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ABSTRACT: On January 17, 1994, an oil spill of more than 3,500 
barrels occurred on the Santa Clara River as a result of a pipeline rupture 
during the Northridge earthquake. A unified command was formed by 
ARCO, the State of California, and the U.S. Government to respond to 
this spill into the habitat of two endangered species. Logistics difficulties 
caused by the earthquake were overcome, including problems caused by 
misinformation on concurrent events. The spill occurred in a shallow, 
rapid-flowing waterway that was at serious risk for flash floods, requir-
ing use of tactics typically used in inland spills. Actions were taken based 
on the need for quick removal due to predicted rain, and unique prob-
lems encountered with the oiled vegetation. The case highlighted poten-
tial problems with older pipelines constructed using acetylene welds. 

On January 17th, 1994, the Northridge earthquake occurred in 
southern California. During the earthquake, a nonproducing, but full, 
10-in pipeline operated by ARCO-Four Corners Pipeline Company 
broke in multiple locations. Several releases occurred from the 
pipeline, with the most significant at the Newhall booster pump substa-
tion located in Valencia, California. This break caused approximately 5 
miles of pipeline, containing 27 API gravity San Joaquin blended crude 
oil, as well as oil from storage tank 310, to empty onto the ground. The 
oil flowed across the parking lot, into a storm drain, then into a 
drainage ditch to the Santa Clara River. Although the estimated 
amount of oil was constantly being revised, the last estimate from the 
California Department of Fish and Game was 4,607 barrels (193,494 gal). 

The Santa Clara River is a typical southwestern stream. It is nor-
mally extremely shallow, typically less than a foot deep, and some 50 to 
100 feet wide. The riverbed is substantially larger, upwards of 250 yards 
across, to allow for seasonal flows and floodwater runoff. During much 
of the year the only water in this reach of the river comes from the 
outfalls of two tertiary sewage treatment plants. The Santa Clara River 
continues for approximately 35 miles, emptying into the Pacific Ocean 
near Ventura, California. 

The river is significant because it is a relatively undisturbed natural 
waterway containing significant water and wetland habitat areas. It 
provides critical habitat for two endangered species: the least Bells 
vireo (a bird) and the unarmored three-spine stickleback (a fish). 

Initial response actions 

The spill was initially discovered by ARCO at 5:35 a.m. ARCO 
notified the National Response Center at 7:41 a.m. and California 
Office of Emergency Services (OES) at 7:50 a.m. ARCO immediately 
took financial responsibility for the cleanup and mobilized their spill 
response team. The first cleanup steps were construction of a contain-
ment berm across the drainage ditch to prevent additional oil from 
entering the river, and construction of two underflow dams at sites 
farther downriver. The containment berm successfully impounded 
over 1,600 barrels of spilled oil, which was recovered by vacuum trucks 
over the first two days. 

Difficulties were encountered in building the underflow dams. Due 
to the shallowness of the river, and its extended riverbed, it was hard to 
develop sufficient water depth behind the dams for them to be effec-
tive. The flow into the underflow pipes created whirlpools that would 
suck the pooled oil down with the water and carry it through. Eventu-
ally deflection booms were installed at both underflow dams. The 
reduced current and marginally increased river depth behind the dam 
then allowed the oil to be diverted into collection pockets, where it was 
recovered using vacuum trucks and drum skimmers. 

Approximately 12 miles from the point where the oil first entered 
the Santa Clara River, the surface water of the river dried up as the 
water percolated into the porous gravel riverbed. A terminus dike was 
constructed at this site on day two. This formed a pond to recover oil 
from, and prevented the further downstream migration of oil. 

The Santa Clara River surfaces again about a mile downstream, 
where it is joined by Piru Creek. A key goal throughout this response 
was preventing the oil from reaching this confluence and continuing 
downstream. With the spill occurring during the winter, there was 
concern that rain would substantially increase the flow in the river and 
cause the oil to reach the confluence. In fact this had happened on a 
similar spill in the area three years earlier, when runoff washed away all 
the containment on the river. 

Reports of the spill reached the U.S. Environmental Protection 
Agency (EPA) at approximately 12:28 p.m., but as a 150 barrel spill. It 
was not until the morning of the 18th that EPA received information on 
the true magnitude of the spill. EPA then immediately mobilized 
federal resources to the spill. 
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Initial response efforts were hampered by several earthquake-re-
lated problems. Logistics was complicated by closed roads, power 
outages, lack of available lodging (due to locals unable to stay in their 
homes), disruptions to the communications infrastructure, and the 
lack of potable water due to disruptions in the distribution systems. 
There was also competition for resources with the higher priority 
public health and safety concerns in the Los Angeles Basin. 

Interstate 5 and State Highway 126 from Ventura were both closed. 
Interstate 5 was the primary access to the region from Long Beach 
from where most of the spill response resources were mobilized. 
Highway 126 was the only road that followed the general course of the 
river from the spill site to the sea, and the primary access for re-
sponded coming inland from Santa Barbara and Ventura. Fortunately 
Highway 126 was reopened on the 18th. 

Once resources got to the area, a new set of challenges arose. Access 
to the river was extremely limited—what roads did exist were narrow 
dirt roads not built for heavy vehicles. Access roads along parts of the 
river were damaged, and at least one vehicle (ours) fell into the large 
surface cracks that developed in the roadway. The roads quickly be-
came either soft, powdery dirt or mud. Graders were used to maintain 
at least partial use. 

An example of the information problems that developed was the 
report that the two sewage treatment plants had been damaged and 
were pumping raw/partially treated sewage into the river. The public 
health concerns of working in sewage-contaminated water lingered 
until the third day when a complete status of the plants was deter-
mined. It revealed that the only malfunction was in the tertiary 
dechlorinization unit, which meant that the released water was not 
harmful to site workers—but was more toxic to aquatic organisms. 

A second issue was the concern over the structural integrity of the 
upstream water impoundment dams, particularly since there were 
continuing aftershocks, as well as rumors about the dams having been 
damaged. Failure of a dam had the potential for flooding the entire 
riverbed where the responders were working. Investigation of the issue 
determined that no structural problems existed, but substantial time 
and effort was spent resolving this and similar issues in the early stages. 

Response organization 

To manage the response, ARCO implemented the incident com-
mand system utilizing unified command. Originally the unified com-
manders were from ARCO and the California Department of Fish and 
Game (CDFG). Representatives of ARCO filled the operations, logis-
tics, and finance section chief positions with CDFG fulfilling the pri-
mary planning section chief role. On the 18th a representative of the 
U.S. Environmental Protection Agency arrived on scene and the EPA 
OSC became a member of the unified command. 

The area of operations was divided into eight geographic segments 
(Figure 1). The first area consisted of the McBean Parkway, storm 
drain, and drainage ditch. The remaining segments were along the 
Santa Clara River—from where the oil entered the water to the far-
thest downstream point affected by the oil. Designation of the river 
segments was primarily based on existing access roads and favorable 
collection sites. These sections were used during planning meetings to 
describe response actions to be conducted in the segments, and to 
establish operational control of the activities. A supervisory represen-
tative from ARCO was paired with either a CDFG or U.S. Coast 
Guard member acting as the government representative for the river 
segment. Coast Guard personnel were stationed on downstream seg-
ments with CDFG personnel responsible for upstream segments. This 
was significant as they acted and spoke for both the federal and state 
governments in a true unified command atmosphere. 

Although ICS concepts were utilized, a true National Interagency 
Incident Management System (NIIMS) style ICS, as used by many 
major oil companies and the fire fighting community, was not. Specifi-
cally ICS protocols such as check-in procedures, incident action plan 
format, operations section division/branch terminology and structure, 
and information flow paths were not used. ARCO developed a classic 
ICS organization for internal operations, but this did not branch out to 
include government representatives (who conducted most of the plan-
ning efforts), nor, apparently, contractors. 

Many ICS functions occurred even without the strict format. An 
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Figure 1. Chart of the geographic segments utilized for planning purposes on the Santa Clara River case 
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operational period was established, consisting of 24 hours beginning at 
7 o'clock each morning. A daily joint planning meeting was held to 
establish what operations were to be conducted the following day. 
After the planning meeting a written action plan was developed for 
approval by the unified command. Lastly at about 5:30 each evening an 
operations meeting was held to make assignments for the following 
operational period. A 24-hour operational period was chosen for this 
response, due to the limited night operations. These were primarily at 
the established oil collection points, and were driven by concerns such 
as overwhelming and breaking debris fences. 

One of the problems with development of the operational plan is that 
the organization became too rigid. Often the situation in a given 
segment would change from that at the time of the planning meeting. 
However the organization was not empowered to shift resources to 
meet these changing needs, and the need would be referred to the next 
planning meeting. An example of this was the cutting of vegetation in 
one segment overwhelming the collection point in the next segment, 
yet not being able to shift resources from cutting to collecting. 

Planning issues 

Five factors primarily affected this response. 
The first was that although the oil was momentarily contained, the 

threat of rain washing out the containment and impacting additional 
areas mandated urgent action to recover the free-floating oil. This 
potential for the oil to impact the coastal zone was the primary U.S. 
Coast Guard (USCG) concern. To provide the unified command with 
additional scientific support to evaluate the effects of local mιtι-
orologie and hydrologie conditions on cleanup operations, the EPA 
OSC brought the NOAA scientific support coordinator (SSC) to the 
site. The SSC provided daily weather forecasts, river volume and flow 
information, and planning and other support functions such as spill 
mapping. 

The second was that flow rate and water level in the river varied 
throughout the day due to the discharge rates of the water treatment 
plants being linked to water usage. High levels would occur at the 
upper end of the river early in the morning and in the early evening, 
while at the terminus dike high water levels occurred in late afternoon 
and late at night as the surges moved downriver. 

The third was related to the second: because the spill originally 
occurred during a high flow period, much of the oil was stranded in the 
vegetation along the riverbank. The water level at the time of the spill 
was in fact abnormally high due to the addition of runoff from broken 
waterlines. We would find that the native watercress vegetation proved 
to have a remarkable capability to impound free-flowing oil on the 
water's surface. 

Limited access to the river was the fourth issue, particularly along 
the upper reaches. Large scale altering of the riverbank to create 
additional access points was discouraged due to the sensitive habitat 
involved. This, in fact, was a serious point of contention between the 
federal and state resource trustees. The U.S. Fish and Wildlife Service 
(USFWS) was adamantly opposed to use of heavy machinery through-
out the response, while the CDFG personnel were far more receptive 
to use of heavy machinery. 

Which leads to the fifth issue. Due to the presence of endangered 
species, the resource trustees, particularly the USFWS, were far more 
active and involved in the removal activities than normal. Although 
well intentioned, their desire to protect all of this crucial habitat, 
combined with limited operational experience in removal activities, 
often interfered with effective removal strategies—and in the author's 
opinion was counterproductive to their organizational goals. 

Recovery activities 

The earthquake occurred on Monday and by Wednesday the oil-
impacted area was geographically fixed. However rain was predicted 
for Friday or Saturday so there was pressure to recover the free oil as 
rapidly as possible. A large amount of free oil was known to exist 
because the daily water flow surge, coupled with warmer afternoon 
weather, would cause the release of a substantial amount of oil from the 

vegetation back into the river flow. This oil would then be redeposited 
further downstream. 

As an additional measure to prevent the loss of oil downstream, a 
second terminus dike was established below the first dike. This proved 
to be a sound decision when on the 24th a rainstorm caused the first 
dike to fail. 

In an attempt to collect the free-floating oil, a fourth oil recovery site 
was placed along the river at the Las Brisas bridge crossing, in segment 
7. A series of deflection booms were installed to channel the oil into a 
collection pool that was dug into the side of the river channel. Due to 
the swift current, booms had to be set at a substantial angle to the 
stream flow. At first, 18-inch harbor boom was used, as it was the 
smallest boom available. This boom failed to be effective because the 
skirt would obstruct most of the river flow. The water would scour a 
channel under the boom in select locations, and the current would then 
become so swift in that area that the boom could not prevent entrain-
ment. Sorbent boom proved to be more effective in this application. 

The primary difficulty with sorbent boom was keeping sufficient 
tension on the boom to prevent it from bowing and creating a U where 
entrainment would occur. This was partially overcome through the use 
of numerous anchoring stakes placed into the river bottom along the 
length of the boom. 

A unique set of problems developed in what was referred to as the 
landslide area of segment 5. A large part of the channel had become 
blocked by a landslide during an aftershock. The water in this area 
became substantially deeper than elsewhere (8 to 10 feet), and the 
swift flow made it dangerous. Much of the oil-impacted area was 
accessible only from the water or by crossing the area in the path of 
another landslide. With continuing aftershocks, this was not consid-
ered a safe alternative. Eventually much of this oil was cleaned up from 
johnboats after appropriate safety slings and a high-line were rigged. 

Resource trustees were involved throughout this portion of the 
response, marking particularly sensitive habitat that were not to be 
entered by cleanup workers and areas where protective measures were 
to be taken to prevent intrusion by the oil. Besides protective booming, 
sandbagging was used in many locations quite effectively. Two particu-
lar applications were using them as a protective berm and to create 
overflow dams for some of the smaller feeder streams entering the river 
from the canyons. 

The large amounts of vegetation along the river created another 
problem. Unlike many spills, aerial observation was not a viable 
method of surveying the situation with most of the spilled oil pocketed 
in pools under the tree canopy, or tied up in the vegetation along the 
bank. Survey teams had to walk the entire river, and the backwaters, to 
find the affected areas. The oiled vegetation also became one of the 
primary problems to be addressed. 

Vegetation removal 

Once it was determined that most of the remaining oil was im-
pounded by the vegetation lining the riverbanks, discussions ensued as 
to the best possible method for removing the oil and affected vegetation. 

A major issue of contention was the use of mechanized equipment 
along the river. Again the USFWS vehemently opposed the use of 
mechanical equipment, fearing it would cause more damage than hand 
crews, or possibly the oil itself. Another major problem with mechani-
cal equipment was the limited access. Discussions often centered over 
how far equipment would be allowed to travel in the flowing stream-
bed, and what effect this travel would have on the sticklebacks. The 
extensive amounts of severely oiled vegetation involved, and the desire 
for expeditious removal before it rained, were the primary arguments 
in favor of employing mechanized methods. 

In the upper reaches from segments 2 through 5 it was decided to not 
allow use of heavy machinery. This was based on the less extensive 
areas involved and the feeling that the habitat was more sensitive and 
varied. 

Attempts to use hand crews in the area immediately adjacent to 
where the oil first entered the river were not successful. This was 
primarily an area of cattails, and the large amount of dead debris on the 
ground, thickness of vegetation, and the buried oil due to the sediment 
load in the stream proved to be too much for manual labor. Bulldozers 
and graders were brought in to remove the oily vegetation and soil. 
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Downstream below the Las Brisas bridge, in segment 8, the riverbed 
spread to several hundred yards wide. Due to the expansive area 
affected and that it was below the prime habitat for the stickleback, it 
was determined that mechanical means were most practical for re-
moval. The fact that much of this vegetation was washed away by the 
winter storms every year also entered into this decision. 

The lower sections above Las Brisas were cleaned by hand crews. 
The area primarily consisted of a watercress-type vegetation, which 
was standing in the water and had trapped black oil floating on the 
water's surface within its beds. The watercress was easily cut using a 
flat-bladed shovel, and cutting the vegetation freed large amounts of 
oil. In consultation with the resource trustees, guidelines were devel-
oped for removal of the material from the riverbed (Appendix A). The 
guidelines called for cutting watercress only, cutting directly below the 
water line, and using a flushing action with pumps to move the oil back 
into the flowing stream of the river. 

A major question was the logistics of dealing with the cut vegetation 
and free oil. Two primary alternatives were discussed. The first was to 
boom an affected bed, cut the vegetation, bag the debris at the cutting 
point and to use sorbents or some other method to recover the free-
floating oil. The second was to push the cut vegetation and free oil back 
into the stream for collection further downstream at a point that was 
logistically practical. It was decided to attempt the second alternative 
due to the time constraints of impending weather and the logistics 
difficulties in removing the bagged debris. Use of hand crews for 
manual vegetation removal required a dramatic increase in the number 
of workers involved in the response. To accomplish this task, crews 
from numerous contractors and from the California Conservation 
Corps were brought in. The ARCO logistics staff did a superb job in 
locating and transporting hundreds of cleanup workers overnight, with 
no more than a few hours notice. This was a noteworthy achievement in 
light of the other events that were happening in the region at the time. 
At the peak of the response, ARCO had close to 500 people involved. 

Decisions on the methods to be used in removing the vegetation 
from the various segments were made on scene, by a joint work group 
of resource trustees, unified command representatives, and contrac-
tors who would be called on to conduct the work. The ability of all 
involved to meet in the affected areas and work through to consensus 
on tactics was an important aspect that should be stressed. Resolution 
of problems was allowed to occur at the working level by people 
directly tasked; and this was one of the true success stories of the 
response. 

To remove the vegetation from the river, a debris fence was installed 
at the Las Brisas collection site. The debris collection site was estab-
lished using chicken wire and 48-in fence posts. Eventually over 30 
people were involved in keeping the fence clear and moving the vegeta-
tion to a collection point on the side of the stream. A side benefit was 
that the watercress acted as a good sorbent, visually apparent in that it 
was green when put into the stream, but black with oil when removed. 
Difficulties were encountered with the debris fence as the soft river 
bottom combined with the high flow rate kept washing out the stakes 
and pushing the fence over. Additionally, the force of the water pushed 
a large amount of the vegetation through the chicken wire and down-
stream past the collection point. A stiffer material such as chain link 
was not used because the large openings would have allowed even more 
of the vegetation to escape the collection point. 

This method of dealing with the removed vegetation on balance was 
not a success. Much of the debris stranded prior to the collection point 
and had to be moved again; and a large amount escaped the collection 
point to be collected downstream later. Given the logistical problems 
of removing the oiled vegetation from the streambed and the time 
constraints involved, it appeared to be a sound decision at the time; 
and it is an open question as to how much would have been collected 
within the time allotted had other methods been used. Attempts were 
made to bag the debris and float them downstream, but they all 
snagged, developed holes, and sank before reaching the collection 
point. 

Cleanup of the oiled vegetation continued for several days as the 
predicted rain failed to materialize. Finally on the night of Monday the 
24th approximately V2 inch of rain did fall, suspending site operations. 
The increased river flow washed out the containment that had been 
installed along the river, and even breached the first terminus dike. It 
also washed most of the remaining free oil out of the upper reaches of 
the river into the lower segments. Cleanup operations were suspended 
on the 25th due to the water level and the fact that all access points were 

impassible. With over 450 people involved in the spill directly, ARCO 
had developed a well-thought-out contingency plan in case of rain; and 
this plan worked extremely well when implemented. It was an impor-
tant part of the planning operation for this event, and inclement 
weather contingencies should almost certainly be considered in every 
major response. 

In the aftermath, the 26th was used to reestablish the collection and 
containment sites that had been washed out. A large amount of oil was 
now pooled at the terminus dike and recovery of this oil began. 

Cleanup operations removing the oiled vegetation continued for 
several weeks after this, but most of the free oil was recovered imme-
diately after the rains of the 24th. Buried oil was discovered in several 
locations afterwards and more substantial removals were necessitated, 
particularly in the lower reaches of the affected area. One successful 
method for dealing with the buried oil was dewatering sections of the 
river and mechanically disking the soil. This was followed by water 
flushing, which moved the free oil downstream to excelsior collection 
dams. 

However, the cleanup operations reached a steady-state status and 
were uneventful after this point. The final remaining issue was estab-
lishing the standards of "how clean is clean." The criteria established 
for this are provided as Appendix B. 

Cause of the spill 

The discharge to the Santa Clara River was directly caused by the 
Northridge earthquake. The preliminary investigation into the spill by 
the California Office of Pipeline Safety indicated that a contributing 
cause was acetylene weld failure at all rupture locations. There were 
indications that there may have been failure of the girth weld and lack 
of penetration at the locations. California has begun a statewide survey 
of acetylene welded pipes as a result of this investigation, and the data 
from the survey will be used to evaluate the magnitude of the problem. 
This may be a nationwide problem since many of the petroleum and 
chemical pipelines in this country were built in the 1920s and 1930s 
when this type of weldment was used. 

Natural resource issues 

In addition to removal activities, a Natural Resource Damage As-
sessment (NRDA) was conducted jointly by USFWS and CDFG. 
ARCO contracted with the International Bird Rescue Center to cap-
ture, clean, rehabilitate, and release injured birds. Additionally, 
CDFG biologists and rescue workers retrieved injured and dead birds 
and fish. The last report on wildlife losses listed 4 mammals, 10 
amphibians/reptiles, 59 birds, and 650 fish (including only 3 stick-
lebacks—90 percent of the dead fish were arroyo chubb). 

The sticklebacks were at greater risk during this spill than the vireo, 
because the sticklebacks used the watercress as habitat; the dense 
vegetation offered protection from predators. Watercress removal 
guidelines attempted to take this into account. 

The resource trustees were highly active in marking sensitive habitat 
within the spill response area, using brightly colored cloth and plastic 
marker tape. They did not provide sufficient information to the re-
mainder of the response organization as to what their various markings 
meant, and consequently frequent improper activities did occur. De-
velopment of specialized tapes similar to the yellow, Police Line—Do 
Not Cross tape we are all familiar with, or development of a common 
standard with published guidelines on what the various markings mean 
would enable other responders to comply with the resource trustees 
recommendations. 

Items of interest 

Communications on scene continued to be a problem, particularly 
given the limited geographic area of the spill. Typically, in my experi-
ence, the cellular phone nets were overwhelmed and cellular usage was 
sometimes unavailable. Although a far more cooperative and inte-
grated response occurred than at many in the past, this did not extend 
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to communications equipment. Consequently all radio communication 
was stovepiped within separate organizations, and it was difficult for 
contractor, ARCO, and government personnel in the same segment to 
communicate. This proved to be disorienting, and information was 
slow to reach areas where it was needed. A communications plan was 
needed and should have been developed. 

Communications from the site to off-site was also a problem. ARCO 
discovered the spill at 5:35 a.m. At 5:00 p.m. the information available 
to the EPA was that the spill was approximately 150 barrels; and it was 
not until 9:30 a.m. on the 18th that EPA was made aware of the actual 
magnitude of the spill. This delay resulted in a slow response time. 
Federal assistance would have been much more valuable in the earlier 
stages of the response. The first few hours are critical, and additional 
trained people on site could have eliminated many of the ineffective 
containment operations that were attempted during the start of the 
response. 

Public affairs activities were substantially reduced during this re-
sponse. Most of the media was focused on the earthquake and the 
effects in Los Angeles. Additionally most of this response occurred on 
private property and the owners did not allow access by the media to 
the spill site. 

Helicopter reconnaissance missions were complicated by low flying 
media and sight-seeing aircraft flying over the river, including mo-
torized hang gliders. The USFWS had a near collision with a private 
aircraft and FAA air traffic restrictions did not alleviate this problem 
due to difficulties of enforcement. This has been a recurring problem at 
other spills and efforts to coordinate enforcement actions with the 
FAA should be investigated. 

Aftershocks were extremely common throughout this response. Not 
that any direct effects were observed, but they raised the tension level 
and were always in the back of everyone's mind. At least in the back of 
the minds of three people I knew. 

Conclusions 

ARCO provided all contractor labor and equipment for the cleanup. 
Their incident commander performed well under difficult circum-
stances. ARCO was very responsive and fully cooperated with the 
regulatory agencies, providing the proverbial blank check. ARCO 
Four Corners personnel generally lacked the expertise needed to su-
pervise large inland oil spill response actions involving hundreds of 
responders; and cleanup contractors rarely seemed to make recom-
mendations on response strategies. As a consequence CDFG took a 
very active role and directed cleanup contractors in the field. CDFG 
formed a credible management for the response and the EPA/federal 
responders were smoothly integrated into the response. 

Most of the response equipment used was primarily intended for the 
open ocean and harbors. Boom was invariably too large for the in-
tended application. In most cases it was all we had, so we used it 
anyway; however, often it was in fact useless and efforts should not 
have been expended on its use. The wrong boom is the same as no 
boom—be it too large for a shallow stream or too small for the open 
water. 

Overall, relations among the government agencies were outstand-
ing. Much of that was due to the fact that many of those involved had 
worked together the month before on the McGrath Lake spill, where 
the Santa Clara River entered the Pacific Ocean. There were instances 
when coordination and communication broke down, particularly after 
a few days, when fatigue had become a factor. The greatest area of 
friction was the degree of adherence to the plan. Federal responders 
were quick to want to amend the daily plan; while state responders felt 
that changes needed to be addressed by the unified command. The 
authors recognize that the logistical implications of plan changes need 
to be resolved, as well as the operational ones; but flexibility must be 
built into a response where conditions are still changing, as during the 
portion of the response that included federal involvement. This re-
sponse demonstrated the importance of everyone being involved in 
drills and exercises to develop their skills, not just the upper echelon in 
command post-type exercises. The residue of trust and respect for the 
other responders was crucial in motivating all concerned to work out 
problems rather than cause confrontations. 

The USFWS has a role to play in removal operations, NRDA, and 
resource restoration phases of a response; however, for the most part, 

they are not trained in nor do they have operational expertise in 
removal operations. Although the NCP is clear on their NRDA re-
sponsibilities, their removal responsibilities are vague. During this 
response, coordination between the USFWS and other federal agen-
cies was often ineffective and caused strained working relationships. 
EPA region IX OSCs have been conducting planning meetings with the 
USFWS to improve coordination between the EPA OSC and the 
USFWS personnel during a response. Greater participation by 
USFWS in drills and exercises might have alleviated this conflict. 

Appendix A 

Guidelines Used in Removing Oiled Vegetation 
from the Santa Clara River 

Workers will cut the watercress that is heavily oiled utilizing shovels. 
Workers are not to attempt to cut watercress that is above the level of 
water (rooted in dry sediment). Workers to avoid uprooting remaining 
vegetation and roots. 

Workers to place sorbent pads and boom in open pools of oil to 
prevent contamination of unoiled areas. 

Workers will begin at the easternmost section of oiled vegetation and 
proceed westward. 

Collection points are to be located as frequently as practicable and 
optimally no farther than V2 mile apart. Collection points will utilize 
fence material to catch the vegetation. Workers are to then herd the 
vegetation toward the shore where mechanical recovery may take 
place. It is not intended that these collection points be oil recovery sites. 

Three-inch water pumps are to be rigged using water from the river 
to power low pressure hoses that will be used to flush oil away from 
shore and away from the areas around dry vegetation. 

Once it is determined that an area is clean, workers will walk each 
section of the river to pick up any loose oiled vegetation that was not 
collected. 

If access to remote collection sites requires operators of heavy 
equipment to utilize the streambed, they must receive permission from 
the site supervisor. 

Cut vegetation from standing or flowing water may be floated down 
the river to collection sites. Otherwise, the cut vegetation must be 
bagged and removed from the site. 

Appendix B 

Standards Established for Determination 
of Cleanup Endpoint 

Guidelines for Determining 
How Clean is Clean 

The following guidelines will be used to determine when individual 
segments (1-8) will be considered for sign-off. Segments will be signed 
off sequentially to insure that no recontamination of downstream 
segments will be possible. Once a segment has met the listed criteria, a 
team of three people will visit the site for inspection and potential sign-
off. The team will consist of one representative from ARCO/Four 
Corners, one representative from California Department of Fish and 
Game, and one federal representative which will be from the U.S. Fish 
and Wildlife Service. The three entities being represented should 
choose two people to be team members to allow for multiple teams 
and/or allow for flexibility in scheduling site visits. Team members 
should be designated in advance and every effort should be made to 
keep these representatives consistent throughout the sign-off pro-
cedure. All representatives must have signature authority from their 
respective agencies to participate in this process. 

All segments must meet the following criteria: 
1) There shall be no free oil remaining either on the river or in the 

sediment. 
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2) There shall be no oiled debris remaining on the shore or trapped 
amongst the vegetation. 

3) Only a dry oil stain may be left behind. No wet oil is to be left on 
shoreline or vegetation. Wet oil must be removed from the shoreline 
and any impacted vegetation must similarly be removed. 

4) Trenches must be dug to insure that there is no buried oil in the 
sediment. (If buried oil is discovered then ARCO/Four Corners must 
submit an action plan detailing the removal and/or remediation). 

When ARCO/Four Corners believes a segment meets these criteria, 
then a walk-through by the cleanup assessment can be scheduled. The 
decision by the team that the segment is clean must be unanimous. 

Otherwise, the team will issue specific, additional cleanup recommen-
dations for those areas that do not meet these criteria. 

Author 

Cdr. Thomas Leveille is a 1977 graduate of the U.S. Coast Guard 
Academy, with a masters degree in chemical engineering from the 
University of Michigan. He has been working in the Coast Guard 
marine safety field since 1981 and is the executive officer of the Coast 
Guard Pacific Strike Team. 

D
ow

nloaded from
 http://m

eridian.allenpress.com
/iosc/article-pdf/1995/1/489/1748705/2169-3358-1995-1-489.pdf by guest on 23 M

ay 2023


