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AIR QUALITY

PETER CANTLE
Santa Barbara County Air Pollution Control District

AIR QUALITY AND FACILITY
ABANDONMENT

Air Quality Impacts and Issues

» Decommissioning and abandonment
Possible abandonment scenarios
*  Full removal, onshore disposal

» Complete (or nearly so) abandonment in
place

Abandonment process overview

» Apply past experience to future projects

e Scope of project — size and equipment array

e Timing and scheduling of project

* Regulatory setting

* Minimize air quality impacts considering
other issues

Conclusions and Summary

AIR QUALITY ISSUES AND IMPACTS
These are Interesting Times!

Santa Barbara, Ventura Counties —

100+ years of oil development

e 1980's — massive OCS development,
planning, environmental assessment,
mitigation

Challenge of past: develop and

extract

Challenge of future: remove and

minimize impacts, cost

POSSIBLE ABANDONMENT
SCENARIOS

Many combinations, including ...

e Full Onshore / Full Offshore

e Full Onshore / Partial Offshore

*  Full Onshore / Non-Removal Offshore
Each has different air quality (and
other) impacts
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ABANDONMENT PROCESS AND
EQUIPMENT

Surveying (occurs throughout

project)

Vessels: Side-scan sonar, marine

mammals

Topsides preparation, removal

»  Cutting, welding, derrick and cargo barges

e Workboats, tugs, support vessels

Jacket preparation, cutting and

removal

e Cleaning equipment, cutting, welding, diving
support

» Derricks, hoisting equipment, cargo barges,
workboats, tugs

Transport

e Tugs, workboats

» Derrick barge, cargo barges

ABANDONMENT EQUIPMENT

Onshore...
Processes vary according to facility
 Battles Gas Plant

Equipment required includes:
* Cranes, hoisting equipment, welding,
cutting
* Haul trucks, dozers, scrapers, graders,
backhoes
« Contaminated site clean-up equipment

WILD CARD — SCOPE of Project
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AIR QUALITY AND RELATED ISSUES

Scope
+ Deep water, massive structures
* Major equipment, major emissions
anticipated
* Time required to complete abandonment
(whatever project is approved)
Project Timing
» Size and weather may dictate longer
schedule
* Ozone season in Santa Barbara (May —
October)
e Gray Whale migration (November — June)
Potentially two or more years needed
Staglng of Project
e Scope may require “shuttling” of materials
e Staging areas (e.g., Coho Bay)
* Repetitious, high-emissions work
e Additional loading, unloading
Interagency Coordination
* Many agencies, entities involved
« Jurisdictional concerns and questions likely
Safety
Marine mammals
Air quality
e Minimize air quality impacts in concert with
other issue areas

AIR QUALITY REGULATORY
SETTING

Permits required for abandonment,
removal

New Source Review triggered
Best Available Control Technology
required

* Reduce project emissions

e Typical engine controls
Timing retard

Turbocharging

Intercooling
e Safety
Offsets — state law prohibits offsets
for abandonment
State Portable Equipment
Registration Program
» Applies to onshore portable equipment
* May apply offshore eventually
Chevron / APCD agreement
»  Shutdown credits to offset abandonment

emissions only

* Goto “Clean Air Benefit” afterward
*  Credits not banked for future use

CONCLUSIONS

“Continuum” of available options
Air quality impacts are greater with...
* Longer projects
» Projects that occur in “ozone season”
+ Larger equipment array
More, and more frequent heavy lifts
» Positioning, shuttling, cycling of equipment
Air quality impacts are lessened
with...
e Shorter duration projects
« Projects that effectively avoid ozone season
» Less equipment and fewer operating hours
* Fewer heavy lifts
» Less positioning, shuttling, cycling of
equipment

CONCLUSION

Best air quality option

* Topsides removal

« Partial removal of jacket
« Abandon the rest in place
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PLATFORM DECOMMISSIONING:
COMMERCIAL AND RECREATIONAL FISHERIES EFFECTS

DR. CRAIG FUSARO
Director, Joint Oil Fisheries Liaison Office

COMMERCIAL FISHERIES

» Trap for crab, lobster, shrimp

Trawl for halibut, shrimp, cucumbers, sole,
rockcod

Drift gillnet for swordfish, shark, seabass
Purse seine for squid, sardines

Hook and line for rockcod

Troll for salmon

RECREATIONAL FISHERIES

» Commercial Sportfishing Charters for kelp
bass, rockcod, seabass, halibut, bonito,
barracuda, salmon, shark, warmwater
exotics, etc.

e Private sport fishing boat fleet, similar target
species

 Commercial Diveboat Charters for lobster,
spearfishing or nonconsumptive uses

» Private sport dive boat fleet, similar
purposes

OPTION 1: FULL PLATFORM
REMOVAL

Areal preclusion -
Gear damage -

Debris —or+
Vessel traffic -
Potential fish dispersal (noise) —or+

' and + refer to the negative or positive impacts
of the activity on fishers.
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OPTION 2: NON-REMOVAL,
ALTERNATE USE

* No removal operations = no effects

OPTION 3: PARTIAL JACKET
REMOVAL, ARTIFICIAL REEF

Areal preclusion -
Gear damage -
Debris —or+
Vessel traffic -
Potential fish dispersal (noise) —or+

OPTION 4: MOVE JACKET TO
ARTIFICIAL REEF SITE

Areal preclusion, two sites -
Gear damage -
Debris —or+
Vessel traffic -
Potential fish dispersal (noise) —or+

OPTION 5: DEEPWATER DISPOSAL
OF JACKET

e Areal preclusion,
possible two sites -
Gear damage -

» Debris —or+
* Vessel traffic -
* Potential fish dispersal (noise) —or+
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OPTION 6: FULL PIPELINE
REMOVAL

Areal preclusion along
pipeline route -
Gear damage -

Debris —or+
Vessel traffic -
Potential fish dispersal (noise) —or+

OPTION 7: PARTIAL PIPELINE
REMOVAL

Areal preclusion, part of
pipeline route -
Gear damage -

Debris —or+
Vessel traffic -
Potential fish dispersal (noise) —or+

OPTION 8: ONSHORE FACILITY
REMOVAL & RESTORATION

Not directly relevant to commercial or
recreational fisheries
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SUMMARY OF POTENTIAL EFFECTS

e Areal preclusion -
e Gear damage -

* Debris —or+
* Vessel traffic -
» Potential fish dispersal (noise) —or+

OIL INDUSTRY / COMMERCIAL
FISHERIES PROGRAMS FOR
POTENTIAL IMPACTS

e Debris: Site clearance work following all
removal operations

e Gear Damage: Agreements to reimburse for
damaged/lost gear

» Vessel Traffic: Oil Industry Service Vessel
Traffic Corridor Program

OUTSTANDING ISSUES

e Areal preclusion during decommissioning
operations

» Debris missed by site clearance procedures

* Vessel traffic to and from areas not covered
by agreed-upon traffic corridors
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THE COMMERCIAL FISHING INDUSTRY IN
SOUTH/CENTRAL CALIFORNIA

DR. CRAIG FUSARO
Director, Joint Oil Fisheries Liaison Office

and

JOHN RICHARDS
Sea Grant Extension Program

INTRODUCTION

This section describes various commercial
fishing activities currently operating along the
south/central coast of California. This region
roughly corresponds to Region Il of the federal
and California state geophysical permit
programs. This region also corresponds with an
area of high interest to the oil and geophysical
industries.

Information presented here covers fishing
seasons and areas for a number of active
fishery types in the area, as well as descriptions
of commercial fishing techniques, gear, and
vessels to be found here. In addition, key
fishing industry, government, and local contact
information is provided to facilitate the
dissemination of the information regarding
geophysical programs. These contacts can
often provide further and/or more recent
information on commercial fishing activities.

Commercial fishing in the south/central region of
California, ranging from the port of Morro Bay in
San Luis Obispo County to Port Hueneme in
Ventura County, is unique in at least two ways.
First, the number and types of fishing gear used
and species caught is quite varied, and over 20
species are harvested commercially. Second,
much of the fish caught in the Santa Barbara
Channel and Santa Maria Basin fishing grounds
is marketed primarily as fresh fish to markets
and restaurants, rather than reduced or frozen
for sales to large distribution networks. Some
fisheries are dependent on highly migratory or
unpredictable stocks, and therefore may change
radically in size from one year to the next.

Other sources for information on current fishing
activity in any given area are (in no particular
order) the Unit Managers of the California
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Department of Fish and Game (Morro Bay and
Santa Barbara Regional Units), the Santa
Barbara Sea Grant Marine Advisory Office, and
the Joint Oil/Fisheries Liaison Office. These
offices will usually be aware of the most recent
trends in fisheries activities for their respective
areas.

This paper presents information on fishing
seasons, and then provides aid to geophysical
survey vessel operators on how to recognize
fishing gear types from visible signs of fishing
gear on the surface of the water. Each fishery is
then discussed in turn, providing a brief
description of fishing techniques, gear, and
vessels. All information on a particular fishery is
grouped together in this way for convenient
reference.

THE CRAB FISHERY

The commercial crab fishery in south/central
California seeks two different groups of crabs
The largest crab fishery is for what is commonly
called ‘rock crab,” a composite of three species
red rock crab. yellow crab, and brown crab. The
red rock crab is caught primarily around or on
submerged rocky outcrop areas. The other
types are caught in areas of low relief sand or
sandy mud bottom. This fishery is active all
year, and many of the fishermen who fish crab
gear also fish lobster gear in lobster season
(October-March).

Traps are basically wire, plastic coated wire. or
plastic mesh boxes 2, 3, or 4 feet square which
are weighted to stay in place on the seafloor
(Figure 1). Braided polypropylene rope (usually
3/8 inch diameter) is used to deploy and retrieve
traps, which are set in nearshore waters from
shore to 40 or 50 fathoms deep.
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Figure 1. Crab and Lobster Traps, as deployed.

Crab traps (pots) are baited and deployed in
fishing grounds The pots are commonly left to
fish (‘soaking’) for about 3 days, and are then
retrieved. The crab fishing vessel pulls
alongside the pot buoy(s), grapples the buoy on
deck, feeds the line through a ‘pinch-puller'
winch of some kind, and raises the pot from the
seafloor. The crabs are taken from the pot, it is
rebaited, and redeployed. Normal fishing
practice dictates the movements of trap
locations: if the traps are fishing well, they are
left where they are. If the traps are not catching
much, they will usually be moved to try a new
location. In practice this means that groups, or
'strings' of gear will be moving from one location
to another on an unpredictable time schedule
dictated by crab population movements. It is
therefore difficult to predict the location of any
particular string of gear at a given time. Most
full-time crab fishermen have at least 50-70
pots, and many crab fishermen have upwards of
several hundred pots arranged in 'strings' of
from 5-25 individual traps set along particular
depth contours.

The vessels used in the commercial rock crab
fishery are most often smaller than their Alaskan
counterparts, ranging from about 20 to 40 feet in
length (Figure 2). Most often these smaller,
faster boats are equipped with a small davit and
winch, or crab pot-puller of some kind to haul in
the gear from depth. Since these vessels are
smaller, and since many crab fishermen have
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upwards of several hundred pots, this means
that pots are deployed over several trips to get
full operational capacity (one such vessel may
only safely carry 10 to 30 pots at a time), and
relocating gear must also be done in increments
allowed by deck space.

Figure 2. Crab or Lobster Vessel, Fore Deck.
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The second crab fishery is a southern extension
of a larger, northern California to Alaska fishery
for Dungeness crab. Both the trap and buoy
systems are somewhat different for this fishery,
and the Dungeness crab fishery is highly
variable in this area, depending on signs of
stock early in the season. This fishery extends
from northern California south through the Santa
Maria Basin to Point Arguello in some years.
Dungeness crab vessels tend to be larger (25-
75 feet) than those fishing rock crab south of
Point Conception.

From a practical standpoint in locating and
assessing the deployment pattern of a string of
pots, it is important to consider the effects of tide
and current strength on the line and buoy, and
windage on the buoy, in determining the actual
location of the gear. During conditions of high
tide, strong currents or high winds, buoys may
be below sea surface and therefore not visible
until conditions slacken. Rough seas may also
make spotting buoys more difficult.

Most of the crab, rock or Dungeness, are
marketed locally (within a 300 mile radius of the
Region) to fresh fish wholesalers. markets, or
restaurants, and marketing crab is highly
competitive.  If a particular crab fisherman
cannot assure his market of a steady supply,
he/she is not likely to continue to be able to sell
to that market, since the market can seek
product from other more steady producers of
crab. Minimizing interactions with crab
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fishermen and their gear therefore minimizes the
potential for altering an individual's position in
this highly competitive market.

THE LOBSTER FISHERY

The lobster fishery is quite similar to the crab
fishery. The pots used are of a similar size, with
similar buoys marking their location, and are
fished by similar size vessels. In fact, most crab
fishermen also fish lobster, changing over some
of their crab gear to lobster gear, or adding
strings of lobster gear to their deployed crab
gear in nearshore waters. Some fishermen
target only on lobster and do not fish crab, thus
adding to the total number of vessels, and pot
gear, in nearshore waters during the season.
One of the main differences between crab and
lobster fishing is that lobster fishing is confined
to a specific season; fall through winter.
Opening day of lobster is the first Wednesday in
October, and the season closes on the first
Wednesday after the 15" of March. Another
difference in lobster gear deployment patterns is
that in addition to arranging pots along depth
contours in ‘strings,’ lobster pots are also
grouped in clusters which fringe rocky outcrops
on the seafloor, since the lobster may
sometimes be found in association with these
outcrops.

Typically at the beginning of the season there is
a certain amount of ‘jockeying' for desirable
positions along the coastline among lobster
fishermen, as they establish their positions
relative to one another along the coast and at
the Channel Islands early in the season. The
Department of Fish & Game allows fishermen to
set out their gear a few days before the season
actually starts, provided they are unbaited, with
the doors open. It is therefore most usual to see
a rapid buildup of large numbers of lobster pots
in nearshore areas quickly in early October.

At the beginning of the season, most pots are
set in shallow water, hugging the shoreline. As
the season progresses, the gear is likely to be
found further and further from shore, as
fishermen follow the movements of the lobster
population offshore into deeper water throughout
the season. Toward the end of the season
(March), it would not be unusual to find most of
the gear in the 20-40 fathom range.
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The gear is fished in exactly the same manner
as crab pots: the fishing vessel pulls alongside
the surface buoy, grapples it aboard, runs the
line through a pinch-pulley of some kind, and
hydraulically lifts the pot from the seafloor.
Lobster are removed, the pot is rebaited, and
redeployed. The pot is put in the same place it
was taken from if it fished well, or moved to
another location if it did not fish well.

The lobster catch is also marketed on a local
basis, most of it going to wholesale or retail
fresh markets or restaurants within a 300 mile
radius of this region.

THE GILLNET FISHERY

Two types of gillnets are in common use in the
Santa Barbara Channel and Santa Maria Basin
and they are very distinct in the way they are
fished. The first type is the set gillnet, which is
set in place with anchors on the seafloor and left
unattended to fish ("soaking") for a period of 24
hours or so. The second is the drift gillnet,
which is a floating net with a lighted buoy at one
end, attached to the fishing vessel at the other
end (Figure 4). Each of these types of gillnets
will be considered separately.

Set Gillnets

Since 1994, set gill nets have been banned for
use within State waters, except in certain areas
where deepwater rockfish nets are now being
set. The species sought by these set nets are
halibut, seabass, angel shark, other sharks,
rockfish, queenfish and kingfish.

A set gillnet is attached to an anchor-and-buoy
line at both ends (Figure 3). Commonly, gillnet
buoys have flags marking the ends, for ease of
visibility. Set gillnets range in length from a
hundred yards to a half mile or so in length,
depending on how may 'gangs' or pieces of net
webbing are hung together between anchor
lines. The net is set at some time of day, or
night, and usually retrieved within 24 hours.
Fish are taken from the net as it is pulled
aboard, or worked over the deck and redeployed
in place, depending on whether the net is to be
relocated or not. As in the crab and lobster
fishery, the decision to relocate gear is based on
the catch rate of the net in the current location.
Nets may be arranged so the net material itself
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is close to the surface, at midwater, or near the
bottom.

Figure 3. Set gillnet, deployed.

Drift Gillnets

This type of gillnet is not left unattended, and
most often, one end of the drift net is attached to
the fishing vessel. The drift net fishery operates
in a much different area of the Santa Barbara
Channel and Santa Maria Basin regions than the
set net fishery does. Fish species sought in this
fishery are swordfish and thresher shark, but
some incidental catch of other pelagic species
like opah is also now common since a strong
market is developing for such species.

Drift Gillnet — Structure of Gear.

Figure 4.
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Drift nets are often much longer than set gillnets,
and may be as long as a mile or mile and a half
(Figure 4). This is significant from a gear
interaction viewpoint because drift gillnet vessels
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may have restricted ability to maneuver similar
to geophysical survey vessels with a 1-2 mile
long cable out. The end of the net not attached
to the fishing vessel usually has a radar
reflector/lighted buoy attached to it, but may not
be immediately obvious because it is so far from
the vessel. Since drift gillnetting is usually done
at night, and often during the darker phases of
the moon, this compounds the necessity to be
aware of the configuration of drift gillnet
operations. Normally the vessel will be at the
leeward end of the drifting net equipment. A drift
gillnet can be fished anywhere from right at the
surface to 30 or 40 feet below the surface.

The vessels used in both the set and drift gillnet
fisheries vary in size and shape, but might be
classified into two categories: 1) smaller (28-40
feet), faster craft similar to the crab and lobster
vessels commonly in use in the region, and 2)
larger (40-60 feet), more traditional fishing hulls.
In either of these cases, the gillnet boat is
readily distinguishable from other vessels of
similar design and size by the presence of a
large (4 to 10 feet) reel on which the gillnet is
spooled when not in use (Figure 5). This reel
may be mounted on a fore deck, or aft deck.

Figure 5. Vessel- Gillnet.

THE HOOK AND LINE FISHERY

This fishery primarily targets several species of
rockfish, such as the red (vermilion), bocaccio,
chilii and several others; incidental catch
includes rocky reef associated fish such as
lingcod and cabezon. The fishery has no
seasonal restrictions, but is most active during
the fall and winter months. This fishery as it
exists in the Santa Barbara Channel and Santa
Maria Basin is a "fallback" fishery for some of
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the fishermen who enter it, since many of these
fishermen also fish in other fisheries during other
times of the year. Some boats however, operate
hook & line gear as their primary and only
fishery. As such, a variety of vessel types and
sizes are involved in the fishery, ranging in size
from weekend skiffs with rod and reel to larger
commercial vessels from other fleet types, using
buoyed, vertical longline techniques.

Most often, hook and line fishermen use their
fathometers to seek out relatively deep water
rocky outcrops having "stacks" of fish showing
over them. A buoyed vertical longline with
groups, or "gangions" of baited hooks on them is
placed in the water where they find these
“stacks” of fish (Figure 6). The lines are then
retrieved, any fish hooked are removed, the
hooks rebaited, and the process is repeated.
Since it is not always possible to tell exactly
where the gear is deployed near the boat, a 1/4
mile clearance around working hook and line
vessels is advisable.

Figure 6. Hook and Line Gear, Deployed.
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THE TRAWL FISHERY

The trawl fishery, in distinct contrast to the crab,
lobster, and set gillnet fisheries, is a mobile
fishery in which a trawl net or double net rig is
towed behind the fishing vessel at slow speed,
either in midwater, or, more commonly in this
region, along the bottom, giving the name
"dragboat" to the trawl fishing vessels here
(Figure 7). Most of the vessels are large for
commercial fishing vessels of this area, ranging
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from 40 to 80 feet in length. These vessels are
readily identifiable when the net is not deployed
because of the net 'otter boards' or 'doors' which
are usually hung near the stern of the vessel,
and the single boom and winch for net retrieval
usually mounted forward on the open stern
deck. Some draggers use a Gulf-style double
net rig (twin trawlers) which is towed from the
ends of two heavy outrigger poles readily visible
extending laterally 20-30 feet from the beam of
the boat. The species sought by trawlers or
'draggers' are ridgeback shrimp, spot prawns,
pink shrimp, rockfish, various species of sole,
and sea cucumbers. Seasonally, the trawlers
are allowed to drag in shallower state waters for
halibut, and incidental catch of shark and some
other fish is also allowed.

Figure 7. Trawl.

The trawler deploys the net in areas in which
fish are noted on the fathometer, or where
trawling has been successful before. Depending
on the species sought, and season, this can be
anywhere from the 50 to 150 fathom depth
contour along the coastline, along the Channel
Islands, and along topographic features of the
seafloor in midchannel at appropriate depths. In
the Santa Maria Basin, draggers may work out
in waters as deep as 400 fathoms in their search
for various species of sole. The net is slowly
lowered to the bottom (or midwater), held open
by two large 'otter boards' or doors attached to
the leading edge of the net funnel. The vessel
then navigates along a depth contour at a slow
pace (a few knots) through the dragging grounds
for several hours. The net is then picked up off
the bottom and retrieved on deck with a
hydraulic winch and boom. The fish are emptied
from the cod (trailing) end of the net, sorted, and
the process is repeated.

Trawlers are not readily maneuverable when the
net is deployed for several reasons. First, the
net is on the bottom in relatively deep water, and
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can be up to a mile behind the vessel. Second,
the trawlers often work on the top edges of
steep drop-off slopes; to turn into deeper water
would force the net to drop off these slopes.
This causes loss of fishing time since the net
has to be picked up and reset. Similarly, rocky
outcrops, wrecks, and abandoned wellheads or
other debris are located randomly with respect
to the trawl grounds. These features are
hazards to the dragger because of their potential
to snag and hang up the net. Most of the
trawlers are aware of most of the snags to avoid
in their favored grounds, by trial and error.
Knowledge of these snags also limits the
potential maneuverability of the dragger when
towing a net, because to turn in to such a snag
may mean loss or damage to the net, and
potential hazard to the vessel itself if the hang is
significant and/or weather sea conditions are
unfavorable-  Since  turning into  such
obstructions would be hazardous, most draggers
would have to stop towing and pull gear in rather
than turn.

THE PURSE SEINE FISHERY

This fleet is based primarily in ports to the south
of Santa Barbara; mainly in Ventura Harbor and
San Pedro (Los Angeles Harbor). The species
fished are primarily pelagic, such as anchovy,
mackerel, and bonito. A major squid fishery has
also developed in the past few years. Because
purse seiners follow schools of these pelagic
fish, it is difficult to predict where the fleet will be
at a given time. Though the season is open all
year, the Department of Fish & Game sets catch
guotas. When these are filled, the fishery is
over for that year unless an extended quota is
subsequently issued.

The vessels, in the 35 to 70 foot size range, are
distinguishable by the extra pursing skiff usually
carried astern, and the tall boom and winch for
pursing and hauling in the purse seine itself
(Figure 8). A much larger "power block" will
normally be at the top of a purse seiner boom
than the block seen atop a trawler boom. When
a school of anchovy, bonito, or mackerel is
spotted, the vessel maneuvers into position near
the school and launches the skiff, which drags
the net around the school of fish and back to the
mother vessel. The purse line of the net is
rapidly winched in to close the bottom of the net
(forming a "purse") to prevent the school of fish
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from escaping downward (Figure 9). The entire
net is then brought in with a power block and
winch. A successful set and haul usually takes
from 30 to 90 minutes, depending on the size of
the fish school, weather, and other factors.
During the pursing process, the purse seine
vessel is not maneuverable and can be
considered effectively dead in the water. It
should therefore be given the appropriate
clearance due a vessel in such circumstances.

Figure 8. Vessel — Purse Seine.

THE DIVE FISHERIES

Commercial divers in the Santa Barbara
Channel primarily seek sea urchins, although a
small dive fishery has recently developed for sea
cucumbers.  Divers usually work rocky reef
areas in waters no deeper than 20 fathoms,
since the two primary species sought are
distributed in that depth range. Historically the
coast was dived extensively for abalone and
urchins, but the primary grounds for sea urchins
is now around all of the Channel Islands. Some
urchin divers still do work the coastline, but the
majority of the dive fishery grounds are currently
at the islands.

Figure 9. Purse Seine.
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Commercial dive boats are usually small, fast
vessels from 22 to 32 feet in length. Normal
operations can be either anchored or "live-boat".
One to several divers may be in the water. A
‘tender' or deck hand on deck operates the
vessel and diver air compressor, and tends the
divers air hose and game bags. These dive
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vessels are clearly marked with Department of
Fish & Game identification numbers. The prefix
"SU" indicates a sea urchin permit.

Typically the diver will work a "bed" of urchins
until his bottom time is exhausted or the bed is
fished of all legal size urchins. Then the diver
will decompress if necessary, surface and spend
a period of time on deck, or move to another
location. Clearance of at least I/4 mile of a dive
vessel in operation is advisable, because a diver
can be in any direction relative to the dive
vessel.

MARICULTURE AND RESEARCH
OPERATIONS

Along the coast of the Santa Barbara Channel
near Santa Barbara, at least nine different
mariculture leases are scattered within the three
mile limit (state waters). Each of these
operations has a slightly different purpose, such
as the commercial growing of kelps, harvesting
edible mussels, growing oysters, or abalone,
and/or a number of other species. The one
thing all of these leases have in common is a
fixed marker buoy, or several fixed, permanent
buoys or rafts which locate the lease for the
operator and the permitting authority (the
Department of Fish & Game). Likewise, there
are fixed buoys in place for various research
institutions throughout the west coast, gathering
information on the oceanography or ecology of
the Santa Barbara Channel.

THE TROLL FISHERY

Trolling for salmon, albacore, and occasionally
bonito is done primarily in the Santa Maria
Basin, and to a lesser event in the Santa
Barbara Channel, depending on where these
fish are from year to year. A troller is most often
a relatively small vessel (from 20 to 40 feet long)
equipped with at least two laterally deployed
booms or arms of some kind to which are
attached several trolling lines (Figure 10). A
baited hook and flasher (or several hooks) is
attached to the end of the trolling line, and a
weight is attached ahead of the hook and
flasher. Multiple sets of this gear trail 100 to 300
feet behind the active troll vessel. The troll lines
are tended regularly to remove hooked fish from
lines and the lines are reset. Trollers work in
highly variable areas, since this fleet targets
highly migratory and widely ranging fish. As in
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the hook and line fishery, trollers often are in
another fishery, and enter the troll fishery in the
off-season of their principal fishery.

Figure 10. Troll.




Proceedings: Decommissioning Workshop, September 1997

FISHERIES IMPACTS OF EXPLOSIVES USED IN PLATFORM
SALVAGE

DR. ANN SCARBOROUGH BULL
Marine Biologist, Minerals Management Service, Gulf of Mexico OCS Region

VILLERE REGGIO, Presenter
Biologist, Minerals Management Service, Gulf of Mexico OCS Region

There are upwards of 5000 oil and gas
structures in the Federal and State waters of the
Gulf of Mexico. A recent average showed more
than 100 removals occur each year. Sixty-six
percent of these structures are removed with
explosives. Typically, the deck of the offshore
platform is cut manually with torches and lifted
onto a materials barge. Explosives are lowered
down the hollow pilings and conductors to a
minimum depth of 5 m (15 feet) below the
mudline as required by Minerals Management
Service. Explosives are detonated, thereby
severing the pilings and conductors which, along
with the jacket, are removed from the seabed.

One consequence of using underwater
explosives is a negative impact on marine life at
the platform, particularly fish.  This report
presented preliminary results from Dr. Bull's
research assessing the fish mortality at six
platform removals between August 1993 and
September 1995. Computed results for red
shapper reveal that less than 1% of the annual
Gulfwide harvest of this species is due to
explosive platform removals. Study sites
spanned the Louisiana coast from the western
border to the Mississippi Delta. Water depths
ranged from 14 to 28 m (45-92 feet).
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Mr. Reggio commented on the relationship of
petroleum platforms with the evolution of
offshore  fishing over the past 50 years.
Independent research, and over 20 years of
personal investigations and observation, has
indicated offshore petroleum structures have
had a profound, pervasive and long-term impact
on fish and fishing in the north-central and
western Gulf of Mexico. Platform removals are
now routinely considered for reuse as artificial
reef developments in water depths from 15 to
106 m (50-350 feet). Through toppling,
relocation, and partial removals 35 ol
companies have cooperated with the Gulf States
to create over 100 planned and permanent
artificial reefs (Rigs to Reefs). Ongoing
research supported by the MMS Environmental
Studies Program, in cooperation with public
universities and private contractors, is helping to
define the ecological, social, and economic
consequences of petroleum platforms on fish
and fishing with special emphasis on their future
use as dedicated artificial reefs.
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EFFECTS OF DECOMMISSIONING ACTIVITIES ON MARINE BENTHOS

LERAY A. DE WIT
Consultant in the Marine Environmental Sciences

Since the 1960s, when the first platforms went
into the Santa Barbara Channel, marine
scientists have been interested in the
succession of biota on and around those
structures. While the newer platforms are in
water depths exceeding 400 feet, the older ones
are in shallower water, so the entire structure
was within the photic zone, generally defined as
the upper 200 feet of water. These structures,
comprising a series of steel legs and cross-
members, provide attachment substrate; a study
in the Gulf of Mexico estimated that 3-4 acres of
hard surface was added for an oil and gas
platform placed in 150 feet of water. Additional
"hard substrate" is also realized on the seafloor
below the platform where cuttings are
discharged and where the shells from attached
mollusks settle after they are dislodged from the
structure.

Before the effects of decommissioning and
removal of oil and gas structures can be
discussed, it is important to remember that the
platforms and pipelines are "artificial substrates”
and the communities that develop on them are a
direct result of the habitat being there.
Therefore, consideration should be given to the
guestion, "Is it better to leave a structure and the
associated biota in-place or return the area to
the way it was before placement?" It is not the
intent or objective of this paper to answer that
guestion but to provide an overview of the
organisms associated with these structures and
the potential effects of various decommissioning
and removal options on them.

Studies on the Santa Barbara Channel platforms
have shown that fairly distinct "zones" of
epibiota (attached organisms) develop relatively
quickly. An upper zone (to approximately — 20
feet ) normally supports substantial mussel and
barnacle growth. That fouling community has
been documented to be from 1 to 4 feet thick.
An interesting sidelight is that mussels up to 1
foot long have been observed on Santa Barbara
Channel platforms. Below that to at least the

—120 foot depth, the jewel or strawberry
anemone (Corynactis californica) generally
dominates the attached community. Intermixed
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with that anemone are soft corals, hydroids, and
various mollusks. Few seastars are usually on
platforms above the area where anemones are
abundant. The consensus is that the stinging
cells in the anemone's tentacles preclude
seastars from moving over them. This may also
partially explain the abundance and relatively
large size of the mussels above the anemone
band since seastars are the principal predator of
mussels. Detailed studies have recorded over
200 species of epibiota on Santa Barbara
platforms.

On the seafloor surrounding the platforms an
equally dramatic biotic change occurs as a result
of the presence of the platforms. As stated
earlier, the drill cuttings that are discharged from
the platform and the mussel shells that are
removed during storms or due to their own
weight are deposited on the seafloor below the
platform. These "mounds" have been estimated
to be almost 40 feet deep in some areas of the
Channel with shell talus comprising almost half
of that height. Studies by scientists in the 1970's
estimate that 15,000 to 30,000 feet * of seafloor
had been "enriched" around platforms Hilda and
Hazel.

Irrespective of the actual area, it is clear that a
new substrate, which supports a vastly different
epibiota community than the surrounding
sedimentary bottom, is created as a result of this
deposition.  Depending upon the depth of
platform, that community consists of crabs,
shrimp, seastars, sea cucumbers, anemones,
and other organisms not usually found in the
natural habitat. One study of platform Eva off
Huntington Beach in the 1970's found that
36,850 pounds of seastars, comprising 19,000
individuals of at least four species, were within a
7,000 feet’ area under the platform.  An
additional 5,000 sea cucumbers (2,400 pounds)
were also documented within the same talus
bed. Needless to say, the shell substrate and
abundant organic material provides a good
habitat for certain benthic organisms, some of
which are of commercial interest.
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The exposed portions of pipelines also provide
solid substrate, albeit not the area provided by
platforms, within the generally sedimentary
seafloor of the Channel. While much of the
deeper water pipelines bury themselves into the
soft sediments, nearshore sediments are more
compact and thus support the pipelines, allowing
epibiota to attach to the exposed surfaces. In
addition to the pipelines themselves, armor rock,
usually placed over the pipelines from -25 feet
to shore, also provide substrate for epibiota
attachment. Within the nearshore areas,
generally to about -60 feet ., kelp and
invertebrates similar to those found on natural
rock reefs in these water depths, attach to the
pipelines and rock cover. Scallops, mussels,
and species of non-commercial interest are
commonly found on the rocks.

The spaces between the armor rock also
provide habitat for crabs, lobster, and several
species of fish, some of which are also of
interest to commercial and sport fishermen. My
personal observations within the Channel have
revealed aggregations of angel sharks along the
pipeline oil from platform Helen to shore and |
and several other observers have documented
abundant growth on the pipelines and rock cover
of other pipelines within the Channel. It is
important to note that most pipelines are buried
through the intertidal zone and therefore provide
no longterm attachment substrate there.
However, in subtidal areas where the pipelines
and/or armor rock is exposed, biomass on the
pipeline far exceeds that of the surrounding
sedimentary bottom. In a study in which | was
involved, it was found that the epibiota biomass
of the submerged portions of the rocks on
Rincon Island was 50 times that of the infauna in
the sedimentary habitats around the island.

Before the effects of removal can be discussed,
a brief description of the effects of the marine
activities that occur prior to the actual removal is

required. These include effects of vessel
anchoring, divers, and the cutting of the
structures. While each activity is likely to be

fairly local in its effect on the benthos, that effect
should be including when comparing disposal
options.

Multiple anchors are usually used by vessels
engaged in platform or pipeline removal.
Anchoring does indeed result in the burial of
organisms directly below the anchors as well as
the resuspension of sediments when the anchor
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contacts the seafloor and when it is removed. In
addition, the lines or cables connecting the
anchors to the vessels have been shown to
sweep across the seafloor and damage the
substrate and/or attached biota. The area of
effect is usually limited to a triangular zone with
the apex at the anchor, widening toward the
vessel. Due to wave action in the shallower
waters, nearshore anchoring normally requires
that anchors be set at a distance 10 times the
water depth of the vessel. Therefore, a boat
working in 25 feet of water could be expected to
place its anchors as much as 250 feet away.
Deeper water areas usually require less "scope"
and therefore the area of impact could be
expected to be smaller.

Diver operations, including jetting of sediment
from around pipelines, cutting pipelines and the
smaller cross members of the platforms, and
placing charges, can also result in impacts to the
benthic community. In my experience, | have
observed apparent diver-related impacts to
include some damage to kelp plants near the
pipeline cut points, removal of attached epibiota
around cut points of platform cross members to
access the jacket, and scraping of solid
substrate habitats with equipment. My
observations indicate that diver-related effects
are very local and relatively insignificant.

Cutting of structures via mechanical or explosive
methods also appears to have a relatively local
effect on the benthos. The effects of cutting are
usually limited to a relatively narrow band
around the structure and if the piece is to be
removed anyway, the loss of those organisms
within the cut area is irrelevant.

No matter how much of the subsea portions of
the structures is removed, the attached benthos
will, of course, be removed also. Even if the
structure is used to create an artificial reef, the
attached community will change relative to water
depth, available light, and suspended sediment
at the new location. The orientation of the
structure is also likely to change from upright to
horizontal, thus organisms attached to the upper
portions of the platform are likely to exposed to
greater water depths and decreased light.
Again, depending upon the water depth, a
platform laid on its side could be expected to
develop a fouling community similar to that
found at that water depth when it was upright,
resulting in a net decrease in the number of
habitats the structure supports but increasing
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the arial cover of the habitat(s) at those depths.
Also to be considered in partial removal is the
fact that the near surface areas normally support
the largest attached biomass per unit area and it
is the mussel community that provides much of
the organic material and substrate input to the
talus bed beneath the platform. Removal of the
upper portions of the structure would eliminate
this important community.

| have found that pipelines laid across hard
substrate, tend to wear a "groove" into the rock.
It is this abrasive action that likely precludes
epibiota from developing within the groove. On
the other hand, the pipelines themselves provide
a viable substrate and therefore it is likely that
the removal of the pipeline should not result in a
net loss of epibiota within rocky habitats. In
sedimentary habitats the pipeline may provide
the only solid substrate within the area and
therefore the complete removal here would be
expected to result in a net loss of organisms and
biomass, even when the recolonization of the
sediment under the pipeline occurs. In the
sandy intertidal zone, assuming that the pipeline
is exposed only during extreme erosion events,
there is no substantial habitat value associated
with the pipeline and therefore removal should
result in no substantial long-term change in the
biota.

In conclusion, the following summarizes the
effects of each decommissioning / removal
option identified in the agenda of this
conference. Generally, removal of the upper
portions of a platform results in the loss of the
most productive area and could be expected to
eliminate the source of talus formation around
the platform. Pipeline removal effects are most
detrimental in areas where the exposed portion
represents the only solid substrate and has the
least effect within the intertidal areas.

Full Removal Including Recontouring
the Seafloor

Loss of all biota and habitats that have
established as a result of the structure's
presence. This of course assumes onshore
disposal and scrapping of the entire structure.

Non-Removal (Alternative Use)

Assuming no changes in discharges from what
had existed, the structure-associated biota and
the epifauna on the talus mounds, could be
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expected to continue to develop into a
community that differs from the surrounding
sedimentary bottom and open-water biota.

Partial Jacket Removal with Artificial
Reef

Since is has been shown that the greatest per
unit biomass of epibiota is that in the upper
portions of the platform, the loss of that portion
would be expected to result in the reduction of
talus-supplying organisms and the loss of the
organisms associated with the portion removed.
Placement of the removed structure into similar
water depths would be expected to result in
continuation of epibiota development and the
possible increase in benthos around the area
where the structure is placed. The probability is
that no net gain or loss from current conditions
would be realized.

Remove Jacket to Artificial Reef Site

As in the partial removal option, the water depth
and other conditions will dictate the development
of the benthic community on and around the
structure once it is placed at the artificial reef
site. Highest epibiotic productivity could be
expected when the artificial reef site is within the
photic zone with some portions at or near the
surface.

Deepwater Disposal of Jacket

Deepwater has yet to be defined in the context
of platform disposal, therefore, as previously
discussed, the benefits or negative effects of this
option will be driven by the depth of water and
the amount of natural solid substrate within the
region. Assuming that deeper water equates to
softer sediments, less of the structure would be
exposed than in shallower areas. Enhancement
of benthic productivity of the area could be
realized from the presence of the platform with
losses of existing biota limited to that buried
beneath the structure.

Full Pipeline Removal

Removal of the entire pipeline will not only
reduce available solid substrate, but will also
result in impacts to the benthic community from
removal-associated activities. Unless there is a
safety issue, rock-covered pipelines should not
be removed, however, removal of those
pipelines that traverse natural rocky habitats is
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likely to result in reestablishment of biota within
the area immediately around the pipelines.
Generally, it is expected that the impacts to
benthic communities would be greater from
complete removal of pipelines that those
associated with allowing them to remain in-
place.

Partial Pipeline Removal

As previously stated, consideration should be
given to the habitat through which the pipeline
traverses and the potential long-term effects of
removal vs. remaining in-place. Exposed
pipelines in offshore sedimentary habitats
should be allowed to remain in-place.

Some general conclusions that focus on the
potential effects of various decommissioning
options on the marine benthos of southern
California are:

1) the habitats and associated biota present on
and under the platforms and on pipelines
are usually unique since the surrounding
area is sedimentary;

2) removal of even part of the structures could
be expected to alter the benthic and epibiota
community in the area;

3) the effects of removal-associated activities
must be considered in assessment of
impacts of removal but are expected to be
relatively local and short-term; and

4) creation of artificial reefs from the removed
structures could be expected to enhance the
benthic and epibiota communities of the reef
site but removes those communities from
there present, offshore locations.

Removal of oil and gas structures and identifying
the best use of the material remains a
controversial topic. The organisms that attach to
the structure or benefit from its presence will
suffer some impact with removal of any portion.
Weighing the benefits and losses to the benthic
and epibiota communities is only part of the
overall consideration and, | might so boldly add,
a relatively minor one when compared to the
other technical and cost issues that must be
included in the equation.
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COMMERCIAL FISHERIES
LONG-TERM EFFECTS OF OFFSHORE OIL AND GAS FACILITIES
DECOMMISSIONING

JOHN RICHARDS

Sea Grant Extension Program, Marine Science Institute
UC Santa Barbara

INTRODUCTION

Decommissioning of offshore oil and gas
facilities and the long-term effects of various
disposition options have both direct and
indirect impacts on nearly every commercial
fishing fleet operating along the south-central
and southern California coast. To gain an
understanding of the disposition issues and
concerns of the commercial fishing industry,
interviews were conducted in seven ports with
forty-three vessel owner/operators, each
representing an individual fishing business.
The fishing fleets represented included troll,
hook and line, drift and set net, purse-seine,
trawl, trap, and dive. The interviews were
conducted either in person or by telephone
during the summer of 1997 with captains from
Morro Bay, Port San Luis, Santa Barbara,
Ventura Harbor, Channel Islands Harbor, Port
Hueneme, and San Pedro Harbor. Background
information on current fishing operations and
fleet characteristics was acquired through
interviews with  six fisheries resource
managers and representatives of eight
commercial fishing organizations (listed in
Appendix A).

THE OCEAN SETTING

The shift in the California coastline in the area
of Point Conception, Santa Barbara County,
from a north-south to an east-west orientation,
has a significant influence on the weather,
oceanography, and diversity of marine life in
the Santa Maria Basin north of the Point and
the Santa Barbara Channel to the south-east.
Fish and shellfish species favoring both cold
and temperate seas inhabit this productive
marine transition zone. Further south, from the
Los Angeles Bight to the Mexican border, the
waters are typically warmer and, in years of El
Nifio events, there is often (depending on the
strength of the event) a rise in ocean
temperatures and movement of warmer-water
marine species to the north. The changeable
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nature of the ocean in this area, and the
diversity of marine species have led to the
development of a very dynamic and adaptable
commercial fishing fleet.

CHARACTERISTICS OF THE
FISHING FLEETS AND FISHERMEN

The demand imposed on southern California
fishermen to adapt to changing conditions
along with the unique variety of fish in the area
(over 20 commercially harvested species)
have prompted many captains to utilize a
combination of gear types and methods to
maintain productive fishing enterprises. An
excellent review of the region’s fishing vessels,
gear types, methods, and seasons is given in
the Joint Oil/Fisheries Committee and Liaison
Office (1986) publication, “A manual for
geophysical operations in fishing areas of
south/central California”. As this publication is
currently out of print, an abridged and updated
segment of the publication describing the
south coast fishing operations is reproduced in
this volume (See p. 97 Fusaro & Richards).

Southern California commercial fishing vessel
owners and operators are typically small
independent  businessmen  with  vessels
ranging from 18 foot skiffs to 100 foot purse
seiners and investments from $10,000 to over

1 milion dollars. In 1997, registered
commercial fishing vessels from Santa
Barbara to Orange County numbered

approximately 1375. Over 1900 commercial
fishing licenses (including both captains and
crewmen) were issued in the same area
(David Ono, CDF&G, pers. comm.).

Professional fishermen, those who derive the
majority of their income from fishing, and dual
career fishermen (who work at other jobs and
fish seasonally) are estimated to humber over
300 in the tri-county area (San Luis Obispo,
Santa Barbara, and Ventura Counties). This
number does not include “sport-commercial
fishermen” (hobby fishermen or retired persons
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fishing part-time) or commercial sea urchin
divers, a large fleet generally working out of
the area of decommissioning activities. (Dr.
Craig Fusaro, pers. comm.).

DECOMMISSIONING OPTIONS

Of the 43 commercial fishing vessel
owner/operators interviewed, the vast majority
(95%) expressed the following opinion:

“The oil and gas industry should honor

agreements made with state and
federal government agencies and other
marine resource users to remove all
offshore structures and equipment
from the abandoned leases and return
the seafloor to it's original state.”

This opinion was expressed in many different
forms and paraphrased by the author. It
reflects the perception of many in the fishing
industry that during the leasing process,
agreements were made that would assure the
removal of offshore structures and that the
seafloor would be returned to the state it was
found prior to offshore oil and gas
development. This perception, is apparently
incorrect in  regard to the Minerals
Management Service’'s OCS Oil and Gas
Regulations on decommissioning offshore
facilities as they give the MMS Regional
Director certain discretionary authority to
“depart from the operating requirements of the
regulations” and allow alternate uses of the
offshore structures with the concurrence of
other regulatory agencies (See Appendix I
Regulatory Framework..., page 197, this
volume).

If the decision is made to allow all or portions
of the offshore structures to remain in place or
to be moved to another at-sea location, the
fishermen interviewed provided the following
comments and opinions on the various
decommissioning options, starting with the
least desirable and ending with the most
tolerable:

Option #3: Partial Jacket Removal
(Topping to 85 feet below the
surface)

This was considered the least desirable and
most dangerous option by the majority of
fishing captains interviewed in each of the
different fleets. The following is a summary of
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the comments and information provided on the
impacts of this option on each type of fishing
operation:

Troll Fishery - Salmon trollers tow several
sets of lines with numerous lures or baited
hooks weighted by large lead sinkers (“cannon
balls”). These lines are often fished to depths
of over 300 feet and fishermen try to avoid any
submerged obstructions that would snag their
gear. If existing platforms are cut to 85 feet
below the surface, trollers would have to stay
clear of the remaining structures. Troll
fishermen expressed concern over loss of
fishing area and potential gear loss if rigs were
topped and the remaining structure left at 85
feet below the surface.

Hook & Line - Hook and line fishermen have
similar concerns as a common technique is to
deploy buoyed vertical longlines with groups
or “gangions “ of baited hooks near an
identified “stack” of fish. The lines are then
retrieved and the fish removed. These lines
are also weighted with 20 to 30 Ib. weights and
fished at depths of several hundred feet. The
primary objections of hook and line fishermen
to this option are the potential for gear loss and
loss of fishing area.

Set & Drift Gill Net - Set gill nets are not used
frequently in the area of offshore oil
production, but drift gill nets are deployed
during the thresher shark, swordfish, and
white sea bass seasons. The drift net, which is
attached to the fishing vessel at one end, may
be up to a mile long and 200 feet deep, though
the depth will vary according to the ocean
conditions and areas fished. Captains of drift
net vessels are particularly concerned about
submerged obstructions, as they generally
work at night and have restricted mobility when
the net is out. The direction and speed of the
drift is determined by the ocean currents and a
boat may cover 10 or 15 miles in a night of
fishing. The potential for major loss of gear and
fishing time, the safety risk of being snagged
and immobile at night, as well as loss of fishing
areas are the primary reasons drift net
fishermen feel this is an unacceptable and
dangerous option.

Trawl Fishery - Trawl nets are fished either in
mid-water or on the bottom with bottom
trawling being the most commonly used in
south-central and southern California. This
fishery is particularly vulnerable to any type of
bottom obstruction and fishermen may spend
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years charting these obstructions or “hangs” to
avoid damage or loss of gear. By cutting the
rig down to 85 feet below the surface, trawlers
lose the ability to see the exact location of the
remaining structure. If the structure is marked
with a surface buoy, they will still have to give
the area a wide berth, thus losing considerably
more fishing area than if the rig were left with
at least part of the topside intact. Potential
gear loss, becoming snagged and immobile (a
major safety risk), and losing additional fishing
areas are the main objections trawlers have
with this option. Some trawlers have also
noted that oil-field marker buoys themselves
have become navigation hazards when
maintenance is poor and they lose lights, radar
reflectors, or become partially or fully
submerged.

Purse Seine - Purse seiners, a highly mobile
fleet traditionally seeking pelagic species
(anchovies, sardines, mackerel, bonito, and
tuna) have recently increased in number on
the south coast due to several good seasons
of squid availability and sound markets.
Vessels from the central California and
Washington have joined the San Pedro, Port
Hueneme, and Ventura fleets to fish in the
Santa Barbara Channel. Squid fishing is cyclic
and the warmer waters anticipated this season
(1997-98) may diminish squid production and
prompt fishermen to put more effort in pursuing
the pelagic species throughout the southern
region. With nets that can be fished to depths
of 360 feet and “pursed” (the bottom of the net
closed) at a depth of 180 feet, seine captains
have the same concerns about snagging
bottom obstructions as the drift net and trawl
fishermen: primarily damage and loss of gear,
the safety risk of being immobilized, and the
loss of fishing area.

Trap Fisheries - Lobster and crab trap
fishermen often work near some of the
shallower rigs and would probably be able to
avoid problems if the underwater structures
were carefully marked with buoys. Since traps
may move or “walk” during storms or rough
ocean conditions, more problems (such as
shagging or loss of gear) might occur with the
other options such as toppling or moving the
jackets to inshore areas as artificial reefs.
Increasing boat traffic to and from an artificial
reef site could also adversely affect trap fishing
operations.
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Option #4: Partial Jacket Removal
(Toppling in place - artificial reef)

A majority (over 90%) of the fishermen
interviewed felt this was also an undesirable
and risky option. They expressed the same
concerns (gear loss/damage, safety risk of
becoming snagged and immobilized, and loss
of fishing area) as with topping to 85 feet.
Toppling certain deeper water rigs may not be
as much of a problem to the fleets that fish off
the bottom, but many of the shallower
platforms are in prime commercial fishing
areas, particularly for trawling and purse
seining. Several fishing industry
representatives questioned the reasoning (and
scientific basis) for toppling the platforms in
place to be used as artificial reefs, rather than
carefully selecting areas and reef materials
that would provide beneficial habitat for
enhancing fish production.

Option #6: Deep Water Disposal of
Jacket

This option was unacceptable to all but a few
(7%) of the fishermen interviewed. Most
captains hold a strong bias against using the
ocean as a dumping ground.

Option #5: Move Jacket to Artificial
Reef Site

This was considered a possible option by most
fishermen (though about 10% favored total
removal). They would consider this option on a
case-by-case basis with well defined goals for
the project, careful study of potential reef sites,
and development of site criteria considering
both ecological and fisheries aspects. Area
commercial fishermen would like to be fully
involved in the planning process along with the
other stakeholders. Again, many fishermen
guestioned whether the oil platform jackets are
constructed with the proper materials to build
viable, long-lasting reefs.

Option #2: Non-Removal: Multiple
Use

This was considered the most tolerable option,
especially if a portion of the platform topside
remained above the water so it was easily
seen by day and picked up by radar in the fog
or at night. The platform lights at night also
help fishermen and other mariners in
navigating.
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The following benefits to this option were
expressed by 90% of the captains:

Shell mounds which remain on the seafloor
after the removal of the “4H” platforms in state
waters off Santa Barbara County have
continued to be a problem to the commercial
trawl fleet. By leaving the platform intact, with
the topside visible, fishermen would have a
better chance of navigating and fishing around
the structures and would not have to be
concerned about “hanging-up” on the shell
mounds or losing additional fishing grounds.

Most of the other (non-trawl) fleets would also
be able see and navigate around the rigs
better if they were left intact and exposed
above the surface rather than cut off or
toppled. They would be significantly easier to
see at night if the topsides remained lit.

Many of safety risks and potential gear
damage mentioned above would be reduced if
the platforms remained visible to fishermen.

Several commercial fishermen suggested that
the fish populations now associated with the
rigs might have better protection if the rigs
remained standing rather than being cut off
below the surface or toppled.

Non-removal, in fact, was preferred by nearly
all of the fishermen interviewed if one or two
platforms were carefully selected to serve as
weather stations, especially at the west end of
the Santa Barbara Channel or in the Santa
Maria Basin. Other suggestions for multiple-
use of the oil and gas rigs included: a Coast

Guard rescue station; a fisheries and
aquaculture experiment station, long-term
ecological monitoring site, oceanographic

research station, and a site for alternative
energy production (utilizing wind, wave, and
currents). A majority of those interviewed
desired to be included in discussions of the
costs and benefits of these potential uses. The
guestion of liability continues to be a primary
concern of the fishing industry members.

Pipelines

Leaving pipelines in place after
decommissioning the platforms would pose
problems for certain commercial fishing

operations depending on the areas and the
condition of pipes. Those pipelines with snags
(rough or exposed flange connections), areas
of pipeline cross-overs, pipelines rising off the
bottom, or disconnected ends sticking up can
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cause gear damage and loss to most of net
fishing and trapping operations in the areas of
offshore oil and gas production. Properly
maintained, smooth pipes usually cause no
problem for trawlers, seiners, or trappers,
though fishermen expressed concern about
potential long-term deterioration of the
pipelines and which agency would assume
liability for those remaining after
decommissioning.

SUMMARY OF COMMERCIAL
FISHING REPRESENTATIVES’
PREFERENCES:

The majority of the 43 fishermen interviewed
favored Option #1: Full removal of platforms
and associated debris.

Alternatively, if regulatory agencies decide to
allow the offshore structures to remain in place
or to be moved to another at-sea location, then
the majority favored Option #2: Leaving the
structure in place with careful consideration of
multiple uses, safety risks, ownership, and
responsibility for liability.

In regard to pipelines, most fishermen would
accept leaving them in place with assurances
that they remain snag-free and compatible to
the various fishing operations, though long-
term maintenance responsibility and liability
should be determined prior to abandonment.
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Appendix A.

Commercial Fishing Organizations
Contacted:

Southern California Lobster Association
Pacific Coast Federation of Fishermen’s
Associations

Southern California Trawlers Association
Morro Bay Commercial Fishermen'’s
Association

Commercial Fishermen of Santa Barbara, Inc.
Ventura County Commercial Fishermen’s
Association

Federation of Independent Seafood Harvesters
Sea Urchin Harvesters Association of
California

Resource Managers and Biologists

Contacted:

Robert Hardy - California Department of Fish &
Game, Morro Bay

Christine Pattison - California Department of
Fish & Game, Morro Bay

Dan Dugan - California Department of Fish &
Game, Morro Bay

Maria Voikovich - California Department of
Fish & Game, Santa Barbara

Kristine Barsky - California Department of Fish
& Game, Santa Barbara

David Ono - California Department of Fish &
Game, Santa Barbara

Marylin Beeson - California Department of Fish
& Game, San Diego
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SIGNIFICANCE OF STUDY

Critical to formulation of appropriate
decommissioning policy is an understanding of
the ecological, economic and social
consequences of different decommissioning
options and identification of the mechanisms
by which such information is incorporated, or
not, into legislation and public policy. Perhaps
the most important ecological consequence of
abandoning POCS facilities is a potential
change in regional fish production (the
biomass of fish accrued per year), which may
in turn influence yields to fisheries. Hard
substratum reefs represent a small fraction of
the available offshore habitat in California, but
are sites of high fish production. However,
prior to this study, only one study provided
guantitative estimates of species composition
and abundance of fishes at a single platform
off southern California.

STUDY OBJECTIVES

1. Quantitative description and comparison of
fish assemblages on natural reefs and offshore
structures.

One objective of this study has been to
qguantify the species and sizes of fishes
associated with platforms and natural reefs.
Such information is required to determine what
species and life stages might be influenced by
the various decommissioning options. Do fish
recruit to each habitat type from the plankton
(as larvae) or migrate on to one habitat type
from the other as older stages (benthic
juveniles and adults)? Comparison of fishes
between platforms and natural reefs provides
information on what stages use the two habitat
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types. Patterns of fish sizes over time can also
provide information on how long fishes
associate with each habitat type and how well
they grow and survive. Such information is
critical to understanding the relative value of
natural reefs and platforms as fish habitat.

2. Quantitative description of the vertical
distribution of fishes on platforms.

Several of the various options for platform
decommissioning alter the vertical height of the
remaining structure (e.g., “topping”, “toppling”,
moving to different water depths). To estimate
the potential consequences of these options, it
is necessary to determine how species are
distributed from the surface to the bottom of
the platforms. Also, information on the sizes of
fish at each depth can indicate patterns of
recruitment and how the vertical distribution of

fishes changes as they grow.

3. Quantify the net rate and direction of fish
movement between platforms and natural
reefs.

Fundamental to understanding the net
contribution of local populations to regional
production is information on the size-specific
rate of migration of fishes among local, reef-
associated populations. In the context of
platform decommissioning, knowledge of the
net direction and rate of transfer of biomass
between platforms and natural reefs is crucial.
For example if fish recruit to natural reefs and
eventually migrate to platforms, accumulation
of fish biomass on platforms would be
incorrectly attributed to production at the

platform habitat.  Conversely, if platforms
provide recruitment habitat for fish that
eventually migrate to natural reefs, the
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contribution of platforms to regional production
may be grossly underestimated by simply
measuring production in the two habitats.
Movement information is also important to
determine whether the loss of fish at a site is
due to emigration rather than mortality.
Therefore, we have conducted a tagging study
determine how much and what direction (from
platforms to reefs or vice versa) fish move, the
rate of that movement, and net direction of
exchange.

Study Area and Methods

1. Quantitative description and comparison of
fish assemblages on natural reefs and offshore
structures,

and

2. Quantitative description of the vertical
distribution of fishes on platforms.

Over the past three summers (1995-1997), fish
assemblages associated with shallow (< 33m)
portions of six production platforms (Hogan,
Houchin, Henry, A, B, and C) have been
sampled monthly from May through October
(peak periods of recruitment of most reef
fishes) using diver surveys. Deeper (> 33m)
portions of these platforms have been
surveyed three times each year (June, August,
October) with a remotely operated vehicle
(ROV) outfitted with a video camera in
cooperation with the Marine Technology
Program at the Santa Barbara City College.
Surveys conducted by divers on production
platforms involve estimates of the density and
size of individuals of each species along 2 m
wide x 2 m tall belt transects at predetermined
locations and depths. A second diver samples
the same transects using an underwater video
system. The video system (equipped with
parallel lasers for estimating fish length) is
used to increase the sample size of fish
lengths and provide a standard for comparing
samples with ROV video at greater depths.
Belt transects of similar dimensions are
sampled with the ROV while an observer logs

the depth and location of transects, and
identifies fish species.
Divers also locate and sample fish

assemblages on the 3 shallow natural reefs
closest to these production platforms during
the same sampling period each month. Data
collected on natural reefs are the same as that
on production platforms, but surveys of natural
reefs also include quantification of habitat
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variables (e.g., substratum type and relief,
epibenthic cover, density and size of
macroalgae, temperature and visibility) that
might explain patterns of species abundance.
The ROV is used to sample one or two
additional natural reefs in deeper water
between the shallow natural reefs and the
production platforms.

3. Quantify the net rate and direction of fish
movement between platforms and natural
reefs.

Over the past two years we have begun a
tagging study to estimate rates of fish
movement between production platforms and
natural reefs. This work is being done in
conjunction with the Channel Islands National
Marine Sanctuary and volunteers from the
University and the local sport fishing
communi