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ABSTRACT: Over the course of fifteen years, Tosco's Avon Refinery 
has developed a highly successful oil spill response organization. Three 
approaches were evaluated: use of management personnel without in-
house training, use of management personnel with in-house training, 
and all-volunteer personnel with in-house training. The all-volunteer 
approach has been the most effective, based on continuing evaluations. 
This approach has been flexible and has been upgraded to meet the 
needs of changing response criteria. 

Benefits of the all-volunteer approach include a high rate of participa-
tion and consistency, rapid response, familiarity with the facility, knowl-
edge of local sensitive resources, and training in local conditions. Diffi-
culties associated with the approach include conflicts with normal duties, 
ongoing training costs, and training for shift workers. 

Costs associated with the approach include equipment purchase, 
equipment maintenance, supplies, training and drills, and management 
costs. Equipment was carefully selected to meet the specific characteris-
tics of the environment surrounding the refinery. 

Performance standards were developed to provide training criteria in 
specific areas (such as boat operations, boom deployment, and naviga-
tion). Completion of all performance standards leads to personnel certi-
fication and response status. 

Tosco's Avon Refinery is located in the northern San Francisco Bay 
area. San Francisco Bay is a protected waterway with many uses. The 
bay contains sensitive coastlands and is home to threatened and endan-
gered species. 

Tosco is the largest independent refinery in California, producing 
approximately 160,000 barrels of gasoline, diesel, and jet fuel per day, 
about 10 percent of California's requirements. Two wharves, as well as 
major pipelines, bring crude into the refinery and ship finished product 
out. 

When the major 1989-1990 oil spills occurred, Tosco, as well as 
many other refineries, began reassessing additional potential for a 
major spill. The refinery enhanced and expanded its oil response 
capability. The Occupational Safety and Health Administration 
(OSHA) created an impetus for formation of a trained, well equipped, 
and environmentally aware oil response team through its hazardous 
waste operations and emergency response (hazwoper) regulations (29 
CFR 1910.120). 

History 

Several types of spill response organizations were used at the facility 
from the 1950s to the present. Manpower requirements and regula-
tions have resulted in adjusting and changing the methods and organi-
zations for oil spill cleanup. In the 1950s, the refinery developed an oil 
spill response team to meet the standards in 33 CFR sections 154-156. 
Straw was used to capture oil entering or leaving sloughs. In the middle 
1960s, small boats and boom were purchased, and on-water recovery 
became possible. 

The original oil response team had two tiers. Tier 1 consisted of 
Shipping Department personnel and on-shift supervisors. Their re-
sponsibility was to dispense sorbents into the water, launch the re-
sponse vessels, and assist the Tier 2 group as needed. The Tier 2 group 
included first-line maintenance supervisors and the "labor gang." 
Their responsibilities included vessel maintenance and long-term oil 
cleanup. Training for the Tier 1 group consisted of yearly drills and 
monthly training. In Tier 2 group training, supervisors and laborers 
launched the vessels and pulled boom several times a year. 

Circumstances that began developing in the early 1970s changed oil 
spill response for the Avon Refinery (then owned by Phillips). In 1971, 
Clean Bay, a refinery cooperative, was organized and began training 
supervisors for spill cleanup. At approximately the same time, the 
Avon Refinery reduced its Tier 1 response force, due to attrition and 
wharf modernization. From the 1970s until 1990, personnel changes 
reduced the refinery's Tier 2 spill response capabilities to almost 
complete reliance on the cooperative. 

In April 1990, Tosco began training the newer refinery first-line 
supervisors. A part-time coordinator was assigned to develop a pro-
gram to enhance Tosco's ability in oil spill response. Training consisted 
of meeting OSHA 1910.120 standards and covered boom design and 
deployment, vessel safety and handling, inventory, marlinespike sea-
manship, oil/water characteristics, tabletop exercises, and basic oil spill 
management. Classes were held weekly, during working hours. Atten-
dance was mandatory, except for emergencies. Participation of the 
approximately 20 individuals began successfully, but was reduced to 
sporadic attendance due to increased workload and decreased man-
power. To maintain class structure, and to improve readiness, some 
nonsupervisory management and nonmanagement personnel were 
assigned to the training classes, again during working hours. Partici-
pation was reduced by normal work duties. 
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In July of 1990, the Avon Oil Response Team (AORT) was estab-
lished as a separate entity, and the coordinator was assigned full-time. 
Classes were based on voluntary participation, with paid overtime for 
both management and non-management personnel. With the advent 
of new regulations (for example, California's Lempert-Keene-Sea-
strand Oil Spill Prevention and Response Act, and the Oil Pollution 
Act of 1990), the organization has been expanded to include about 100 
volunteers, who each receive 30 to 60 hours of training annually. 

At Tosco, the benefits of using in-plant volunteers include a high 
rate of participation and consistency. Volunteers may not miss more 
than two training sessions in a row, or four per year. Rapid response is 
possible because many employee volunteers are available in times of 
emergency or live near work. Because facility experience and knowl-
edge of local sensitive resources and weather conditions are important, 
personnel who work at the facility are the logical choice for first 
response efforts. 

There are some difficulties associated with in-plant volunteers. Con-
flicts with normal duties can occur during an extended response. For 
this reason Tosco uses the AORT team as the main first response team, 
and turns long-term efforts over to contractors. Training costs for 
facility personnel are a big expense. Training shift workers can present 
scheduling problems, if not anticipated and allowed for early in the 
program. 

Team organization 

The original AORT team was organized to facilitate response times 
and maintain required personnel. The original 100 members were 
divided into two groups of three teams each, with 12 to 14 members on 
each team. Groups were developed around shift requirements, experi-
ence, travel distances, special abilities of team members (such as 
EMTs, or hazmat specialists), and leadership capabilities. Each team 
would carry the first response pager every six months, for a month at a 
time. During vacations and leave, first call pagers were passed on to the 
next available group members. 

Each team had a captain, safety officer, and hazardous materials 
specialist. Captains were responsible for assisting in training and lead-
ership during drills and exercises. Safety officers were responsible for 
verifying that proper personal protective equipment (PPE) was worn, 
and that all vessel and navigation rules were being followed. Hazardous 
materials specialists were tasked with developing procedures and con-
trols for waste products and materials from spill sites. 

Since the inception of AORT, pagers have been an integral part of 
the first response process. Each qualified member is assigned a pager. 
To improve pager management, the pagers are equipped with two 
numbers. One number is specifically assigned to each volunteer. The 
other pager number is a group call that notifies either Group I or 
Group II, depending on which group is on call. 

In addition to personally assigned pagers, a set of first response 
pagers were rotated among the teams. These first response pagers were 
equipped with a single number. The other two teams in that group were 
designated for second response. The other group was used only for 
large scenarios or drills, or as a second shift in the event of an 
emergency. 

Due to logistics problems encountered with rotating pagers and the 
unwieldiness of the paperwork involved in rotating pagers, this system 
was revised. Each group is now on call for three months, with the other 
group as backup. 

There are four codes that may appear on the pagers. For a spill, a 
four-digit code will be called. A five-digit code indicates a facility or 
government drill. A different five-digit code indicates that the pagers 
are being tested and pager reliability and group status should be 
verified. A response form is used to measure response time and avail-
ability. Another five-digit code informs responding volunteers that the 
emergency or drill is over. 

At this same time, AORT was reorganized to take advantage of the 
abilities and leadership potential of the team leadership groups. A new 
suborganization was formed to help meet the training needs of AORT. 
This group, the vessel operations group, or VOG, meets twice per 
month for three hours. Additional training in advanced vessel han-
dling, navigation, leadership, safety, and management skills make 
these people the most thoroughly trained in the organization. The 20 
VOG personnel must have met the basic performance standards, com-

pleted one year in AORT, demonstrated leadership potential, and be 
willing to train others. A captain, co-captain, and quartermaster were 
selected to manage VOG and to assist in training development. 

Equipment 

Selection of equipment for the oil spill team is based on safety, 
effectiveness, regulatory requirements, local circumstances, and cost. 
San Francisco Bay has shallow waters, swift currents, salt marshes, and 
a high potential for environmental damage. Refinery vessels must be 
able to respond in fog, darkness, and stormy weather. Prevailing winds 
tend to drive the oil toward the marshes, so equipment must support a 
fast response and working in shallow water. 

To ensure training consistency and equipment compatibility, vessels 
have been paired whenever possible. 

In the 1960s, aluminum skiffs with oars were used to distribute straw 
in the sloughs. In 1967 two 22 foot Boston Whalers were purchased 
with single 150 hp outboard engines. A 17 foot Boston Whaler with a 
65 hp outboard was purchased in 1968. These vessels were necessary to 
tow the recently purchased 18 in. river boom. 

In 1980 a fire destroyed the two 22 foot Whalers. They were replaced 
with another two 22 foot Whalers, with 175 hp outboard engines. 

In 1990 Tosco purchased a 30 foot Munson aluminum spill response 
vessel, which is equipped with twin diesel l/0s ("inboard outboards") 
developing 500 hp. This custom vessel was designed to tow, and hold, 
boom in the heavy currents of Suisun Bay. A flying bridge was installed 
to enhance search capabilities, and the very shallow draft (32 in.) has 
proven to be useful in nearshore containment. The dive doors located 
on each side are useful for sorbent recovery, and boom repair and 
connecting. In 1993, radar was installed to improve safety during night 
and poor weather response. 

In 1991 both Whalers were retrofitted with dual 100 hp outboards, 
tow trees, and hydraulic steering. These improvements have resulted 
in increased handling and towing capabilities, and have improved 
reliability immensely. Tosco has discovered that dual engines improve 
handling, especially when towing large sections of boom. Reliability in 
heavy currents improves safety and response capability. 

Two 15 foot hard-bottom rigid inflatable boats (RIBs) with 40 hp 
engines and a draft of only 18 in. have improved shallow water capa-
bilities and decreased response times to marshes and sloughs. 

A 22 foot stake trailer holds 1,000 feet of 32 in. bay boom, tools, and 
a small light generator. 

A PPE trailer contains oil suits, Tyvek coveralls, boots, gloves, 
goggles, a generator, 28 anchors, line, tools, waders, a 14 foot Jon 
boat, two motors, and other equipment to maintain a first response 
capability for 60 to 100 response personnel. 

Two 600 foot sections of 32 in. bay boom were placed on floating 
boom docks to supplement the 1,000 foot section previously located at 
each wharf. In 1993 boom rollers were added to improve recovery of 
the boom. 

PPE supplied for each responder includes life vests, coveralls, boots, 
gloves, safety glasses, and baseball caps. During cold weather, Sorel 
boots and Mustang suits are provided. 

Communication equipment includes 17 multichannel radios with 
two dedicated AORT frequencies, six radios with the Clean Bay fre-
quency, eight VHF marine radios, and three cellular phones. 

Over 800 packages of sorbent material, located on both wharves and 
at the refinery, ensure that first response efforts are effective. 

AORT training methods 

Tosco's oil recovery training has evolved substantially since 1990. 
New equipment, better methods, increased class sizes, and volunteers 
requiring greater challenges have combined to improve both classroom 
and field exercises. 

The original training program consisted of teaching basic boat safety 
and handling, existing oil recovery techniques, location of equipment, 
and oil mitigation procedures. Blackboard "catastrophes" (in which 
past and potential oil spill incidents were assessed), oil/water charac-
teristics, boom deployment, and basic navigation exercises were all 
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covered. The "final exam," after nine months of training, was a night-
time exercise in which boom was deployed and recovered. 

In 1992, basic performance standards were implemented. The stan-
dards require that the volunteer attain a basic level of expertise before 
responding to a critical situation. The standards are designed to keep 
training consistent, to verify understanding of terms, equipment, con-
cepts, and principles, and to demonstrate ability in safety and vessel 
handling skills. The format of the basic performance standards in-
cludes an instructor verification signoff sheet, a list of instructors 
available for each standard, and specification of classroom and/or 
hands-on instruction in the skill. 

An objective was designed for each standard, followed by a list of 
questions or skills to be attained. Basic performance standards cover 
questions and skills in protective equipment, safe navigation, weather, 
mechanical basics, vessel safety, personnel functions, vessel handling, 
equipment locations, boom design, function, and deployment, oil/ 
water characteristics, shoreline protection, endangered species, coop-
eratives, and pager use. 

About 90 percent of the volunteers have completed the basic perfor-
mance standards. Completion of the standards is required within two 
years and before a pager will be issued. Most complete the standards in 
about one year. 

In addition to in-house refinery training, Tosco also uses the U.S. 
Coast Guard Auxiliary, who teach their boating skills and seamanship 
course. 

Clean Bay, the oil spill cooperative in the area, has training sessions 
that Tosco volunteers are encouraged to attend. 

In July 1994, Phase II performance standards were implemented, to 
create a challenge, encourage additional training, and improve refin-
ery mitigation and response techniques. The basic performance stan-
dards must be completed before Phase II can be initiated. Formated in 
much the same way as the basic standards, Phase II is the culmination 
of all the skills, techniques, and principles learned to date in AORT 
training at Tosco. Phase II standards include the Coast Guard Auxil-
iary course in boating skills and seamanship, completion of a nationally 
recognized first aid and cardiopulmonary resuscitation (CPR) course, 
incident command, radar and navigation, marlinespike seamanship 
and anchoring, towing and launching, vessel operations, vessel and 
equipment maintenance, oil spill response planning, and classroom 
development. 

The oil spill response planning element is developed from an as-
signed realistic spill scenario. The volunteer then extrapolates the data 
required to manage the spill. The paper includes tides and currents, 
incident and unified command, wildlife protection, shoreline impact 
studies, trajectory data, booming strategies, economic impact esti-
mates, and a cleanup plan. 

Completion of Phase II results in development of a planned package 
with mitigation procedures for many of the areas surrounding the 

Tosco wharves, and a satisfied and self-reliant volunteer, capable of 
understanding a refinery's role in spill cleanup. 

The instructor's role in both sets of standards is to facilitate the 
knowledge transfer and ensure that it is consistent with the training 
objectives. Instructors are assigned based on technical experience with a 
particular standard, willingness to participate, and leadership abilities. 

From 1990 to 1994, Tosco has averaged over 3,400 hours per year in 
training, including in-house, Clean Bay, and Coast Guard Auxiliary, a 
major commitment in time and money. Tosco is dedicated to maintain-
ing a spill response team that can provide spill mitigation for an area 
that contains endangered species and habitat. 

Major results and conclusions 

With the growth of regulations, emphasis on the environment, and 
costs of oil spill mitigation, Tosco has determined that development 
and maintenance of a first response entity is needed at its Avon 
Refinery. Tosco has developed a program using volunteers from the 
facility as their first response group. 

Developing and maintaining a viable all-volunteer first response 
effort for oil spill mitigation can be accomplished by applying the 
following precepts: 

• Senior management must be willing to expend money for training 
and equipment. 

• Facility management must be willing to support and release per-
sonnel for training and response. 

• Volunteers must be challenged with leadership, training, and skill 
development. 

• Equipment must be designed for the area in which it is to be used. 
With the support and commitment of the staff, and the commitment 

of the volunteers, a group of dedicated individuals with the proper 
knowledge and training can be developed in a facility. While conflicts 
with normal duties may occur and training costs may seem high, the 
advantages of maintaining an in-house response team outweigh the 
disadvantages. 
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