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Key Response QuestionsKey Response Questions
�� How can we maximize effectiveness of oilHow can we maximize effectiveness of oil 

removal operations for specific types of spillremoval operations for specific types of spill 
situations in inland areas?situations in inland areas?

�� How might the outcomes have been differentHow might the outcomes have been different 
with a variation on the response employed?with a variation on the response employed?

�� What is the optimal response strategy for aWhat is the optimal response strategy for a 
particular location and situation?particular location and situation?

�� How can we better train responders to thinkHow can we better train responders to think 
strategically to minimize spill impacts whenstrategically to minimize spill impacts when 
there are fewer real spills?there are fewer real spills? 



Simulating of variations of response 
strategies using trajectory, fates, and 

effects modeling software 

One approach:One approach:



SIMAPSIMAP

�� ASA developed Natural Resource DamageASA developed Natural Resource Damage 
Assessment Models for CERCLA and OPAAssessment Models for CERCLA and OPA 
NRDA Regulations (1984NRDA Regulations (1984--1996)1996)

�� ASA has continued development as SIMAPASA has continued development as SIMAP 
(Spill Impact Model Application Package)(Spill Impact Model Application Package)



SIMAPSIMAP
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Scenario SpecificationsScenario Specifications 

�� Date, time, durationDate, time, duration
�� LocationLocation
�� Fuel/oil type and characteristicsFuel/oil type and characteristics
�� AmountAmount
�� Environmental conditionsEnvironmental conditions

�� WindsWinds
�� CurrentsCurrents
�� TemperatureTemperature
�� SalinitySalinity

�� Geographical dataGeographical data
�� Shoreline and habitat typeShoreline and habitat type
�� DepthDepth

User-specified or based on actual historic spill 



Processes Modeled by SIMAP for Crude and Fuel Oils 
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7 April 2000 PEPCO pipeline spill 
of 138,600 gallons 

of combination of No. 2 and No. 6 fuels 
into Swanson Creek 

at Chalk Point, Maryland 

Case Study 



�� Caused extensive impacts to wetlands afterCaused extensive impacts to wetlands after 
failures to follow through on directives set forthfailures to follow through on directives set forth 
by the FOSCby the FOSC

�� Involved the deployment of defective, poorlyInvolved the deployment of defective, poorly--
maintained boom that brokemaintained boom that broke

�� Arrival of a storm on the second day after theArrival of a storm on the second day after the 
spill created challenges for responders.spill created challenges for responders.

Why this spill is instructive: 













Impacts to Sensitive Wetlands 



Impacts to PropertyImpacts to Property
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Response: Swanson Creek BoomingResponse: Swanson Creek Booming
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Scenarios ModeledScenarios Modeled
�� Actual Swanson Creek response (boomsActual Swanson Creek response (booms 

breaking) plusbreaking) plus PatuxentPatuxent River booming as perRiver booming as per 
actual responseactual response

�� Actual Swanson Creek response (booms in goodActual Swanson Creek response (booms in good 
condition, properly anchored) pluscondition, properly anchored) plus PatuxentPatuxent
River booming as per actual responseRiver booming as per actual response

�� Actual Swanson Creek response (boomsActual Swanson Creek response (booms 
breaking) with additional booms deployed asbreaking) with additional booms deployed as 
ordered by FOSC plusordered by FOSC plus PatuxentPatuxent River boomingRiver booming 
as per actual responseas per actual response

�� No response (no booms or removal)No response (no booms or removal)



�� Actual response (“ACTUAL”)Actual response (“ACTUAL”)

�� Actual response with good booming (“AActual response with good booming (“A--GOOD”)GOOD”)

�� Actual response plus FOSC booming (“FOSC”)Actual response plus FOSC booming (“FOSC”)

�� No response (“NO RESP”)No response (“NO RESP”)



No ResponseNo Response



No Response Shoreline ImpactNo Response Shoreline Impact



Actual ResponseActual Response



Actual Response Shoreline OilingActual Response Shoreline Oiling



AA--Good ResponseGood Response



AA--Good Response Shoreline ImpactGood Response Shoreline Impact



FOSC ResponseFOSC Response



FOSC Response Shoreline ImpactFOSC Response Shoreline Impact



Zones of ImpactZones of Impact



Shoreline Impact (mShoreline Impact (m22))

4,9464,94634034036364,5704,5705,3395,33910,28510,285FOSCFOSC

2,9692,969152152992,8082,8086,5736,5739,5439,543
AA-

GOODGOOD

11,25011,2504,1854,1851,1181,1185,9475,9475,0265,02616,27716,277ACTUALACTUAL

18,11018,1106,8776,8775,1785,1786,0556,0554,9194,91923,02923,029
NONO 

RESPRESP

OutsideOutside 
SwansonSwanson 

CreekCreek
Zone 4Zone 4Zone 3Zone 3Zone 2Zone 2Zone 1Zone 1TotalTotalScenarioScenario



73% 73%95% 95%99% 99%25% 25%--9% 9%55% 55%FOSC FOSC

84% 84%98% 98%100% 100%54% 54%--34% 34%59% 59%AA--GOOD GOOD

38% 38%39% 39%78% 78%2% 2%--2% 2%29% 29%ACTUAL ACTUAL

Outside Outside 
Swanson Swanson 

Creek Creek
Zone 4 Zone 4Zone 3 Zone 3Zone 2 Zone 2Zone 1 Zone 1Total TotalScenario Scenario

�Use of good-condition boom with good installation reduces 
shoreline oiling outside Swanson Creek by 84% and keeps 
nearly 100% of oil out of Zones 3 and 4 compared with no 
response. 

�Following FOSC directives after failed booming keeps 73% 
of oil from leaving Swanson Creek. 

Reductions in Shoreline ImpactReductions in Shoreline Impact
Compared with No ResponseCompared with No Response



56% 56%92% 92%99% 99%23% 23%--6% 6%37% 37%FOSC FOSC

74% 74%96% 96%100% 100%53% 53%--31% 31%41% 41%AA--GOOD GOOD

Outside Outside 
Swanson Swanson 

Creek Creek
Zone 4 Zone 4Zone 3 Zone 3Zone 2 Zone 2Zone 1 Zone 1Total TotalScenario Scenario

�Use of good-condition boom with good installation reduces 
shoreline oiling outside Swanson Creek by 74% and keeps 
nearly 100% of oil out of Zones 3 and 4 compared with actual 
response; reduces overall shoreline area impacted by 41% 

�Following FOSC directives after failed booming keeps 56% 
more oil from leaving Swanson Creek than actual response, 
and reduces shoreline area oiled by 37%. 

Reductions in Shoreline ImpactReductions in Shoreline Impact
Compared with Actual ResponseCompared with Actual Response



Reduction in Shoreline OilingReduction in Shoreline Oiling

�� Lower response costsLower response costs

�� Less shoreline response requiredLess shoreline response required

�� Less impact on sensitive wetlands by oil andLess impact on sensitive wetlands by oil and 
by response operationsby response operations

�� Fewer wildlife impactsFewer wildlife impacts 



Evaluating Response Strategies With ModelingEvaluating Response Strategies With Modeling

�� After a spill to derive “lessons learned”After a spill to derive “lessons learned”

�� Training of spill responders and strategistsTraining of spill responders and strategists

�� Contingency planningContingency planning


