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ABSTRACT: On January 18, 1994, unleaded gasoline began entering 
the Mississippi River through the bank adjacent to an oil distribution! 
storage facility in St. Louis, Missouri. Reported as a minor, per the 
National Contingency Plan, it developed into a major discharge. Of 
the 364,930 gallons lost, 140,000 gallons discharged into the river. 
The amount of product recovered from all sources was 107,000 gallons. 
The emergency phase of the response ran from January 18 to 24. Not 
until January 24 was the cause determined to be a 10.7 ft by 1U in fracture 
near the center of the floor of a two million gallon tank. Secondary 
containment showed no evidence of the catastrophic release. The ex-
treme cold permitted the initial booming of the gasoline, but recovery 
was complicated by flowing river ice, ice shelves, temperatures that froze 
equipment, and access down 45 feet of snow-covered riprap. Elastol, 
fire-fighting foam, barges, weir and barrel skimmers, and vacuum 
trucks were utilized for water and land recovery operations. Safety 
concerns were paramount for the federal, state, and local personnel and 
yet there was a demonstrated weakness in timely development and 
enforcement of the comprehensive site safety plan. This unusual spill 
heightened the awareness of many prevention and response issues. 

Sometime between January 15 and 17, 1994 a two million gallon 
storage tank located adjacent to the Mississippi River in St. Louis, 
Missouri, suffered a fracture in the tank's bottom. Approximately 
365,000 gallons of unleaded gasoline discharged from the tank prior to 
its being drained for inspection on January 22. The gasoline migrated 
vertically through the soil to the water table where it then flowed to the 
Mississippi River. Response operations commenced on January 18, 
with emergency operations continuing until January 24, 1994. 

Facility 

The bulk storage and distribution facility is located on 12.5 acres on 
the west bank of the Mississippi (Figure 1). The bulk storage portion 
consists of eight tanks constructed between 1947 and 1971 ; it stores No. 
2 fuel oil, ethanol, gasoline, and asphalt. The total tank capacity of the 
farm is 472,660 barrels. The site is an area built up with construction 

1. Opinions or assertions expressed in this paper are solely those of the 
authors and do not necessarily represent the views of the U.S. Govern-
ment. 

landfill and the substrate is primarily sand/gravel mix. The tank farm 
has been flooded over the years, the most recent event being the Great 
Flood of 1993, which inundated the area for over a month. 

The facility's physical arrangement is typical of other riverfront 
terminals on western rivers. It is bordered by a steep riverbank on one 
side. Primary access is from a major highway. The property's riverbank 
is bounded by a four foot containment berm and a steep revetment 
covered by rock riprap. There is no flat shore surface at the bottom of 
the revetment. At the time of the spill, from the facility to the river's 
surface was a distance of 45 feet. 

Discharge 

Between January 15 and 17,1994, a catastrophic failure occurred at 
the facility. Later investigative reports indicated Tank 94, located on 
the extreme southwest portion of the terminal, as the source. Con-
structed in 1947, it is 48 feet high and 90 feet in diameter and has a 
stated capacity of two million gallons. Tank 94 is a distribution tank and 
during this event was supplying unleaded gasoline to the company's 
tanker trucks. The point of discharge was subsequently determined to 
be a quarter-inch crack approximately 10.7 feet long located near the 
center of the tank's bottom. The failure originated from the welded 
corner of a 41 by 43 inch patch and propagated outward into the 
surrounding tank bottom. The patch had been flame cut from the 
bottom and rewelded into position. Laboratory analysis indicated that 
the failure was the result of a brittle fracture. Temperatures near the 
outside wall were 33° F on or about the time of the failure. Ambient 
temperatures prior to the failure had been as low as - 25° F. Subse-
quent investigative reports indicate that the brittle fracture was initi-
ated by a combination of factors: a deficiency in a stop/start point in the 
weld on the corner of the square patch, steel with low impact value, and 
record low temperatures. A field examination of the sand cushion 
substrate beneath the steel bottom did not indicate settlement of the 
tank structure prior to the failure. A small void (~ 12 in long x 4 in 
wide x 4 in deep) was observed under the portion of the tank bottom 
near the point of failure. The examiners felt this void was a result of 
erosion by the product through the crack. 

The gasoline apparently flowed vertically from the tank bottom, 
percolated through the substrate, and intercepted the water table some 
30 feet below grade. It is estimated that the vertical migration of the 
product took one day. The product then migrated due east to the 
riverbank emerging into the river as a black liquid. This color was 
possibly due to contamination by an additive left in the substrate from 
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MISSISSIPPI RIVER 

/ H DIRECTION or FLOW 

Figure 1. Facility configuration showing the path of the gasoline plume from Tank 94 to the revetment—product generally entered the river from 
seven areas in the riprap. 

an earlier spill. The plume is also believed to have leached additional 
petroleum products from the ground. A chemical analysis of the recov-
ered product detected products not normally included in unleaded 
gasoline. 

Chronology of events 

Saturday, January 15, to Monday, January 17,1994. An unknown 
catastrophic failure occurred in Tank 94 releasing 364,930 gallons of 
unleaded gasoline. A routine inventory of the tanks on the 17th indi-
cated a change in Tank 94's level, which was attributed to a frozen 
gauge. A physical inspection of the facility and river showed no evi-
dence of product loss. 

Day one (January 18). At 7:45 a.m., a foreman observed a dark 
liquid on the ice in the Mississippi River, next to the facility. He 
instructed personnel to gauge the tanks. By 8:30 a.m., the pool of dark 
liquid increased in size and was observed flowing from the revetment. 
Gauging and data review suggested that Tank 94 may have lost prod-
uct. Terminal operations were shut down and notifications made ac-
cording to the facility response plan (FRP). Initial loss estimates were 
placed at 3,000 gallons and the responsible party (RP) suspected a 

failure of underground piping as the source. The Environmental 
Protection Agency (EPA) Region VII, as the predesignated federal 
on-scene coordinator (OSC), requested the Missouri Department of 
Natural Resources (MDNR) to serve as the EPA's representative 
(OSC-Rep). The product was identified as unleaded gasoline and 
downstream facilities were notified to cease hot work (i.e., welding, 
cutting, grinding). The weather was extremely cold, with wind chills of 
- 35 to - 50° F, and winds 10 to 20 mph. Later that day, after deploy-
ing boom, the emergency contractor withdrew due to insufficient 
personnel to sustain a prolonged response operation. The RP selected 
a new primary contractor. 

Day two (January 19). The RP estimated 100,000 gallons of product 
lost, with 6,000 gallons on the river ice. The unconfirmed source was 
still believed to be underground piping. The St. Louis fire department 
was on scene with five trucks for fire suppression service. Gulf strike 
team (GST) assistance was requested. The boom was threatened by 
moving ice; so three barges were hired to shield the primary contain-
ment line. One was a tank barge, and a skimmer was placed on board 
as a waterside recovery point. A safety and occupational health officer 
(SOHOC) from the Coast Guard arrived to assess the health and safety 
issues at the site. The SOHOC found a number of developing safety 
concerns, including a need for proper personal protective equipment. 
Product was noted to be coming in steady streams from at least seven 
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points along the bank. That evening, with the size of the spill increasing 
significantly and the source not having been located, the EPA OSC 
deployed to the site. A technical assist team (TAT) was also sent. 

Day three (January 20). Recovery trenches were dug in the tank 
farm to intercept the flow of product and to expose the piping. Al-
though no failures were found, the RP still suspected underground 
piping as the source. The OSC requested and received permission from 
the Regional Response Team for Region VII (RRT VII) for application 
of Elastol to assist the recovery process. Estimates now placed the loss 
of product at 140,000 gallons and additional response resources were 
contracted. Recovery was being conducted primarily shoreside with 
vacuum trucks. The extreme cold slowed progress as hoses and pumps 
were freezing. Midday temperatures increased and vapor levels in-
creased dramatically. The fire chief, concerned with an explosion 
hazard, halted the recovery operation and applied a foam blanket on 
the product. 

Day four (January 21). Tank 94 was identified as the sole source. 
Elastol application was attempted, but the contractor was unable to 
premix it for application; so the test was aborted. Ice chafing the boom 
caused product loss. That evening trenching operations in the tank 
farm reached 30 feet, where product was intercepted on the water 
table. Tank 94 was drained, cleaned, and vented for entry. Product loss 
was now calculated at 242,000 gallons with an estimated 100,000 gal-
lons on the river. 

Day five (January 22). A comprehensive site safety plan was insti-
tuted, with the primary contractor as the lead. Vapor levels and explo-
sion hazard continued to be monitored. The number of vacuum trucks 
was reduced. Product flow from the bank slowed significantly. An 
overflight was conducted to assess containment, and a towboat was 
hired to tend the boom placed on Day One. 

Day six (January 23). Additional boom was deployed outside of the 
primary containment boom. This reduced downstream product loss. 
Skimmers were showing visible progress on the river. Elastol applica-
tion was again attempted using protocols to monitor the test. Applica-
tion equipment was not sufficient and the test ultimately failed to be 
decisive. Late in the afternoon the fire chief foamed the ice shelf again. 

Day seven (January 24). Emergency phase ended. The federal OSC 
departed, leaving MDNR to continue monitoring remedial removal 
activities. The facility owner and the contractor began long-term recov-
ery planning and operations. Final estimates were 140,000 gallons 
discharged into the river with approximately 30 percent lost to the 
atmosphere by evaporation. Amount of product recovered from the 
land and water to date was 107,000 gallons. 

Important factors in the operational environment 

Weather and ice conditions. The weeks prior to and during the spill 
response proved to be the coldest of the winter. Light snow cover, 
temperatures well below freezing, with wind chills below 0° F, and ice 
on the river compounded every response action and increased safety 
concerns. The only benefit was that the wind, low temperatures, and 
cloud cover kept the gasoline vapors well below explosive limits. Had 
the weather been warmer the response scenario would have changed 
significantly. On day one temperatures of 5 to 10° F led to the RP's and 
initial contractor's decision to boom the spill site. Product flowed onto 
the surface of the ice pack which extended as a solid cover from the 
bend north of the facility to a fleeting area just south (Figure 2). The 
main stem of the Mississippi was blanketed 80 to 90 percent with a 
moving ice cover. Other than frazil ice development, significant ice 
formation in the St. Louis area of the Mississippi River had not been 
experienced for several years, nor had a major response occurred in ice 
conditions. Understanding ice movement, the effect of ice buildup on 
currents, the effect of ice on the spilled product, and experience in 
conducting response activities in river ice was generally lacking among 
all the responders. 

When boom was initially positioned to contain the gasoline, the 
upstream end of the site was left open. By day two it was obvious that 
the moving ice was causing significant boom loading problems and 
threatening to breach its integrity. Barges were brought in and moored 
outside of the boom, protecting all but the last 200 feet of the recovery 
site from ice and wake effects. Although the large ice pack along the 
property was not affected by the moving ice pack, there was concern 
that during melt off, the pack would move downstream between the 

Figure 2. Upstream view from the catwalk on Day Two—A curve in 
the bank permitted creation of the ice shelf. On day six the diversion 
current necessitated boom placement above the hopper barges to the 
bank to stem product loss. 

bank and the barges and release product from the recovery site. A 
bend in the riverbank slightly upstream of the facility created a flow 
diversion that established a slight backwater effect along the terminal 
and permitted the collection/formation of the ice pack. Environmental 
factors plus a columnization effect created by the barge placement 
appeared to produce a circular diversion current at the upstream edge 
that prevented sufficient current flow to push the ice pack through the 
recovery site and diverted ice and product away from the shore, boom, 
and barges. As ice melt increased on day six, the circular current 
became more pronounced, necessitating the placement of a boom 
across the open upstream end to reduce further product loss. 

Other challenges posed by the ice were: the absorption of product 
into the ice, even though the brash ice pile was much higher than the 
boom's flotation; the dark oil warmed sufficiently in the sunlight, even 
in the extreme cold, to melt the surface ice; and the ice froze to the 
boom. 

A real concern developed when it was reported that the U.S. Army 
Corps of Engineers (ACOE) might have to open the navigation chan-
nel gates upriver to flush ice and relieve increasing pressure on a dam. 
The OSC requested prior notification from the ACOE lock master if 
the opening was to be scheduled, but determined that contingencies for 
further protection of the boom and skimmers would have to be incident 
specific. 

Staging/access. Until day five traffic on the facility had to negotiate 
parked recovery vehicles, company trucks loading product at the facil-
ity pumps, response personnel, and buildings. Vacuum trucks, fire 
trucks, contractor trucks, Frak tank vehicles, and facility vehicles were 
jammed together across the face of the facility next to the berm. 
Evacuation would have been difficult at best. Traffic control was finally 
achieved when guards were placed at the gate, the hot zone defined, 
recovery vehicles reduced, and a traffic flow pattern created. 

Historical/geological. In 1990 the current owners purchased the fa-
cility. During the emergency phase of the spill, no geological or histori-
cal information about the site was available. With no records or other 
information, it was impossible to predict accurately where the product 
might be flowing or pooling underground, or to identify what products 
might be in the soils from earlier spills. Additionally there was no 
accurate information as to where electrical, phone, and gas lines were 
buried in the tank farm. Although the RP proceeded carefully during 
the excavation of recovery trenches, an electrical line was brought up, 
but not broken, by the backhoe. 

Selection of equipment: what worked, what didn't 

Boom. On day one 600 ft of 18 in Sea Curtain boom was deployed 
from the mooring cells (200 ft off the shoreline) to the southern edge of 
the property line. A small metal rowboat was deployed on the ice pack 
to place additional flotation and absorbent boom next to the growing 
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pools of product. By day two the boom was in jeopardy from the 
flowing ice. Three barges were rented and placed outside of the boom 
to act as a protective barrier. Although the boom held throughout the 
operation, tending it was an issue (Figure 3). Ice and the foam applica-
tions froze the boom in place. Chafing and sinking of boom sections 
permitted product loss. The size and weight of the boom used ham-
pered workers' ability to reposition or set additional sections. On day 
five a tow was hired and a secondary boom was positioned from the 
stern of the downstream barge, outside the original sections, to just 
south of the terminal to contain the escaping product. 

Barges. Barges proved to be a versatile addition to the responder's 
containment measures. Empty barges were positioned to deflect cur-
rent and aid in containing the product, protect the site and boom from 
wake or debris, and provide a stable platform for workers. In this 
instance a tank barge also served as a storage container for recovered 
oil/water from the skimming system placed on board. When the facil-
ity's storage capacity became overwhelmed, recovered product was 
stored on the tank barge. The barges provided the only waterside 
vantage point to assess recovery efforts. 

Skimmers. Product recovery was accomplished with three types of 
skimmers, but drum skimmers proved to be the best overall. Two- and 
four-barrel TDS drum skimmers were used. Their relatively light 
weight enabled deployment down the revetment by two to four 
workers, and their lighter weight and shallow draft permitted ease in 
repositioning. Although large pieces of ice did jam the recovery mech-
anism, it was fairly easy for a worker to clear. Smaller particles passed 
easily. The smaller drum skimmer located off the barge was less 
effective because workers on the barge were too high above it to clear it 
effectively when it jammed. Also, the static ice next to the barge 
inhibited the depth necessary to conduct proper placement until later 
in the recovery operation. All the skimmers experienced frozen lines, 
but overall this equipment worked quite efficiently, steadily collecting 
product with some water. 

On day five the OSC decided to add two Desmi 250 weir skimmers to 
assist the recovery efforts. As expected the Desmi and its prime mover 
recovered the product efficiently (100 gal/min) and was not affected by 
floating ice. The primary drawback came during the initial placement. 
The contractor's boom crane was used to lift the Desmi over the edge 
of the revetment where it was then manhandled down to the river. 
Static ice formation prevented proper placement; so two teams worked 
from the shore and the barge deck to manually pull the skimmer over 
the ice shelf to a hole. This event took over two hours of hard work and 
led to the decision to deploy only the one Desmi. The recovered 
product was pumped to a shore tank at the facility. It was later decided 
to remove the Desmi and concentrate on the use of drum skimmers. 

Vacuum. On the barge, a duckbill or manta ray attachment was used 
on the vacuum hose and it worked better than the hose alone. However, 
it was hard to position from the height of the barge deck, and ice pieces 
did 'occasionally block the openings, which were hard to clear. Shore-
side, vacuum trucks were used and their management became a major 
issue for the primary contractor. Cold, freezing lines and pumps, 
hazards of climbing over hoses and down the riprap, safety gear—such 
as ropes and respirators—adversely affected everyone's ability to 
work, and complicated recovery tasks. On day three and four the many 
trucks contributed to traffic management problems around the site. 
Elevated engine noise levels hindered all communications around the 
facility and prevented any voice instructions to workers at the water's 
edge. 

Proper venting downwind of the vacuum trucks' pump exhaust was a 
concern. A later solution was the attachment of a length of hose 
sufficient to allow venting to a hazard-free area. The need for proper 
venting was demonstrated on day four, when 14 trucks were operating 
at any one time. High concentrations of exhaust from all the operating 
trucks became a safety/health concern. A reassessment in overall 
equipment needs resulted in the number of trucks being reduced to 
five at the river and three at the tank farm by day five. 

Foam. When the product was found flowing onto the ice, the termi-
nal notified the fire department who brought fire-fighting foam (An-
sulite) to suppress vapors from the gasoline. Ansulite is an aqueous 
film-forming foam (AFFF) made from fluorocarbon surfactants with 
additional stabilizers. A foam blanket was spread twice on the river site 
and once in the tank farm during the emergency phase. Due to the 
weather the foam froze on the ice pack and the boom. The foam did not 
seem to affect the skimmers. 

After the last application on day six, it was observed that the foam 
might be dispersing the product into the water column. Subsequent 

review of information on foam in MSDS sheets and from NOAA 
chemists have revealed a lack of technical data on the toxicity of AFFF 
when combined with petroleum oils. As most foams contain surfac-
tants, the actions of current or boat traffic may increase the rate of 
dispersion of oil into the water column. Benzene, toluene, ethyl-
benzene, xylene (BTEX) levels in the river were found to be elevated 
100 feet downstream. This may have been caused by the foam blocking 
the evaporation process and forcing higher amounts into the water 
column. The fire chiefs concern rested solely with the hazard posed by 
gasoline vapors around the site, which increased the threat of explosion 
and fire. To foam or not was a decision kept by the fire chief and was 
not challenged by the responders. 

Elastol. This oil viscoelastic enhancing agent is applied as fine pow-
der suspended in water. Effective dosages of Elastol are formulated in 
respect to the viscosity of the oil. Gasoline and jet fuels require 2,000 
to 3,000 ppm and prompt application is essential for maximum effec-
tiveness. RRTs across the country have been confronting issues related 
to Elastol as a response tool since 1987. Generally there have been two 
outstanding concerns in its use. The first is the physical effects on 
wildlife (especially migratory birds) contacting elasticized oil and the 
effects of unbounded Elastol on fish and bivalves; the second is the 
ability of responders to apply accurately the correct amount of Elastol. 
On day two of the spill, the OSC requested permission to use Elastol. 
The OSC believed that the product would facilitate the recovery proc-
ess. At an incident-specific meeting of RRT VII, a determination was 
made that this spill provided an opportunity to test the product. The 
Department of the Interior and MDNR concurred that the first con-
cern—physical affects on wildlife—was considerably lessened due to 
the spill's location, the cold weather, and the ice; however, proper 
application remained a concern. 

On day three, three containers of Elastol were on site from a local 
warehouse with no amplifying information. The contractor planned to 
mix the slurry in a barrel and use fire hoses to apply the liquid to the 
spill close to the bank. At that point, the OSC did not have any 
protocols to follow. Attempts to form a slurry failed as the product sat 
on the water like flour and could not be applied. After several hours the 
test was terminated. Later that day, a contract employee indepen-
dently tried tossing the powder directly on the spill. Seeing no change 
he stopped; but later the drum skimmer was jammed by thick strings of 
gelled product, evidence of over application. During that afternoon the 
OSC was informed that the manufacturer of Elastol had assigned 
Inland Waters Response Network (IWRN) the rights of distribution for 
the St. Louis area. 

IWRN was contacted and agreed to conduct a test application. They 
arrived late on day four and the test was set for midmorning on day five. 
IWRN brought the Elastol, but miscommunications resulted in their 
not bringing application equipment. By day five, the OSC had received 
application protocols from Region V and guidance on conducting a 
test. Late that afternoon, IWRN mixed a proper slurry using 10 lbs of 
the product, but were unable to rig an effective method to apply it. The 
test area was selected between the riprap and an ice shelf six feet out 
where current would pull the Elastol-treated product straight to the 
operating Desmi 250 skimmer. Application on the test area was finally 
achieved by using the fire department's foam hoses. With no prior 
training, responders were given protocol test sheets, and they at-
tempted to determine visually if the product was affecting the gasoline. 
This was hard to do 45 feet above the surface. The Desmi which had 
clearly been skimming product, did not show any real changes in 
efficiency. Exactly 20 minutes after the application, the fire depart-
ment applied foam to the area and ended the test. The RP and OSC 
concurred to no further attempts as darkness was approaching. Proper 
application, one of the main concerns of the RRTs, remained a real 
issue in the minds of those present. 

Agency roles 

This case provided an excellent opportunity to review the roles of the 
representatives of federal, state, local agencies, and contractors and 
subcontractors in a RP-led response. 

Responsible party (RP). The RP carefully followed the facility re-
sponse plan (FRP) once the spill was discovered. Incident commanders 
were named for day and night shifts as well as personnel for other key 
positions (safety, public information, government liaison, environmen-
tal, logistics, and finance). A command post was established and 
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Figure 3. Day four: Top, view upstream from the facility—catwalk access, two hopper barges and a tank barge are visible; 
bottom, view downstream—brash ice buildup can be noted inside the turn of the boom, product is flowing onto the ice shelf and 
can be seen through the foam blanket. 
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briefings were held twice daily. All the elements necessary to conduct a 
spill response were satisfied; but experience in actual field response 
operations was lacking. RP representatives accomplished everything 
they were asked to do; and they were comfortable with the land-based 
issues. Lacking experience managing the waterside issues, they were 
less active—relying on directions of others (contractors, and federal 
and state government employees) for strategy. The absence of water-
borne response experience led to a lack of understanding of the need 
for expediency in accomplishing taskings (such as hiring tugs, boom 
tending, overflight, site management), and showed in their initial 
complacency toward the requests from their primary contractor. 

Contractor. The emergency contractor identified in the FRP re-
sponded when called. By late day one, it was replaced because it had 
insufficient capability for a protracted response. The RP hired a new 
primary contractor who arrived with personnel and equipment and 
worked for the duration of the response. The contractor's on-site 
manager was well versed in response strategies and safety issues associ-
ated with the gasoline and ice. However the RP did not place the 
contractor in operational control of the many subcontractors on site. 
This management decision compounded and confused communica-
tions and impaired some response activities. With no prior association, 
the RP had not developed a trust relationship with the contractor, thus 
delaying execution of orders. On the night of the day four, the contrac-
tor and RP met to clarify their concerns; this culminated in site man-
agement being delegated to the primary contractor. 

EPA. Upon notification of the spill, EPA Region VII in Kansas City 
asked MDNR to take the lead in what appeared to be a routine event. 
Late on day two Coast Guard personnel recognized that amounts of 
product were growing on the ice and substantial amounts were pouring 
through the revetment. The OSC-Rep expressed his concerns about 
managing a large spill. The Coast Guard relayed this information to the 
EPA, who decided to send a local TAT and OSC on scene. EPA also 
decided to have MDNR retain the lead. The EPA OSC, though not 
experienced in spills of this magnitude on water, used the experience of 
the contractor, strike team, DRAT, and TAT to direct the RP's efforts. 
All present worked well together to address the many water- and land-
based response issues and formed a loose unified command system 
(UCS). Confusion existed when issues required the OSC's federal 
authority and could not be authorized by MDNR. Those on scene 
wanted a clear line of authority so directions could be given under one 
source. Time and orders were getting lost under divided authority. 
EPA VII has now determined that in future incidents of this size the 
OSC will be the lead and the state will serve as the OSC Rep. 

MDNR. MDNR personnel, like the EPA, were comfortable with 
the land-based issues, but were new to response strategies for water-
borne spills. The department rotated a series of personnel through the 
course of the event, providing exposure for more members to a large, 
river response. The downside was that these people had to be brought 
up to speed with the operation, were not familiar with ongoing federal 
concerns, and often took historical decisions with them when they left. 
Also, response members often tried to change tactics as the new 
personnel took over; the OSC and contractor had to reidentify current 
strategies, which took time. 

Lessons learned 

Site safety. Site safety was one of the major areas where lessons 
were learned during the response. Numerous minor and some serious 
violations of safe work practices were observed between day one and 
day five. Each group represented on scene brought their own version of 
a safety plan according to 29 CFR 1910.120. The facility owner and 
primary contractor had site safety officers who were correcting viola-
tions by their employees; but there was a lack of comprehensive 
enforcement or an all-encompassing site safety plan. 

The primary contractor had been tasked to develop the latter on day 
two; but it was not enforced until day five after a meeting of the 
different agencies led to agreement on one plan for the response site. 
Prior to this, subcontractors' employees responded to the primary 
contractor's safety officers' directions by stating that they did not work 
for them so could not be so directed. This, plus confusion by the safety 
officers as to who would correct members of the federal, state and local 
agencies, led to further instances of noncompliance. 

Unfortunately many responses to major spills since Exxon Valdez 
have identified similar issues. The National Contingency Plan requires 

that employers will prepare site safety plans for their employees' 
welfare. The RP is clearly charged with this task. The OSC, when in 
charge of the response, becomes the "employer" and is thereby re-
sponsible to develop and enforce a plan. If the RP is present, the OSC 
is charged with ensuring that the RP has a plan, or of notifying OSHA 
to insure compliance. Problems with uniform enforcement seem to 
develop when trying to pull all the plans together and enforce a 
comprehensive plan. The UCS is purportedly a fail-safe to prevent the 
development of holes. Once the problem was clearly addressed in this 
instance, the UCS did indeed help, yet that took four days. Unfor-
tunately that is not atypical. Site safety deserves planning/discussion 
by the area committee, facility and vessel response planners, and 
regulatory agencies. 

In general. Responses conducted with river ice conditions are rela-
tively uncommon so many lessons were learned as a result of this event. 
Key lessons for ice responses were: 

• Responders need to observe overall flow patterns. Ice can cause 
current diversions not apparent or anticipated. 

• Ice can effectively retard the spread of the product. 
• Ice can and will absorb the product. 
• Anticipate boom problems: chafing, entrainment, freezing into, 

or being weighted down by the ice. 
• Work platforms have to be sufficiently large to protect workers. 
• A hazardous atmosphere can develop even in extremely cold 

conditions. 
Random lessons were: 

• Subcontractors need to be under the operational control of the 
primary contractor. If the authority is split, then the issue of whose 
orders count may complicate the operation unnecessarily. 

• More is not always better. Too much equipment on site can 
compromise other issues like safety or operational space. Planners 
must factor in staging availability of both people and equipment. 

• Site conditions will dictate the best equipment for the job. The 
drum skimmers were effective because they are comparatively 
light, easily positioned by a few workers, easily cleared when 
fouled, and fairly simple to operate remotely. The Desmi, though 
capable of removing large amounts of product quickly, took more 
manpower and deployment equipment, needed sufficient storage 
capacity, and required skilled operators. 

• Barges can be a versatile response tool, providing work platforms 
for workers, temporary storage for product, protection for boom, 
and can be used as a boom to contain or deflect product. 

• Due to the possibility of dispersion and/or increased toxicity into 
the water column, responders should consider notification of 
downstream users when foam or such products are applied. 

• Responders need to be knowledgeable about the use and limita-
tions of nonmechanical recovery tools. 

• Use of chemical agents requires proper application, in prescribed 
amounts and with proper equipment. 

• If chemical agents are dictated, the OSC needs protocols that are 
easy to understand and follow. If certain equipment, such as drum 
skimmers, is necessary for successful retrieval of product, it should 
be in the protocol. 

• Field test protocols must be written to fit real-time spill conditions 
in the field. Detailed observations possible in a laboratory, gener-
ally do not fit on-site conditions. 

• Vapor hazards can exist in the vicinity of vacuum trucks. American 
Petroleum Institute's Safe Operation of Vacuum Trucks in Petro-
leum Service, September 1986 (API Pub. 2219), is an excellent 
reference for any responder that may utilize vacuum trucks. 

Oil spills are training grounds; even the most experienced responder 
can learn something new. This case was no exception. Extreme 
weather conditions permitted response actions not normally applied to 
gasoline spills; and river ice dispelled many assumptions. Lessons will 
continue to be learned well after the event and should be shared 
candidly with all members of the response community. 
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