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1.6-1
 TECHNICAL
 FIELD GUIDANCE
 CORRECTIVE ACTION
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NOTES
 1.6-2
 Introduction - Corrective Action
 # Each spill incident is unique in terms of (a) the type and volume of the substancesreleased, (b) the complexity of the spill site, and (c) the resources (e.g., equipment,labor, and working space) available to respond to the incident. A constant reevaluationof your choice of corrective action measures is necessary throughout the entire courseof a clean-up effort.
 # This section of the manual provides guidance to help you choose which correctiveaction measures could be employed at a spill site. This guidance, which addresses boththe shorter-and longer-term remedial measures for spill cleanup, consists of a generalstrategy to guide you in selecting an appropriate technology, including problem-specificdiscussions covering the technology options and their uses and limitations. A separatesubsection is devoted to corrective action technology pertaining to the following typesof spills and affected media:
 -- Free Product in Structures, Sewers, and Underground Utility Lines (Subsection6.2);
 -- Vapors in Structures, Sewers, and Underground Utility Lines (Subsection 6.3);
 -- Free Product on Soil Surface (Subsection 6.4);
 -- Free Product on Water Surface (Subsection 6.5);
 -- Soil Remediation (Subsection 6.6);
 -- Ground-Water Remediation (Subsection 6.7); and
 -- Alternative Water Supplies (Subsection 6.8).
 # You will not find in this section explicit, cookbook-like procedures and rules to applythat will, essentially, make the technology selection decision for you. You will find,however, discussions of the factors to consider when you (with the assistance of yourRSE and, as necessary, BSPR Central Office staff) select the corrective action measuresdeemed most appropriate based on your professional judgment and experience.
 # In this section we also discuss exposure and risk assessments in the context of spillclean-up decisions. Spill responders do perform exposure assessments and also makerisk evaluations but do not conduct quantitative risk assessments per se. Thesedistinctions are discussed in Subsection 6.1.
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 Introduction - Corrective Action(continued)
 # The overriding priority for corrective action technology selection is ensuring that humanhealth and the environment are adequately protected and that environmental damage ismitigated. This goal is achieved, in part, by ensuring that the technologies selected andtheir operation comply with applicable federal, state, and local requirements, includingthose for the handling of spill residuals and debris.
 # The corrective action technologies currently available for spill management andcleanups are summarized in Part 3, Section 1, of this manual. In that section, thesetechnologies are discussed in terms of their capabilities, relative cost, design andinstallation standards, and operation and maintenance requirements. We recommendthat you review that section to gain a basic understanding of each spill-relatedtechnology.
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 1.6 Corrective Action
 The type and volume of the substances released, the complexity of the spill site, the impacts ofthe spill, and the resources (e.g., equipment, labor, and working space) available to respondto the incident makes each spill incident unique. It's not surprising, therefore, that sometimesa best technology choice among the available corrective action options is not clear.Consequently, it is often necessary to reevaluate the choice of corrective action measures takenthroughout the course of a clean-up effort to ensure adequate protection of human health and theenvironment and mitigation of environmental damage.
 This section of the manual provides guidance on how to structure the process by which you willselect the corrective action technologies to employ at a given spill site. You will not findcookbook procedures that will automatically lead you to definitive choices. Rather, we discussthose issues you should consider to make a logical and reasonable technology choice and toevaluate the appropriateness of the technology choice made by your contractor or an RP.Ultimately, you must rely on your professional experience and judgment to make the finalchoices.
 Subsections 6.1 through 6.8 provide additional general and problem-specific guidance oncorrective action decision-making. In Subsection 6.1, we discuss the spill responder's role inconducting exposure and risk assessments. These terms can mean different things to differentpeople. By "exposure assessment," we refer to the process of establishing the contaminantconcentrations at the source of the spill, the routes by which individuals may be exposed to thecontamination, and the contaminant concentrations to which individuals are being exposed.This assessment is basically what a site investigation is all about (along with establishingresponsibility for the spill, if possible) and is one of the main responsibilities of a spillresponder.
 Spill responders also evaluate the risks posed by a spill, to a degree, but they do not conducta "quantitative risk assessment" as we define that term. The purpose of a risk assessment is toestablish quantitatively the health risk posed to an individual by exposure to a certain level ofcontamination over a specified (and usually prolonged) period of time. Quantitative riskassessments are usually made in the process of setting health-based quality standards. As such,these assessments are conducted by the health department or other agencies (like the USEPA)and not by spill responders. For a complete discussion of the difference between exposure andrisk assessments, see Subsection 6.1.
 The guidance presented in Subsections 6.2 through 6.8 covers technology options, includingtheir uses and limitations, as these pertain to the following types of spills:
 # Free Product in Structures, Sewers, and Underground Utility Lines;
 # Vapors in Structures, Sewers, and Underground Utility Lines;
 # Free Product on Soil Surface;
 # Free Product on Water Surface;
 # Soil Remediation;
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 # Ground-Water Remediation; and
 # Alternative Water Supplies.
 Each subsection also describes proper response/clean-up procedures, specifically highlightingspill responder responsibilities, as well as applicable BSPR policies.
 The corrective action technologies currently available for spill management and cleanup aresummarized in Part 3, Section 1, of this manual. In that section, we review these technologiesin terms of their capabilities, relative cost, design and installation standards, and operation andmaintenance requirements. We recommend that you review this section to gain a basicunderstanding of each spill management and clean-up technology.
 Selection of Corrective Action Technologies
 As a general rule, you should select commercially proven technologies that are readilyaccessible through the contractors we hire for spill cleanup (of course, this still leavesmany options to choose from). Pay attention to regulatory limitations -- such as airregulations limiting volatile emissions -- that can preclude the use of certaintechnologies. You may draw upon the expertise of your spill clean-up contractorsconcerning the performance and efficiency of different corrective action technologies,but you must be the final judge of which technology to use.
 Exhibit 1.6-1 summaries those factors and issues to consider in evaluating thealternative corrective action technologies. For each area or issue, we have provideda series of questions to help structure your evaluation. Remember that ensuringadequate protection of human health and the environment is your first priority inchoosing a corrective action technology. Achieving this goal extends to ensuring thatthe technology operates properly once it is implemented and that it complies with allrelevant federal, state, and local requirements or standards.
 If a significant immediate hazard exists, it might be appropriate to select technologiesthat provide quick results even though they may be more expensive. Alternatively,choosing a more cost-effective alternative, provided that the use of that alternativewould not substantially increase long-term risk, may be appropriate for clean-upsituations that do not pose significant imminent hazards that must be remedied quickly.For example, venting of soils contaminated with gasoline may be too slow a process toadequately protect human health, or the secondary impact from the released vapors maybe unacceptable. Excavating this soil might, therefore, be the better alternative, eventhough excavation is potentially more costly.
 To illustrate how you can go about structuring a logical assessment of your alternativetechnology choices, we discuss below the factors you need to consider to evaluate theimplementability, long-term effectiveness, and cost-effectiveness of each alternativetechnology option.
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 Exhibit 1.6-1Considerations for Selecting Corrective Action Technologies
 Criteria Factors to Consider Questions to Ask Yourself
 The Option MustAdequately ProtectHuman Health and theEnvironment
 # Properties of spilledsubstances
 # Size of spill
 # Potential risks
 – What is the spilled substance?– What is the degree of mobility of the spill?– How toxic or explosive is the spill?– How volatile and/or soluble are its constituents?
 –To what extent have the spilled substances ontaminatedthe indoor or outdoor air, soil, ground water, orstructures?
 –What are the immediate risks posed by the spill?–What are the long term risks posed by the spill?
 The Option Must ReduceMobility, Volume andToxicity
 # Degree of expectedreduction in mobility,volume, and toxicity
 # Type and quantity ofresiduals remainingafter treatment
 # Treatment process used
 –To what extent will the option reduce the total mass,mobility, or volume of the contamination.–What portion of the spilled substance will be treatedand destroyed by the option?
 –What residuals will remain?–What are their quantity and properties–What risks do treatment residuals pose?
 –Does the treatment process address the principalthreat?
 The Option Must BeFeasible to Implement
 # Physical feasibility
 # Technical feasibility
 # Administrativefeasibility
 –Are there building code restrictions?–Can the equipment fit into the space provided?–What are the difficulties and uncertainties associatedwith construction?–Are there site access problems?–How easy is it to modify the technology, if necessary?
 –What is the reliability of the technology? –What are the technology’s limitations?–What are the monitoring considerations–What is the availability of treatment, storage capacity,and disposal services?–What is the availability of necessary equipment andspecialists?–What are the power requirements?–Are there noise level concerns?
 –What is involved in coordinating the corrective actionwith other agencies?–Can permits for off-site activities be obtained ifrequired?–Are there multiple property owners who must agree?
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 Exhibit 1.6-1Considerations for Selecting Corrective Action Technologies
 (continued)
 Criteria Factors to Consider Questions to Ask Yourself The Option MustAchieve Long-termEffectiveness
 # Adequacy andreliability of controls
 –What are the difficulties and uncertainties associatedwith long-term operation and management?–Can the technology employed effectively remove thecontamination?–What is required for long-term management andmonitoring?–What is the potential that technical components willneed to be replaced?–What are the threats or risks should the initial remedyfail and another option must be substituted?
 The Option MustComply with Federal andState Standards andRequirements
 # Location-specificrequirements
 # Treatment limits
 # Technology standards
 –Can the technology be approved for use at the spillsite?
 –Can the technology employed sufficiently treatcontaminated materials to achieve specific limitsrequired by Federal or State environmental laws?
 –Does the technology employed meet minimumstandards specified by the implementing agency?
 The Option to the ExtentPossible, is Accepted bythe Community
 # Public Comments –What are the public’s concerns and comments aboutthe corrective action?–Does the technology reflect features supported by thecommunity?
 The Option Must BeCost-effective
 # Capital Costs
 # Operation andMaintenance costs
 –What are the relative start-up costs for sitedevelopment, equipment, and residual disposal?
 –What are the monthly cost requirements for operatinglabor, maintenance materials, energy, administration,and periodic site reviews?
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 Implementability
 One of the more obvious criteria that a corrective-action technology must meet is thatit be feasible to implement. Therefore, before selecting any remedial technology fora spill, sift through the available options to determine which ones are physically,technically, and administratively feasible. Applying these criteria can significantlynarrow down the list of appropriate remedial options for a particular spill site.
 The physical limitations and features of a spill site can often restrict the kinds oftechnologies that can be implemented at that site. You will need, therefore, toevaluate the accessibility to and physical limitations of a site before selecting aremedial action technology. It is not unusual for site-specific terrain or the locationof roads, buildings, and underground or overhead utility lines to preclude the use ofcertain technology options that would otherwise be appropriate. For example,contaminated soil next to and/or underneath buildings cannot be excavated easily, ifat all, without threatening the structural integrity of the buildings. In-situ soiltreatments may be the only feasible alternative in this instance. Also, sites for whichthere are no sewers, streams, or other surface waters to discharge to may not offerany means for disposing of large volumes of treated ground water that cannot bereinjected into the ground. In such cases, it may be necessary to pump the treatedwater to tanks for transport to another location where disposal of the water ispossible. Under these circumstances, it would not be advisable to use a technologythat generates large volumes of treated water.
 Physical limitations can also force you to exercise less than your optimal choice forwhere to locate a technology -- for example, when a site owner doesn't allow accessto a piece of property on which you believe a free product recovery well should belocated for optimum recovery efficiency.
 In addition to being physically feasible, a technology must be technically feasible. Using a technology like air stripping or soil venting, for example, is not verytechnically feasible in the case of an older gasoline spill, since most of the volatilecontaminants will have volatilized from the spill mass. The same rationale wouldapply to a spill of any substance that is not particularly volatile. Another example oftechnical infeasibility would be attempting to use a free product recovery technologydesigned for floating product spills when the substance spilled has a density greaterthan water and has passed into the aquifer and does not float on the water table.
 If a remedial alternative is both physically and technically feasible, it must also beadministratively feasible. For example, it may be technically feasible (and cost-effective) to discharge the effluent from an air stripper to a municipal wastewatertreatment plant, but the municipality in which the wastewater treatment plant islocated must grant permission to discharge. Such approval may not always begranted. A similar problem can occur if a sanitary landfill refuses contaminated soil,citing technical or space constraints or public or political pressure not to accept thesoil. The most common situation constituting an administrative infeasibility is, ofcourse, when a property owner refuses to grant access to the site or allow wells tobe drilled or structures to be erected on his or her property. In short, any corrective
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 action technology whose implementation would pose the kind of physical, technical,or administrative problems discussed above could render the option infeasible.
 Long-Term Effectiveness
 A spill cleanup may take a long time to complete. Many technology options requiremaintenance and monitoring to ensure they remain efficient and effective over time. However, the program workload and resources may not allow for the degree of long-term maintenance needed. Choose remedial technologies that can realistically bekept effective for long-term corrective action given the often greater resourcedemand of technologies that will be operative over the long term.
 Cost-Effectiveness
 The balancing of relative cost and effectiveness should be the last factor consideredin selecting a corrective action technology after other criteria have been applied tonarrow down the choices. In evaluating cost-effectiveness, consider the long-termdemands for operating, monitoring, and maintaining the selected technology inaddition to the initial capital costs. For example, carbon adsorption units can ofteninvolve a very low initial capital outlay and might be judged attractive on that basisalone. However, if you add in the costs of replacing the activated carbon beds overtime and taking and analyzing water quality samples at some frequency, the combinedcosts for start-up, operation, and maintenance may exceed the cost of another,initially more expensive, corrective action technology option.
 Keep in mind, especially with regard to the cost-effectiveness criterion, that you arenot restricted to choosing one technology option. The cost-effectiveness of a cleanupcan sometimes be enhanced by combining two or more technology options. Forexample, air strippers and activated carbon adsorption units are commontechnologies used for ground-water treatment. Each can be used alone to clean up aspill; however, using these technologies together to treat contaminated ground watercan offer significant cost efficiencies. An air stripper can be used as a first-stagetreatment process to reduce 90 to 95 percent of the contamination, and an activatedcarbon unit can be used as a second-stage treatment to remove the remainingcontaminant concentration. This extra contaminant-removal capability that isrealized when both techniques are used may reduce the contamination to such anextent that the final effluent can be disposed of in a sanitary sewer or discharged tosurface water near the site, which otherwise would not be possible if the air stripperwere used alone. Combining these technologies also can prolong the service life andreduce the operation and maintenance cost of using an activated carbon unit (i.e., thecarbon bed is not used up as rapidly), and thereby increase the cost-effectiveness ofthe treatment system.
 While we regret that we cannot provide you with step-by-step instructions that, ineffect, tell you to choose technology X under site conditions A, B, and C, we do feelthat the examples illustrated above will help you make a reasonable choice oftechnology that is based on a careful evaluation of all related factors.
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 Some representative spill scenarios and the possible corrective action technologyoptions are provided in Exhibit 1.6-2. Each of the following subsections address theproper procedures and possible clean-up options in more detail.
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 Exhibit 1.6-2
 Representative Spill Scenarios and Possible Corrective Action Options
 SITUATION: HIGH GASOLINE CONTAMINATION IN SOIL AND FREE-DISSOLVEDPRODUCT IN GROUND WATER
 SITE CONDITIONS: SITE CONDITIONS:
 # Ground water within 15 feet of groundsurface.
 # Ground water used for drinking water;several wells known to be impacted.
 # Soil is moderately to highly permeable,resists caving.
 # Gasoline odors in basements; vaporconcentrations near, but below, explosivelevels.
 # Site is readily accessible for use of heavyequipment.
 # Ground water at depth (greater than 15 feetfrom ground surface).
 # Ground water used for drinking water;several wells show no evidence ofcontamination.
 # Soil is highly impermeable, several claylayers.
 # No reports of gasoline odors.# Access to site is somewhat restricted.
 POSSIBLE CORRECTIVE ACTIONSTRATEGY:
 POSSIBLE CORRECTIVE ACTIONSTRATEGY:
 User interceptor trench to collect and skim offfree product. Trench also collects ground waterfor treatment with air stripper. Block entry ofvapors into basements or vent basements or ventsurrounding soils. If health department judgescontamination of drinking water to be healthhazard, consider providing treatment system ortemporary alternative water supply. Soilexcavation may be necessary.
 Use recovery well(s) to capture free product andwithdraw ground water for treatment in airstripper. Use monitoring well network tomonitor plume control and recovery. Soilexcavation is necessary to remove continuingsource. Monitor quality of domestic well water.
 HANDLING OF EFFLUENT(S): HANDLING OF EFFLUENT(S):
 Treated water from air stripper must meetquality standards for discharge to sewer and/orsurface water. Alternatively, infiltration pitscould be used, provided iron content doesn'tpresent clogging problem. Air discharge fromstripper should be directed away from ignitionsources and may require treatment with activatedcarbon to meet emission limits.
 Treated water from air stripper must meetquality standards for discharge to sewer and/orsurface waters. Air discharge from strippershould be directed away from ignition sourcesand may require treatment with activated carbonto meet emission limits.
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 Exhibit 1.6-2
 Representative Spill Scenarios and Possible Corrective Action Options
 SITUATION: NEAR-SURFACE GASOLINE CONTAMINATION IN SOIL, NO FREE ORDISSOLVED PRODUCT IN GROUND WATER
 SITE CONDITIONS: SITE CONDITIONS:
 # Ground water at depth; not used as drinkingwater source.
 # Soils of moderate to high permeability.# Gasoline odors in basements;
 concentrations at explosive levels.# Very little open space; numerous buildings
 and other structures.
 # Groundwater at depth, used as drinkingwater source; no wells affected.
 # Soils of low to moderate permeability.# No gasoline odors in basements detected.# Very little open space; numerous buildings
 and other structures.
 POSSIBLE CORRECTIVE ACTIONSTRATEGY:
 POSSIBLE CORRECTIVE ACTIONSTRATEGY:
 Address vapor hazard by venting structuresand/or venting soils. Excavate accessiblecontaminated soils surrounding source. Allownatural processes to degrade remainingcontamination.
 Excavate accessible contaminated soilssurrounding source. Monitor quality of wellwater. Allow natural processes to degraderemaining contamination.
 HANDLING EFFLUENT(S): HANDLING EFFLUENT(S):
 Air discharge should be directed away fromignition sources. Excavated soils may betreatable on site and thus could be replaced ormay have to be disposed of off site.
 Excavated soils may be treatable on site and thuscould be replaced or may have to be disposed ofoff site.
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 CORRECTIVE ACTION - EXPOSURE AND RISK ASSESSMENT
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 Corrective Action - Exposure and Risk Assessment
 GUIDANCE SUMMARY-AT-A-GLANCE
 # In each spill response, the decisions you make are based on your assessment of thedegree of safety and/or health hazard associated with a spill of a petroleum productor hazardous substance. Each spill response, therefore, involves the application ofexposure assessment techniques and can also involve an assessment of health risk. This subsection describes the application of exposure and risk assessment techniquesin spill response.
 # Generally, spill responders concern themselves only with exposure assessments. These assessments identify the possible health and safety risk to the public and spillresponse personnel, the areal extent of the contamination, the populations affected bythe spill, and the contaminant concentrations at all exposure points. Spill respondersdo not perform quantitative risk assessments. Quantitative risk assessments pick upfrom where an exposure assessment leaves off and involves calculation of thecarcinogenic and non-carcinogenic risks for all exposure points. These assessmentsare conducted by the health department in consultation with BSPR Central Officestaff.
 # The application of exposure and/or risk assessments to any type of spill can bedescribed in the context of four different situations confronting the spill responder:
 -- Situation 1: An obvious safety and health hazard exists;
 -- Situation 2: Clean-up standards are available for all of the constituents ofconcern for comparison to site conditions;
 -- Situation 3: Clean-up standards do not exist for all of the constituents ofconcern for comparison to site conditions; and
 -- Situation 4: The cleanup is unable to achieve the established clean-up levelsand there is a question as to whether the cleanup can and should beterminated.
 These situations represent a range from the less complex to the more complexapplication of quantitative exposure and risk assessment techniques.
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 1.6.1 Corrective Action - Exposure and Risk Assessment
 There are different types of "exposure assessments" and "risk assessments" conducted in thecontext of a spill response. Spill responders perform some of these assessments themselves(perhaps with some assistance) and are involved very little or not at all in others. Weexplain these differences in this section and what they mean in terms of yourresponsibilities.
 1. Types of Exposure and Risk Assessments
 The terms "exposure assessment" and "risk assessment" mean different thingsto different people. For example, some people equate the term "riskassessment" to a personal health and safety evaluation of a spill incident todetermine protective equipment requirements. We prefer, however, to use thescientific/regulatory meanings of these terms, to describe what we see as yourresponsibilities in conducting exposure and risk assessments. Thesedefinitions are explained below.
 It is certainly true that each spill response amounts to a continual evaluationand reevaluation of the health (and safety) risks posed by a spill. Yourassessment of possible exposures to a spill and the human and/orenvironmental risks that the spill may present starts with your evaluation ofthe spill report. Certain information in the report may elicit specific concernsabout possible health risks that may (and often do) not require much analysisto discern. For example, you may learn that there are clear indications that ahousehold's water supply is contaminated or that there was a spill just a fewfeet from a town's municipal well field. Your application of the spillresponse priority system described in the introduction overview of the SpillResponse Program is, in effect, a form of a "risk assessment" in that itrequires you to use information from a spill report or preliminary siteinvestigation to rank spill sites (especially UST spill sites).
 When you arrive on the scene of a spill, you also should perform another typeof "risk assessment." We expect each spill responder to plan for and take thenecessary steps to protect their personal health and safety (see Part 2, Section1, for a discussion of health and safety protection policies and requirements)when responding to a spill. This means:
 # Try to determine what material was spilled before you arrive on thescene;
 # Find out what contaminants may be involved, whether they are toxic,and what symptoms indicate exposure;
 # Know what measures must be taken to protect your own health andsafety as well as that of the public; and
 # If you don't know what was spilled, prepare for and approach the sceneas if a toxic hazardous material is involved until you are able todetermine otherwise.
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 Following these (and other) guidelines and assessing the spill and spill sceneto ensure your personal health and safety protection does entail an assessmentof possible exposure to contamination and assessment of "risk." However,the site investigation phase of a spill response is very much an "exposureassessment" and most closely matches the definition of this term in theparlance of regulators and toxicologists. A true "risk assessment," generallynot performed by spill responders, is discussed in below in subsection b.
 a. Exposure Assessments
 One of the basic purposes of the site investigation is to establish wherethe contamination is and to determine if anyone is being exposed to thiscontamination by virtue of breathing it, drinking it, or otherwise cominginto contact with it. Stated more formally:
 An "exposure assessment" is the process ofmeasuring or estimating the intensity, frequency, andduration of human exposures to a contaminantcurrently in the environment or of estimatinghypothetical exposures that might arise from therelease of a contaminant into the environment. In itsmost complete form, it describes the magnitude,duration, schedule, and route of exposure; the size,nature, and classes of the human populationsexposed; and the uncertainties in all estimates. [1]
 If no one is or may be exposed to the contamination, it is possible tojudge that there is no risk and, therefore, no need to clean up the spill. The complication that often arises, however, is predicting whethersomeone or something might be exposed to (impacted by) the spill at alater time if the contamination is not addressed and it migrates toanother exposure point (e.g., a downgradient water supply well that ispresently not contaminated).
 To address this possibility, exposure assessments can become quitecomplicated and quantitative as predictive models are used to examinepossible migration pathways and to estimate possible exposure pointconcentrations. We do not expect spill responders to conductquantitative assessments of possible future exposures. However, youmay be confronted with evaluating such assessments as performed byspill response contractors hired by DEC or by responsible parties. Forexample, a responsible party may use such an assessment to support ourargument that no cleanup is required or that a cleanup can be terminatedgiven that current and future exposures are estimated to be below levelsthat would indicate a health or an environmental concern. In thesecases, you can request the assistance of a standby contractor or of BSPRCentral Office staff to help evaluate this kind of an "exposureassessment."
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 Guidance on the conduct of site investigations is not covered in thissection. You will find information on what to sample for, where tosample, how to sample, and so forth, in Part 1, Section 4, SiteInvestigation Procedures. Similarly, this section only touches upon thepolicy and procedures for spill close-out. This topic is covered in Part1, Section 7, Closing-Out a Spill.
 b. Risk Assessments
 While you conduct an exposure assessment every time you investigate aspill site, spill responders very rarely get involved in what regulatorsand toxicologists call a "risk assessment." A true risk assessmentrequires very specialized skills and is often a more quantitativeexercise than exposure assessments; however, a risk assessment usesthe data generated in an exposure assessment. For example, a riskassessment may start with data on what contaminant concentrations havebeen detected in the drinking water to estimate the health risk ifsomeone were to drink that water every day for 70 years. The formaldefinition is as follows:
 A risk assessment involves characterizing thepotential adverse health effects of human exposure toenvironmental hazards. It includes several steps:describing of the potential adverse health effectsbased on an evaluation of epidemiologic, clinical,toxicologic, and environmental research;extrapolating from those results to predict the typeand estimate the extent of health effects in humansunder given conditions of exposure; makingjudgments as to the number and characteristics ofpersons exposed at various intensities and durations;and ultimately judging whether there is a risk topublic health and what the overall magnitude of therisk is. [2]
 Spill responders do not conduct this kind of a quantitative riskassessment. You do use the products of risk assessments, however,namely, the health-based standards and water quality criteriapromulgated by the health department and others. These standards andcriteria were developed using quantitative risk assessment techniques. If your investigation reveals the presence of a particular contaminant forwhich a standard does not exist, contact the local health department(who may consult with state health department) to request theirassistance in evaluating what concentration of that contaminantconstitutes a health risk. In these instances, you should also consult withBSPR Central Office as described below.

Page 18
                        

NOTES
 1.6-18
 2. Applications of Exposure and Risk Assessments in SpillResponse
 As noted earlier, the various types of exposure and risk assessments areapplied to some degree in each spill response. Given our preferreddefinitions of these terms, spill responders do conduct exposure assessments(i.e., site investigations) and do not conduct risk assessments. Quantitativerisk assessments are conducted for spill responders by the health department(local or state). Responsible parties may submit a quantitative riskassessment for review as part of their spill clean-up documentation. Thehealth department and/or BSPR Central Office staff will review theseassessments as well.
 The various applications of exposure and risk assessments in the spillresponse process can be illustrated in the context of four situations that areoften faced when evaluating contamination from a spill:
 # An obvious safety and health hazard exists and must be remediedimmediately (Situation 1). An example of this situation would bedetecting explosive vapor levels in an enclosed structure.
 # Clean-up standards are available for all of the constituents ofconcern for comparison to site conditions (Situation 2).
 # Clean-up standards do not exist for all of the constituents ofconcern for comparison to site conditions (Situation 3).
 # The cleanup cannot achieve the established clean-up levels and adecision must be made as to whether the cleanup should continueor be terminated (Situation 4).
 Generally, as you move from Situation 1 through Situation 4, the applicationof exposure and risk assessment techniques becomes progressively morecomplex, more quantitative, more time consuming, and demands morespecialized skills. In most cases, spill responders don't have the time andresources to conduct these assessments if other spills are to be addressed. Defer to other experts to conduct any predictive exposure assessment orquantitative risk assessment necessary to resolve situations 3 and 4.
 a. Situation 1: An Obvious Safety and Health Hazard
 Exists
 Some spills create safety and health hazards that are very easy to detectand that demand quick action. There is no real need to conduct anyformal quantitative exposure and/or risk assessment; the hazards andrisks are clear. Such situations include, for example, the need to takeemergency response actions to contain a surface spill before it enters asurface-water supply, eliminate explosive vapor levels in a basement orsewer, or evacuate people from the vicinity of a burning railcar that iscarrying a hazardous material product. Other examples include: almost
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 1 Benzene, toluene, m-xylene, o-xylene, and p-xylene are all members of the list of principalorganic contaminants. See Table 9A of Section 5-1.52 of Chapter I of the State Sanitary Code,Part 5, Drinking Water Supplies, Subpart 5-1.
 2 An unspecified organic contaminant means any organic chemical not otherwise specified inSubpart 5-1 of Part 5, Drinking Water Supplies.
 1.6-19
 any spill involving a fire, free product located near an ignition source orin a public building, and gross contamination of a drinking water well. A spill responder will use a few, readily available criteria for judgingthat a hazard exists (or no longer exists after emergency responsemeasures are taken), including such safety thresholds as the lowerexplosive limits for different volatile substances. Once the emergencyhas been alleviated, however, a spill can still require additionalcleanup where exposure and/or risk assessments play a part.
 b. Situation 2: Clean-up Standards are Available
 Each investigation is directed at defining the full extent of contaminationand measuring the contaminant concentrations at each point of humanexposure, e.g., each domestic water supply well. Again, this is, ineffect, an exposure assessment. To judge whether corrective action iswarranted, it is necessary to compare these "exposure point"concentrations for each contaminant with some human health and/orenvironmental standard or criterion for that contaminant. If the exposurepoint concentration for a contaminant exceeds its standard, a cleanup isclearly warranted and should continue until the standard is met, or untila decision is reached that it is no longer technically feasible or cost-effective to continue the cleanup (see Part 1, Section 7, Closing-Out aSpill). A practical example of this situation would be comparingbenzene concentrations detected in drinking water samples to thedrinking water standard for this compound (5 parts per billion).
 These health-based standards are usually developed through theapplication of quantitative risk assessment methods. There are a varietyof health-based standards and other criteria available for comparison toexposure point concentrations; most are applicable to contaminants inground or surface waters. These include:
 # New York State Department of Health guidelines fororganic chemicals in drinking water. These guidelines limitthe concentration of principal organic contaminants1 to 5ug/l, the concentration of any other unspecified organiccontaminants2 to 50 ug/l, and the combined total for all suchcontaminants to 100 ug/l. These guidelines are for judgingthe quality of drinking water, but are also used as surrogatestandards for chemicals contaminating non-potable surfacewater and/or ground water. Consult Section 6.8, AlternativeWater Supplies, for a more detailed discussion of thesestandards.
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 # New York State Groundwater Quality Classifications andStandards (Part 703). These regulations require thatbenzene not be present in detectable quantities in the groundwater (i.e., defined as 1 ug/l). Other constituents of gasolineand petroleum products are not specifically addressed bythis regulation, but the water quality standards require thatground waters be free of petroleum, grease, and the tastesand odors associated with petroleum products.
 # New York State Surface Water Quality Classifications andStandards (Parts 701 and 702). These values can be used toestablish SPDES permit water-quality-based effluent limitsand to evaluate water quality data.
 # USEPA Maximum Contaminant Levels (MCLs). These arefederal standards for drinking water quality.
 # Background ambient water quality at a location deemedunaffected by the spill.
 Several of the more important available standards have been providedin Exhibit 1.6-3 as well as in Appendix E. At present, New York hasno health-based or other standard for soil contamination or indoor aircontamination outside of using background quality. BSPR policyconcerning soil contamination is covered in Part 1, Section 6.6, SoilRemediation.
 c. Situation 3: Clean-up Standards are not Available
 Health-based standards or other quality criteria are not available forevery possible contaminant of concern in a spill. Without a standard,you do not have the means to judge whether the contaminantconcentrations detected in the air, water, or soil warrant correctiveaction in order to protect human health and/or the environment, nor fordeciding when a cleanup could be terminated. For example, there is nostandard for methyl-tertiary butyl ether (MTBE), which is becoming amore common constituent of gasoline products (to replace tetraethyllead) and is very soluble in water.
 Risk assessment techniques can be used to develop a reference standardor to quantify the degree of risk represented by the exposure pointconcentrations measured. Spill responders do not participate in theapplication of risk assessment techniques in this situation short ofsupplying the exposure information. It is the responsibility of the localand/or state health departments and the BSPR Central Office to provideyou with the appropriate standards to apply as clean-up target levels.
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 Exhibit 1.6-3Applicable NYSDEC Ambient Water Quality
 Standards and Guidance Valuesfor Selected Petroleum Product Constituents
 in Drinking Water Supplies
 (micrograms/liter) Constituent Water Classes Standard Guidance Value Benzene A, A-S, AA, AA-S
 GA-
 ND1.0-
 Ethylbenzene A, A-S, AA, AA-SGA
 --
 50 50
 Ethylene glycol A, A-S, AA, AA-SGA
 --
 50 50
 Naphthalene A, A-S, AA, AA-SGA
 10-
 -10
 Phenanthrene A, A-S, AA, AA-SGA
 --
 50 50
 Toluene A, A-S, AA, AA-SGA
 --
 50 50
 Xylenes A, A-S, AA, AA-SGA
 --
 50 50
 Lead A, A-S, AA, AA-SGA
 5025
 - -
 ND = non-detectable.
 Source: Division of Water Technical Operational Guidance Series (1.1.1), Ambient WaterQuality Standards and Guidance Values.
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 d. Situation 4: Cleanup Cannot Achieve theEstablished Clean-up Levels
 A cleanup may appear to have reached a "dead end" (or a point ofdiminishing returns) when monitoring indicates little further progressis being achieved towards the clean-up level, i.e., contaminantconcentrations remain above that level. This would be the case, forexample, when a cleanup has been underway for several years andyet the concentration of benzene in the ground water remains at aboutthe non-detection standard of less than one part per billion. Theissue is whether the spill cleanup should continue or whether thecleanup can be terminated safely with contaminant concentrations atthe levels the cleanup has achieved to that point. This situation canrequire the most sophisticated use of predictive exposure and riskassessment techniques.
 BSPR has developed a special strategy for approaching the spillclose-out decision. This strategy is discussed in full in Part 1,Section 7, Closing-Out a Spill, but is summarized in the flow chartsin Exhibit 1.6-4. Basically, this strategy first involves areevaluation of the clean-up technology implemented and isfollowed by a judgment regarding the technical feasibility and cost-effectiveness of continuing the cleanup. It is also possible, however,to apply quantitative risk assessment techniques to make thisdecision, although BSPR has not done so previously in thesesituations. If, for example, the clean-up level was 5 parts per billion(ppb) and contaminant concentrations had remained stable at 7 ppbfor some time,3 a quantitative risk assessment could be conducted toevaluate the risk to human health of the contaminant level remainingat 7 ppb. Such a residual risk assessment might establish that thishigher contaminant level was nonetheless acceptable provided amonitoring program was followed for another year to ensure that thecontaminant level did not increase. Again, spill responders wouldnot conduct such a residual risk assessment.
 e. Exposure Assessments of Alternative RemedialTechnologies
 Another slightly different application of exposure assessments in thespill response process is in the evaluation of clean-up technologyoptions. As noted in the introduction to this section, choosing amongdifferent options for long-term corrective action involves weighing avariety of factors such as implementability, permanence of result,and cost-effectiveness. However, you should also be aware of howhuman exposure to the contamination will change when clean-uptechnologies are used that, in effect, transfer contamination from onemedium to another. For example, when you employ an air stripperto
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 remove volatile contaminants from the ground water, these contaminantsare transferred to the atmosphere. Make sure that the released vaporsdon't accumulate to explosive levels under the eaves of nearby housesand that the operation complies with air regulations for volatilecontaminants. Contaminants also are transferred to the atmospherewhen contaminated soils are excavated.
 In evaluating different technologies for long-term corrective action, youneed not prepare a formal assessment of any changes in exposure, butwe recommend that you take the time to consider the possibility of anyunintended impacts. In some cases, like when a SPDES or air permitbecomes necessary, compliance with the regulatory process will ensurethat these secondary effects are considered.
 3. General Methodology for Conducting Exposure Assessment
 What we call an "exposure assessment" emerges from the process ofconducting a site investigation, although we may not actually delineate anexposure assessment process per se. Although there are no formal BSPRprocedures or documentation requirements for exposure assessments, it mayhelp you to have some background concerning the basic elements of thegeneral exposure assessment methodology.
 As shown in Exhibit 1.6-5, the basic exposure assessment methodologyinvolves at least four steps:
 (1) Select the contaminants of concern to you in evaluating exposure. Selecting contaminant(s) of safety and/or health concern can be a difficultdecision, especially when many chemical products, like gasoline, containmany constituents (see Exhibit 1.6-6 for a listing of chemical constituents ingasoline products). Fortunately, there are reasonable rules-of-thumb you canuse (Exhibit 1.6-7). For example, it would be reasonable to check for thepresence of benzene, toluene, ethylbenzene, xylenes (BTEX), and methyl-tertiary butyl ether (MTBE) for a subsurface spill of gasoline, as thesechemicals are quite volatile, relatively water soluble, and, in the case ofbenzene, a probable cancer-causing chemical. If the spill involves a leadedgasoline, you might add tetraethyl lead or total lead, ethylene dibromide, andethylene dichloride to the list. BTEX compounds are an appropriate choicealso for other refined petroleum products such as gasohol and aviation fuels. Checking for BTEX would tend to not be appropriate if the spill is a dieselfuel or fuel oils as BTEX is not present in high concentrations in thesepetroleum products. In this case, testing for the polynuclear aromatichydrocarbons (PAHs) would be more appropriate.
 Another special case involving the selection of indicator constituents occurswhen a gasoline product spill has aged or "weathered" in the subsurfaceenvironment. Samples taken of an aged plume or from a plume that hasmigrated some distance from its source are likely to show differentconstituents than a sample taken from a recent
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 Exhibit 1.6-7
 Indicator Constituents for PetroleumProduct Spills
 Indicator Constituents and
 Petroleum Product Sampling Parameters
 Unleaded Gasoline BTEXa, total recoverable petroleum hydrocarbons(TRPH), and MTBEb
 Leaded Gasoline BTEX, TRPH, plus tetraethyl lead, ethylenedibromide, and ethylene dichloride
 Aviation Fuels BTEX and TRPH
 Diesel Fuel & Fuel Oils Polynuclear aromatic hydrocarbons (PAHs) such asnaphthalene, anthracene, phenanthrene, and TRPH
 "Weathered" Gasoline TRPH and PAHs
 a Benzene, toluene, ethylbenzene, and xylenes.b Methyl-tertiary butyl ether.
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 spill -- because the more volatile constituents, like BTEX, are likely tovolatilize from the spill mass, and other constituents may have been adsorbed,hydrolyzed, or biodegraded over time. Experiments have shown that many ofthe major constituents in gasoline can be transformed or removed in groundwater in 124 days and that all of the BTEX may be gone after 434 days [3]. BTEX, therefore, would not be a good indicator for a spill older than 1-1/2 to2 years and may not be appropriate for spills that are as "young" as 6 monthsto a year old. For older spills, it is better to test for the more persistent andhigher molecular weight constituents of gasoline, such as those found in theNo. 2 and No. 6 fuel oils.
 If you want to test for other chemicals for some spills (e.g., if chemicaladditives of particular concern are known to be present in the refinedpetroleum product), select constituents by their known or measuredconcentrations in the product spilled, their toxicity, and their mobility andpersistence in the environment. Part 1, Section 4, Site Investigation, discussesthe selection of sampling and analytical parameters in more detail.
 (2) Identify the pathways for exposure to these contaminants. There are fourdifferent exposure pathways: (a) the source and mechanism of release to theenvironment (e.g., a leaking tank or contaminated soil), (b) the medium ofcontaminant transport (e.g., ground water), (c) the points of potential human orenvironmental exposure to the contaminated medium (e.g., a drinking waterwell), and (d) the human exposure route (e.g., ingestion). Each exposurepathway, therefore, describes a unique mechanism by which a population oran individual can be exposed to contaminants originating from a spill. Theoverall health risks posed by a spill are a composite of the risks posed by thecontaminants through each potential exposure pathway.4 Refer to Exhibit 1.6-8 for examples of different possible exposure pathways for different spilltypes.
 (3) Measure the concentration of a contaminant at each point of humanexposure. This step is basically what happens in analyzing samples of soil,surface water, ground water, drinking water, or indoor air at a spill site.
 (4) Compare exposure point concentrations to available health-basedstandards or other criteria. If health-based standards or other quality criteriaare available for a contaminant, a comparison of the exposure pointconcentrations to these standards determines the need to conduct a cleanupand when the cleanup can be terminated (see Exhibit 1.6-3). A more difficultsituation to judge is when there are no health-based standards or other criteriafor a particular contaminant of concern. The Technical Operating Guidance(TOG) 1.1.1 contains the standards you are to apply in most spill cases.
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 Exhibit 1.6-8
 Possible Exposure Pathways forDifferent Spill Types
 Spill Type and Transportation Exposure Point(s) Exposure Route Source Media
 Transportation Air downwind residences inhalation; direct contactb
 Spill SWa lake, river, stream ingestion; direct contact
 Aboveground Air downwind residences inhalation; direct contactTank Spill SW lake, river, stream ingestion; direct contact
 GWc downgradient wells ingestion
 Underground Soil Gas nearby subsurfaceTank Spill structures inhalation
 SW lake, river, stream ingestion; direct contact GW downgradient wells ingestion
 a SW = surface waterb Either to product or soilsc GW = ground water
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 TOG 1.1.1 is provided in Appendix E to this manual, and is discussed in more detail in Part 1, Section 6.8, Alternative Water Supplies.
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 TECHNICAL
 FIELD GUIDANCE
 CORRECTIVE ACTION -FREE PRODUCT IN STRUCTURES, SEWERS,
 AND UNDERGROUND UTILITY LINES
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 5 Throughout this section, the term "structure" means a normally inhabited above- or below-ground building, room, basement, crawl space, or other similar manmade structure. The term"sewer" is meant to include storm sewers and sanitary sewers. The term "underground utilityline" is meant to cover the broad class of underground lines including utility vaults andtelephone and electrical conduits. None of the three terms is meant to include trenches, pits, orexcavations where free product may also be found.
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 1.6.2 Corrective Action - Free Product in Structures, Sewers, and Underground Utility Lines
 Finding free product in a normally inhabited structure or a sewer or underground utility lineusually requires an immediate response.5 Depending on the substance and the quantity spilled,such a situation may present a variety of concerns:
 # A possible fire or explosion hazard, especially if an ignition source is present;
 # A possible public health hazard because the vapors given off are toxic, becausethe spill may enter a drinking water supply, or because residents or the generalpublic may come into direct contact with the substance;
 # Possible environmental damage if the spill reaches a natural resource, and/oroperational damage if the spill cannot be handled at the wastewater treatmentplant; or
 # Possible damage to underground utility equipment, resulting in interruption ofphone or electrical service.
 The types of situation that confront you when you arrive on the scene will vary; therefore, yourinitial response role will vary. In some cases, a fire department, public works department, orutility company will have already acted to confine or remove the product in the structure,sewer, or underground utility line. The fire department may have already acted to evacuatearea residents and businesses, as well. In other cases, you will work with other responseagencies or individuals to determine the degree of safety or health hazard and respondaccordingly to confine and/or remove the product. Finally, if other response agencies cannotrespond and take action in time, you may be faced with directing the initial response effort,including making any evacuation decisions (see also Subsection 3.1, Emergency Response toFire and Safety Hazards, for additional guidance on your authority in this situation). In any ofthese situations, however, your ultimate response role is the same: to investigate the sourceof the free product, identify the spiller, and determine if additional clean-up measures arewarranted.
 In this subsection we discuss procedures and techniques for evaluating, confining, and cleaningup free product in structures, sewers, and underground utility lines. It is assumed that the spillhas already made its way into the structure, sewer, or underground utility; that is respondersdo not have the opportunity to keep free product from entering the structure, sewer, orunderground utility line. Other sections of this manual to refer to include:
 # Part 1, Section 3.1, Emergency Response to Fire and Safety Hazards (explainsBSPR policy on spill responder participation in emergency response activitiesand provides guidance on proper emergency response procedures);
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 # Part 1, Section 3.2, Confining and Containing Releases;
 # Part 1, Section 4, Site Investigation Procedures;
 # Part 1, Section 6.3, Vapors in Structures, Sewers, and Underground Utility Lines(contains guidance on the evaluation and removal of vapors from structures andsewers);
 # Part 2, Section 1, Personal Health and Safety Protection; and
 # Part 2, Section 2, Equipment Training, Calibration, and Maintenance (containsguidance on the use of air monitoring devices).
 1. BSPR Policy
 Bureau of Spill Prevention and Response (BSPR) personnel are not to conductfirst response/emergency response activities or make evacuation decisions atspill sites when other response agencies with the requisite authority are present(e.g., the fire department). We expect you to consult and confer with these otherresponse agencies, and to defer to their authority to make emergency responsedecisions, including how to respond to the presence of free product instructures, sewers, and underground utility lines. Our policy is based upon twofactors: (1) BSPR personnel are not equipped, in terms of their personalprotection and safety, to fulfill a first-response role, and (2) DEC has not beenassigned the requisite authority. We recognize that there will be limitedinstances, in which there isn't enough time for others to respond and take action,you are on the scene, and you choose to respond to the immediate public healthand/or safety threat. Your decision to act in this limited respect is reasonableand fully supported by DEC.
 Even though your emergency response role is usually quite limited, it isimportant, for the following reasons, that you understand what constitutes anappropriate, safe, initial response to the discovery of free product in structures,sewers, and underground utility lines. First, it will enhance your ability both tocommunicate with other response agencies about the response activities and toensure that adequate personal and environmental protection measures are takenby all response personnel, including yourself. Second, there will be instances,albeit rare, in which you are the first responder to reach the scene; in these cases,you will need to know what to do and what equipment is needed.
 Once the emergency situation is under control, however, BSPR personnel are totake the lead in seeing that the spill is investigated and cleaned up. Either thespiller will be identified and will assume the responsibility for cleanup, or thestate will assume this responsibility because the spiller could not be identifiedor refused to respond.6 Therefore, the guidance contained in this subsectionconcerning free product cleanup in structures, sewers, and underground utility
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 lines is important material for spill responders to review and become familiarwith.
 Not covered in this subsection are suggested procedures for investigating thesource of a spill resulting in free product in a structure, sewer, or undergroundutility line. In some cases, the source of the spill will be obvious, for example,an overturned tanker truck. In other cases, such as spills from undergroundstorage tanks, determining the source may be far more difficult, more involved,and more time consuming. Site investigation procedures are discussed in Part1, Section 4.
 2. General Guidelines and Procedures
 A basic flow chart for responding to the presence of free product in structures,sewers, and underground utility lines has been provided in the GuidanceSummary-At-A-Glance. The flow chart illustrates the typical actions taken anddecisions made by the spill responder both when other response agencies are onthe scene and when they are not. Exhibits 1.6-9 through 1.6-14 provide moredetailed procedural guidelines than are shown in the flow chart and areorganized as follows:
 Exhibit 1.6-9 Initial Steps for Responding to Free Product inStructures, Sewers, and Underground Utility Lines
 Exhibit 1.6-10 Collecting Small Amounts of Free Product fromInhabited Structures
 Exhibit 1.6-12 Collecting Large Amounts of Free Product fromInhabited Structures
 Exhibit 1.6-13 Collecting Small Amounts of Free Product from Sewersand Underground Utility Lines
 Exhibit 1.6-14 Collecting Large Amounts of Free Product from Sewersand Underground Utility Lines
 Notice that the tables consider only your responsibilities when other responseagencies have responded to the report of free product in a structure or sewer.In other words, assume that fire department personnel have determined that it issafe to approach/enter the structure/sewer for the purposes of cleaning up thefree product.

Page 40
                        

1.6-40
 Exhibit 1.6-9
 Initial Steps for Responding to Free Product in Structures, Sewers, and Underground Utility Lines
 Notify Appropriate Authorities - First, make sure that all other response agencies have been notified to ensure that all necessary actions are taken. Immediately call the local fire departmentand the Department of Health, if they haven't been notified. These agencies make the decisions regarding fire, explosive, or toxic hazards, and the need to evacuate the public. Contact thepolice department to help with crowd and traffic control. For spills to sewers, notify the sewer authority and wastewater treatment plant, as applicable. Contact the spiller, if known.
 ACTION/SITUATION PROCEDURES COMMENTS
 A. Notify the Fire Department. 1. Summon the local fire department (if they haven'talready arrived).
 # Seek assistance in the interest of safety, but avoidcreating unnecessary alarm by an unwarranteddisturbance of normal activities.
 2. Be familiar with all existing plans and agreementsbetween your region and local fire departments.
 3. Have the fire department judge the flammability ofthe product and test the atmosphere for toxicgases, flammable vapors, and/or insufficient oxygenlevels. Local sewer authority personnel may alsohave this capability for evaluating hazardousconditions in sewers.
 # The fire department may not have the appropriatemonitoring instruments. BSPR or other state agenciesmay have to provide these instruments to the local firedepartment.
 4. The fire department will order an evacuation of anarea if hazardous vapors or gases in theatmosphere measure close to or within theflammable range (i.e., between the lower and upperexplosive limits).
 B. Notify the Police Department. Summon the local police so that they are on hand inthe event that crowd control, traffic control, orevacuation is necessary.
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 Exhibit 1.6-9
 Initial Steps for Responding to Free Product in Structures, Sewers, and Underground Utility Lines(continued)
 Notify Appropriate Authorities (continued) - For spills into sewers, contact the sewer authority to determine where the spill could travel to "downstream." For example, if there is a wastewatertreatment plant downstream, you'll need to alert the operator. If the sewer discharges to surface water, you may need to act quickly to block the end of the line to avoid contaminating a drinkingwater supply. Contact the owner of an affected public utility or industrial facility to implement their emergency response plans if such a plan exists.
 ACTION/SITUATION PROCEDURES COMMENTS
 C. Notify owner/Operator of the Affected Facility.
 i. Free product in sewers or other utility conduits.Notify the sewer authority or utility company. # Consult with sewer or other utility operators on
 sewer/utility emergency response procedures.Normally, he/she will assist the spill responder indeveloping strategies to control the hazard.
 ii. Free product in normally inhabited structures. Notify the owner/operator of the structure. # The owner or operator may have an emergencyresponse plan that can be implemented.
 Take Safety Precautions - Take steps to protect human health and property consistent with your authority until the proper authorities arrive to investigate the situation. For free product instructures, such steps may include evacuating the affected structure (see next page), closing off the area to prevent unauthorized entry, and eliminating all possible ignition sources. For freeproduct in sewers, such steps may include removing manhole covers to aid natural ventilation.
 D. Take Safety Precautions.
 # Free product in normally inhabited structures. 1. Evacuate all persons from the structure and isolatethe area to prevent unauthorized entry.
 # See Part 1, Section 3.1 for evacuation guidance.
 2. If explosive vapor concentrations are suspected orknown to be present, eliminate all possible sourcesof ignition.
 # Enforce a "No Smoking" Policy.
 # Eliminate all ignition sources. Removeequipment and tools that could createsparks or render them inoperable if theycannot be easily removed.
 # If available and practical to attempt, hangconspicuous "No Smoking" signs.
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 Exhibit 1.6-9
 Initial Steps for Responding to Free Product in Structures, Sewers, and Underground Utility Lines(continued)
 Take Safety Precautions (continued) - Only the fire department and Department of Health have the authority to make an evacuation decision. Your spill response expertise may be calledupon in a response situation, but avoid making the evacuation decision.
 ACTION/SITUATION PROCEDURES COMMENTS
 D. Take Safety Precautions. (continued)
 # Product in normally inhabited structures(continued).
 # Use only explosion proof equipment and non-sparking tools in the enclosed area and nearvapors.
 # Disable lights and other electrical switches in theaffected area.
 # Use only electrical switches located well away fromthe contaminated area to cut off electrical power (aremote cut-off is handled by the electrical utility).
 # Ensure that the gas company or fire department cutoff gas service (to extinguish pilot lights andburners).
 Determine Whether the Product is Volatile/Flammable - After taking safety measures, determine whether the liquid is flammable so further safety measures can be taken. The first stepin identification is to test for oxygen-deficient or flammable atmospheres. Never trust your senses to determine if the air in a confined space is safe! You cannot see or smell many toxicgases and vapors, nor can you determine the level of oxygen present. The fire department will use self-contained breathing apparatus (SCBA) and will test the enclosed space with properlycalibrated testing instruments. If testing reveals oxygen-deficiency or the presence of toxic gases or vapors, the space must be ventilated and re-tested before you may enter to clean up thefree product.
 E. Determine Whether the Product is Flammable. 1. Have the fire department and/or sewer authority (forspills in sewers) investigate product's flammabilityand test the atmosphere for explosive conditions,oxygen levels, and toxic gas concentrations.
 2. Ventilate as necessary to establish safe, non-hazardous condition.
 # The fire department and/or sewer authorities will tryto identify product and flammability from informationprovided by spiller and/or available Material Safety DataSheets and other technical references.
 # Fire or health department decides whether anevacuation is necessary.
 3. Continue safety precautions listed above, andventilate until the fire/health department determinesthat the structure is safe to enter.
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 Exhibit 1.6-9
 Initial Steps for Responding to Free Product in Structures, Sewers, and Underground Utility Lines(continued)
 Determine Whether the Product is Volatile/Flammable (continued) - Only the fire department and Department of Health have the authority to make an evacuation decision. Your spillresponse expertise may be called upon in a response situation, but avoid making the evacuation decision.
 ACTION/SITUATION PROCEDURES COMMENTS
 E. Determine Whether the Product is Flammable.(continued)
 4. When the fire/health department has determinedthat the structure is safe for entry, search thestructure to locate the pooled product for cleanup.
 5. Proceed to collect free product fromstructure/sewer (see next page).
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 Exhibit 1.6-10
 Collection of Small Amounts of Free Product from Inhabited Structures
 Small pools of product may be allowed to evaporate or can be picked up with commercial sorbents. A sorbent material can absorb from 13 to 21 times its weight depending on the specificsorbent and spilled substance. When removing sorbent materials, be sure that response personnel wear appropriate protective clothing and respiratory protection, as necessary (see Part2, Section 1, Personal Health and Safety Protection).
 ACTION/SITUATION PROCEDURES COMMENTS
 A. Consider Allowing Very Small Amounts of Non-Toxic Volatile Product to Evaporate.
 1. Continue to naturally ventilate the structure byopening doors and windows.
 # See also Vapors in Structures and Sewers(Subsection 6.3).
 2. If natural ventilation is insufficient, use mechanicalexhaust ventilating equipment.
 # Fans driven by explosion-proof motors (seeExhibit 1.6-11);
 # Exhaust venting with an air eductor (seeExhibit 1.6-11);
 # From inside the structure, operate waterhose nozzle in a fog pattern (i.e., wide-angled spray) to discharge vapors outwardlythrough a window.
 # Eliminate all sources of ignition near exhaust outlets.
 # Provide openings for air to enter, but never force airinto the structure.
 # The fire department can attempt this means ofventilation if they deem it appropriate. Firefighters oftenuse water spray in this manner to force hot gases andsmoke from burning structures immediately followingsuppression of flames.
 B. Take Action to Prevent the Spilled Substancefrom Entering Floor Drains.
 1. Surround floor drains with sorbent material; or
 2. Cover floor drains with spill mats that seal off thedrain.
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 Exhibit 1.6-10
 Collection of Small Amounts of Free Product from Inhabited Structures(continued)
 ACTION/SITUATION PROCEDURES COMMENTS
 C. Use Sorbent Materials to Absorb/Adsorb theSpilled Substance.
 1. If compatible with spilled substance, apply UniversalSorbent Materials (USM), consisting of free-flowinggranules with a loose bulk density of about 2 lb/percubic foot; or
 # Most sorbents are safe to handle; very low toxicity.
 # Lose absorbent qualities in water.
 2. If compatible with spilled substance, applycommercial sorbents, including (a) activated carbon(which is versatile and readily available); (b)polyurethane (particulate or belt form); (c) natural orcommercial sorbents (sawdust, straw, vermiculite,dolomite, cement powder, fly ash, wood waste,etc.); (d) polypropylene fibers; or
 # Safe to handle.
 # Immobilize and localize spill.
 # May reduce vaporization.
 3. If compatible with spilled substance, place downsorbent pillows or sorbent sheets/pads.
 4. If spilled material cannot be absorbed/ adsorded orthere are not compatible sorbents available,proceed directly to Action/Situation D.
 D. Clean Up Spilled Substance, Spill Residues,and/or Sorbent Materials.
 1. If spilled substance cannot be absorbed/ adsorbed,take up spill with a vacuum, pump, or similarmechanical means. If spilled material is solid orsemi-solid, take up with shovel or broom.
 2. Clean up sorbent materials:
 # Once sorbent material is saturated, use abroom or shovel to pick up and place it incovered metal containers. Covered metalcontainers prevent further spread of vapors.
 # Sorbent materials can be removed by personnel whoare properly equipped and protected (see Part 2,Section 1).
 # Be sure container is compatible with spilledsubstance.
 # Dispose of sorbent materials in accordancewith federal, state, and local laws.
 # Local regulatory official should be consulted toensure that the disposal method meets with theirapproval.
 # See Part 2, Section 3, Proper Management of SpillResiduals and Debris.
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 Exhibit 1.6-10
 Collection of Small Amounts of Free Product from Inhabited Structures(continued)
 As a final step, wash the contaminated area to remove any traces of the spilled substance. Check with health department and facility owner/operator to see how much cleaning is necessary.
 ACTION/SITUATION PROCEDURES COMMENTS
 E. Wash Contaminated Area. 1. Flush basement or sumps and floor drains withwater and/or appropriate agent.
 2. Dispose of wash water properly. Check withsanitation authorities before flushing such liquidsinto sewers.
 3. If not possible to flush contaminated water, pumpproduct to recovery container. If necessary, soakup excess with disposable sorbent materials.
 # Uncontaminated water will dilute the effects of ahazardous spill.
 # Local regulatory officials should be consulted toensure that volume and contaminant loading can behandled.
 4. Dispose of any contaminated sorbent residues inaccordance with federal, state, and local laws.
 # See Part 2, Section 3, Proper Management of SpillResiduals and Debris.
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 Exhibit 1.6-12
 Collection of Large Amounts of Free Product from Inhabited Structures
 In cases involving large amounts of flammable free product in inhabited structures, ventilation may not sufficiently reduce the vapor concentration to a safe level due to the large sizeof the product pool. In such cases, and with large product pools of nonflammable liquids, vacuum or pump the liquid into drums or tanks for later treatment or disposal.
 ACTION/SITUATION PROCEDURES COMMENTS
 A. Locate Product Pool. 1. When fire department has determined that vaporsare not flammable and that the structure is safe forentry, BSPR personnel can search the structure tolocate the spilled material.
 2. If vapors are too hazardous to allow BSPR entryinto the structure, then properly equipped firefightersor hazmat team personnel will have to enter thestructure and initiate response actions, assumingthey feel it is safe to do so.
 # Appropriate personal protection equipment must beworn during confinement, containment, and clean-upoperations.
 3. Maintain ventilation during cleanup. Work with thefire department to monitor for vapors throughout theclean-up period.
 B. Take Action to Prevent Spilled Substance fromEntering Floor Drains.
 1. Surround floor drains with loose sorbent material orsorbent booms; or
 2. Cover floor drains with spill mats that seal off thedrain.
 C. Contain Product. 1. Pile up loose absorbents or place sorbent boomsaround the spill to contain it.
 D. Clean up Spilled Substance and Spill ControlMaterials.
 1. Pump or vacuum product into drums or tanks.
 # Use pumps with explosion-proof motors.
 # Equipment is common and generally available.
 # Some pumping and vacuum equipment is vulnerableto damage by certain chemicals.
 # Ensure container is compatible with product.

Page 49
                        

1.6-49
 Exhibit 1.6-12
 Collection of Large Amounts of Free Product from Inhabited Structures
 In cases involving large amounts of flammable free product in inhabited structures, ventilation may not sufficiently reduce the vapor concentration to a safe level due to the large size of theproduct pool. In such cases, and with large product pools of nonflammable liquids, vacuum or pump the liquid into drums or tanks for later treatment or disposal.
 ACTION/SITUATION PROCEDURES COMMENTS
 D. Clean up Spilled Substance and Spill ControlMaterials. (continued)
 2. Soak up any remaining product after pumpingoperation. Use compatible sorbents and/or spillpads.
 3. Clean up Sorbent Materials:
 # Once sorbent material is saturated, use abroom or shovel to pick up and place it incovered metal containers. Covered metalcontainers prevent further spread of vapors.
 # Dispose of sorbent materials in accordancewith federal, state, and local laws.
 # Sorbent materials can be removed by personnel whoare properly equipped and protected (see Part 2,Section 1).
 # Be sure container is compatible with spilledsubstance.
 # Local regulatory official should be consulted toensure that the disposal method meets with theirapproval.
 # See Part 2, Section 3, Proper Management of SpillResiduals and Debris.
 E. Wash Contaminated Area. 1. Flush basement or sumps and floor drains withwater and/or appropriate agent.
 2. Dispose of wash water properly. Check withsanitation authorities before flushing such liquidsinto sewers.
 3. If not possible to flush contaminated water, pumpproduct to recovery container. If necessary, soakup excess with disposable sorbent materials.
 4. Dispose of any contaminated sorbent residues inaccordance with federal, state, and local laws.
 # Uncontaminated water will dilute the effects of ahazardous spill.
 # Local regulatory officials should be consulted toensure that volume and contaminant loading can behandled.
 # See Part 2, Section 3, Proper Management of SpillResiduals and Debris.
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1.6-50
 Exhibit 1.6-13
 Collection of Small Amounts of Free Product from Sewers and Underground Utility Lines
 Removal and disposal of product from sewers and other normally uninhabited substructures (e.g., utility vaults and conduits) may require different procedures than those for inhabited structuresbecause (a) concentrations of spilled liquids may be much higher since early discovery is unlikely; (b) access to contaminated areas is not always possible; and (c) threat of public's exposureto contaminants is reduced. Consult with public works department or utility company on all details of the proposed purging procedures. If only small amounts of volatile or nonvolatile productare involved, ventilation and/or absorption methods may be adequate to allow continued use of the facility.
 ACTION/SITUATION PROCEDURES COMMENTS
 A. Monitor Sewers and Other Utility ConduitsContinuously.
 1. Throughout the clean-up process, the firedepartment should monitor the sewer/conduitperiodically with an oxygen meter, CGI, and otherinstruments to detect a recurrence of vapor hazard.
 2. Eliminate ignition sources.
 B. Determine Destination of Sewer Discharge. 1. Call sewer authority or Department of Public Worksto determine end point for sewer discharge (e.g.,river, treatment plant, surface water used fordrinking, etc.)
 # Important consideration so that actions can be takento minimize additional impact of spill.
 Depending on the destination of the sewer discharge and the nature of the product spilled, it may be possible to suspend any further clean-up response. A "downstream" treatment plant maybe able to easily handle the contaminant loading, especially since some dilution will occur. The volume of product may also be so small that even an eventual direct discharge to surface wateris environmentally acceptable. If neither situation is true, however, the product must be contained and removed.
 C. Remove or Treat Contaminated Product inSewer.
 1. Check to determine whether flushing the sewer withwater and/or adding an appropriate neutralizingagent is environmentally safe.
 # Treatment plant may be able to handle volume andcontaminant loading.
 2. Flush the sewer with water or introduce neutralizer,if environmentally safe.
 # Determine whether flushing diluted contaminantsinto open waters is hazardous to wildlife, or if thereceiving surface water is a potable water source.
 3. If Procedure #2 is not possible, use booms to divertsewer flow to an appropriate discharge point wherecontaminated runoff can be pumped to recoverydrums or tank truck(s).
 # Consult with sewer authorities regarding diversion ofsewer runoff.
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1.6-51
 Exhibit 1.6-13
 Collection of Small Amounts of Free Product from Sewers and Underground Utility Lines(continued)
 ACTION/SITUATION PROCEDURES COMMENTS
 C. Remove or Treat Contaminated Product inSewer. (continued)
 4. Pump off substance from the sewer discharge pointto the tank truck or recovery drums.
 # See Exhibit 1.6-11, Collection of Large Amounts ofFree Product from Sewers.
 5. Remove booms, if used, and decontaminate themor place them in waste drums.
 D. Properly Dispose of Contaminated Productand Other Waste Materials Associated withCleanup.
 Transport the collected liquids to disposal facilities. # Local regulatory officials and disposal facility shouldbe consulted to ensure that the disposal method meetswith their approval or residual can be accepted underconditions of permit.
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1.6-52
 Exhibit 1.6-14
 Collection of Large Amounts of Free Product from Sewers and Underground Utility Lines
 Larger quantities of free product in sewers and utility conduits normally must be contained and then removed. Keep product from reaching discharge point. Divert flow to oil-water separator,if possible, or set up skimming facility to contain product so that it can be pumped off.
 ACTION/SITUATION PROCEDURES COMMENTS
 A. Contain Large Product Spill. 1. Use booms to divert sewer flow to an appropriatedischarge point where contaminated runoff can bepumped to tank trucks.
 # Consult with sewer authorities concerning diversionof sewer runoff.
 # See Proper Management of Spill Residuals andDebris, Part 2, Section 3.
 2. Alternatively, set up a weir board to trap product andallow it to be pumped off.
 # Localizes spill mass in a small area.
 # Place a floating polyurethane foam boom oran inflated fire hose across the sewer to trapfloating product and allow removal usingskimmer pumps and/or absorbents (seeExhibit 1.6-15).
 # Requires non-turbulent surface flow.
 # Materials and equipment may not be readily availablefor quick response.
 3. Alternatively, use a weir board to trap product whilewater continues to flow underneath.
 # Quite efficient method, especially when flow ratesexceed 3 feet per second.
 4. Alternatively, plug sewer line to stop all flow untilproduct can be removed. Can use a rubber bladderfilled with air or wooden or other corking material toblock end of sewer line.
 # Consult with public works department.
 # Materials and equipment may not be readily availablefor quick response.
 B. Remove Product from Sewer. 1. If booms were used to divert the spilled substanceto a specific sewer discharge point:
 # Pump the substance form the dischargepoint to a tank truck.
 # Remove booms and decontaminate them (ifapplicable) or place them in waste drums.
 # Sorbents are easily stored and commonly available.
 # Safe to handle by untrained personnel.
 # Make sure container is compatible with product.
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1.6-53
 Exhibit 1.6-14
 Collection of Large Amounts of Free Product from Sewers and Underground Utility Lines(continued)
 ACTION/SITUATION PROCEDURES COMMENTS
 B. Remove Product from Sewer. (continued) 2. If efforts were made to confine the spill:
 # Apply sorbent pads or sheets over the areaof the contained product.
 -- When saturated, use tool orprotective gloves to pick up sorbentmaterial and place in a drum or othercontainer.
 -- Dispose of sorbent materialsproperly.
 # Alternatively, pump product into drums orother container.
 # Wash down contaminated area.
 # Use explosion-proof pumps for flammable products.
 # Consult with local authorities on degree of cleanupnecessary and whether contaminated wash water canbe handled safely.
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1.6-55
 TECHNICAL
 FIELD GUIDANCE
 CORRECTIVE ACTION - VAPORS IN STRUCTURES, SEWERS,
 AND UNDERGROUND UTILITY LINES
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1.6-56
 Corrective Action - Vapors in Structures, Sewers,and Underground Utility Lines
 GUIDANCE-SUMMARY-AT-A-GLANCE(continued)
 Responding to Vapor Hazards
 1. Take necessary personal protection measures
 2. Use monitoring equipment to check atmosphere for explosiveand/or oxygen-deficient conditions.
 3. Do not enter structures when oxygen concentration is less than 21percent.
 4. Do not enter structures when explosive conditions are indicated.
 5. Do not enter sewers. The practice is extremely dangerous, and thestatistics show that many resucers are killed during rescue operationsin sewers.
 6. Ventilate structure/sewer to mitigate vapor hazard.
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NOTES
 1.6-58
 1.6.3 Corrective Action - Vapors in Structures, Sewers, and Underground Utility Lines
 Spills of volatile, flammable, or toxic substances such as gasoline can lead to an accumulationof vapors in structures, sewers, underground utility lines, and other confined, poorly ventilatedspaces. These vapors can collect to reach concentrations that are:
 # Potentially explosive if an ignition source and sufficient oxygen is present;
 # Sufficient to lower the concentration of oxygen to levels insufficient to sustainlife; or
 # Potentially hazardous to human health if inhaled.
 One of the first priorities in a spill response, therefore, is to check if any of the aboveconditions may be present, especially if the spilled substance (liquid or solid) is known to beflammable and/or volatile. Many of the lighter petroleum product fractions are particularlyvolatile and several also contain known carcinogens (e.g., benzene). Prompt action must thenbe taken to mitigate any detected vapor hazard.
 Checking a structure, sewer, or underground utility line for any of these vapor hazards is ahazardous activity in itself, one that demands special training, specialized monitoringinstruments, and other specialized protective equipment if it is to be done safely andeffectively. As a general rule and policy, BSPR personnel are not equipped to investigatepossible vapor hazards in structures, sewers and underground utility lines, nor should they takethe lead in investigating such hazards. Other spill response agencies, such as the firedepartment and health department, have personnel that are both equipped and trained for thisfirst-response function. There is only one, limited, exception to this policy. If (a) you are thefirst to arrive on the scene, (b) you determine, or there is sufficient reason to believe, that thereis an imminent health and/or safety threat posed by a vapor hazard, and (c) other responseagencies are unable to respond and take action in time (in your judgment), you may take stepsto evaluate the situation and take appropriate action to minimize the hazard and/or recommendevacuation of individuals from the area of the hazard. Otherwise:
 # BSPR personnel should allow other response agencies at the spill scene toevaluate and respond to possible vapor hazards. Fire or explosion concernscome under the purview of the fire department, and it is the responsibility of thehealth department to investigate and respond to imminent health hazards.
 # Contact the appropriate authorities once you have reason to suspect a vaporhazard may exist.
 # Take all necessary personal health and safety protection measures. Preferably,do not enter any enclosed structure until the fire department arrives anddetermines the extent of vapor hazards and whether the structure is safe to enterwithout self-contained breathing apparatus.

Page 59
                        

NOTES
 1.6-59
 # BSPR personnel are to limit their role to consulting with and providing technicalassistance to these other response agencies in both evaluating and mitigating avapor hazard.
 If you are to assist other response agencies with an investigation of a possible vapor hazard,you need to know how an investigation is conducted safely and what kinds of options areavailable to remedy vapor hazards in structures, sewers, and underground utility lines. Exhibit1.6-16 provides information on the proper procedures and techniques for addressing vaporhazards. Other sections containing guidance relevant to this topic include the following:
 # Part 2, Section 1, Personal Health and Safety Protection, contains guidance onpersonal protective equipment and safety procedures.
 # Part 2, Section 2, Equipment Training, Calibration, and Maintenance, containsguidance on the use and calibration of air monitoring equipment used indetecting vapor hazards.
 # Part 1, Section 3.1, Emergency Response to Fire and Safety Hazards, explainsBSPR policy on proper procedures for an emergency response to fire and safetyhazards, including evacuation.
 Situations involving vapors that have accumulated in confined areas, such as structures andsewers, are some of the most hazardous and dangerous situations facing emergency responders.The potential is great for explosions or flash fires to occur or for high levels of toxic vaporsto accumulate. Response actions, which must be attempted only with the highest degree ofsafety precaution, should be performed by firefighters. The use of appropriate personalprotection equipment is a must.
 Whenever rescues are necessary, only trained fire/rescue personnel should make the decisionon whether to attempt the rescue and only they should be involved in performing any rescues.Confined-area rescues, especially those involving sewers, are extremely dangerous becauseof the vapor hazards described earlier. Statistics show that many rescuers are killed whileattempting to rescue others. Once again, BSPR personnel should not be involved in rescueoperations; such operations are the responsibility of the fire department.
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1.6-60
 Exhibit 1.6-16
 Vapors in Structures, Sewers, and Underground Utility Lines
 Take specific personal health and safety precautions when responding to a report of vapors in a structure or sewer. Never enter an enclosed space if you are alone or donot have access to the necessary air monitoring equipment used in detecting possible vapor hazards. Do not enter the enclosed space, even to take measurements, unlessyou have self-contained breathing apparatus and are trained in the use of such equipment. Notify other response agencies of the possible problem and, if at all possible,wait until the fire department (or public works department in the case of sewers) arrives and can use their equipment to measure for vapor hazards. In instances where youperceive an imminent health or safety threat, and other first-response agencies will not be able to respond in a timely manner, you may consider initiating an evacuation (referto Part 1, Section 3.1).
 ACTION/SITUATION
 A. Notify Appropriate Authorities.
 PROCEDURES
 1. Summon the local fire or public worksdepartment (if they haven't already arrived).
 # The fire department is equippedwith self-contained breathingapparatus (SCBA) and otherspecialized equipment to safelytest the atmosphere for thepresence of toxic gases,flammable vapors at explosiveconcen t ra t i ons , and /o rinsufficient oxygen levels.
 # The fire department has theauthority to order an evacuationof an area if flammable vaporsare present in concentrations ator near the flammability range.
 COMMENTS
 # Seek assistance in the interest of safety, butavoid creating unnecessary alarm by anunwarranted disturbance of normal activities.
 # Familiarize yourself with all existing agreementsbetween your region and local fire departments.
 # See Part 1, Section 3.1, for an explanation ofBSPR policy on initiating evacuations inresponse to imminent health and/or safetythreats.
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1.6-61
 Exhibit 1.6-16
 Vapors in Structures, Sewers, and Underground Utility Lines(continued)
 In an emergency, different agencies have specific authority and responsibilities to test the hazardous atmosphere, order evacuations, control traffic/crowds, and the like, whichBSPR personnel usually do not exercise. The owner or operator of the impacted structure or sewer may also have an emergency response capability and, therefore, shouldbe contacted. Your role is to ensure that a proper response is taken and that threats to human health and the environment are mitigated, if not prevented. Once the safetyhazard has been dealt with, you have the primary authority to investigate the spill and to see that any environmental impacts are remedied.
 ACTION/SITUATION PROCEDURES COMMENTS
 A. Notify Appropriate Authorities. (continued) 2. Call the local police (if they haven't alreadyarrived), so that they are on hand in casecrowd or traffic control is required.
 3. Contact the owner/operator of the impactedstructure or sewer. # Have the owner/operator put into action any
 existing emergency response plan.
 # Consult sewer or other utility operators onmatters regarding emergency responseprocedures involving sewers and utility lines;their special knowledge is essential forselecting appropriate response procedures andtechniques.
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1.6-62
 Exhibit 1.6-16
 Vapors in Structures, Sewers, and Underground Utility Lines(continued)
 Health and safety precautions are taken to control the public's access to the site and to ensure that your own health and safety is protected. Never enter an enclosed spacewhere hazardous vapors are present, or where you suspect there exists a potentially explosive condition or an oxygen-deficient atmosphere, unless you have respiratoryprotection and all ignition sources have been eliminated (in the case of potentially explosive conditions).
 ACTION/SITUATION
 B. Take Health and Safety Precautions.
 PROCEDURES
 1. Restrict access to the contaminated area toprevent unauthorized entry, and to protectpassers-by.
 # Cordon off the area with yellowcaution/danger ribbon or othervisible barriers and post signs, ifavailable, that warn the public ofdanger.
 2. Ensure that sources of ignition are eliminated.
 # Enforce a "No Smoking" policy.
 # Ensure that all flame or spark-producing equipment and toolsare removed from the site, orhave been rendered inoperableprior to the beginning of anyvapor treatment.
 # Always use explosion-proofequipment.
 COMMENTS
 #Make sure fire and/or health officials are onhand to make evacuation decisions.
 #Make sure police are on hand for traffic andcrowd control.
 #Have fire department standing by withcharged hoselines in case a flash fire develops.
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1.6-63
 Exhibit 1.6-16
 Vapors in Structures, Sewers, and Underground Utility Lines(continued)
 Health or fire officials make decisions about whether to evacuate when combustible or toxic vapors are present in a normally inhabited structure (e.g., building, basement,subway). If the vapor concentration is within the explosive limits, the fire department has the authority to order an evacuation. The presence of vapors at concentrations thatpose imminent health hazards, but not necessarily a safety hazard, is a concern of the health department, who can also order an evacuation. You may, if asked, provideauthorities with your assessment of the degree of danger, but, in either case, avoid making the evacuation decision.
 ACTION/SITUATION PROCEDURES COMMENTS
 B. Take Health and Safety Precautions.(continued)
 3. Eliminate sources of ignition (continued)
 # Disable lights and otherelectrical equipment in theaffected area, but do not useswitches in the affected area.
 # Cut off electrical power byswitches and outlets locatedwell away from the area.
 # Cut off gas service to extinguishpilot lights and burners.
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1.6-64
 Exhibit 1.6-16
 Vapors in Structures, Sewers, and Underground Utility Lines(continued)
 The fire department is best equipped to take the lead in identifying vapor hazards in an enclosed structure or sewer. Never trust your senses to determine if the air in aconfined, poorly ventilated space is safe! You cannot see or smell many toxic gases and vapors, nor can you determine the level of oxygen present without the use of anoxygen meter. The fire department will use self-contained breathing apparatus (SCBA) and will test the enclosed space with air monitoring instruments to determine whethertoxic vapors are present, whether explosive conditions are indicated, or whether there is insufficient oxygen to sustain life. If any of these vapor hazards are indicated, thespace must be ventilated and re-tested before anyone may enter to investigate the situation further.
 ACTION/SITUATION
 C. Identify Vapor Hazards in the Atmosphere.
 PROCEDURES
 1. Fire department personnel, wearing SCBA, willapproach or enter the enclosed space tomeasure the level of oxygen and test forflammable vapors reaching their explosivelimits. The fire or health department will test fortoxic vapors.
 2. When responding to vapors in sewers or utilityconduits, consult the sewer authority/utilitycompany, which may have specialinstruments, equipment, and trained personnelfor responding to situations in which vaporsoriginate from overheated insulation, sewer-generated gases, or industrial gases.
 COMMENTS
 # The fire department will use an oxygen meter tomeasure the level of oxygen in the atmosphere.Greater than 21% oxygen is an oxygen-enriched atmosphere and potentially explosive.Less than 19.5% oxygen is an oxygen-deficientatmosphere and will not sustain life unlessSCBAs are worn. The oxygen level will also bea determining factor in whether a combustiblegas indicator (CGI) can be utilized (refer to Part2, Section 2).
 # The lower and upper explosive limits mark therange within which an air/gas mixture iscombustible.
 # A CGI detects whether flammable gas and orvapor contaminants in the air are approachingexplosive limits.
 # A photoionization detector can be used todetect toxic vapors.
 # Also see sections on Equipment Training,Calibration, and Maintenance (Part 2, Section 2)and Spill Management and CleanupTechnologies (Part 3, Section 1).
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1.6-65
 Exhibit 1.6-16
 Vapors in Structures, Sewers, and Underground Utility Lines(continued)
 For low vapor concentrations, opening doors/windows/manholes to allow the structure/sewer to ventilate naturally may be adequate to mitigate a vapor hazard. Higher vaporconcentrations in structures/sewers may require the use of grounded mechanical exhaust ventilating equipment to draw vapors out from the enclosed space. Provide asmany openings for fresh air to enter, but never force air into the area. Use only explosion-proof equipment, and remove all sources of ignition from the vicinity of vapor exit.Under emergency conditions, only the fire department should perform ventilation.
 ACTION/SITUATION
 D. Ventilate Enclosed Space to Mitigate VaporHazard.
 PROCEDURES
 1. Ventilate the area to remove or reduce theflammable and/or toxic vapors.
 # Employ natural ventilation todissipate flammable/toxicvapors and normalize theoxygen level. Open windowsand doors and allow natural airto dilute the vapors.
 COMMENTS
 # Only effective if windows on two sides of thestructure can be opened so that air iscompletely exchanged.
 # Release vapors into open areas. Be sure thatvapors do not accumulate in another enclosedarea. Keep ignition sources away from vaporexit.
 2. Alternatively, use hand-driven or mechanicalfans to ventilate area.
 # Place fan in opening (i.e., up towindow or over manhole orother subsurface opening).Make sure fan is drawing airinto the structure/ sewer andforcing vapors out.
 # Can also set nozzle of a waterhose in a fog pattern (i.e., wide-angled spray) to dischargevapors outwardly through awindow.
 # Vent air and vapors into an openarea that is free of people.
 3. Alternatively, use an air eductor (i.e., groundedelectrical ventilating equipment; see Exhibit 1.6-11).
 # Explosion-proof equipment must be used.
 # Local fire department or local vendor are thebest sources of ventilation equipment.
 # Fans should never be used to force into air astructure.
 # Mechanical venting can create a negative airpressure within the structure so that vapors aredrawn into the enclosed space.
 # Be sure that all ignition sources are removedfrom the vicinity of vapor exit.
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1.6-66
 Exhibit 1.6-16
 Vapors in Structures, Sewers, and Underground Utility Lines(continued)
 Use water to flush flammable vapors out of sewers. This method may stop or significantly reduce the generation of sewer gas. Follow the advice of the public worksdepartment or sewer authority on consequences of flushing any free product (see section on Free Product in Structures and Sewers). The fire department should remainon the scene and continuously monitor the atmosphere for hazardous vapors and explosive conditions. Until the source of the vapors is found and controlled, there is alwaysthe possibility that vapors can again accumulate to hazardous levels.
 ACTION/SITUATION
 D. Ventilate Enclosed Space to Mitigate VaporHazard (continued)
 E. Monitor Atmosphere Continuously UntilConditions Are Safe to Allow Investigation ofVapor Source.
 PROCEDURES
 4. To assist in ventilating sewers, purge vapors insewers by flushing with water.
 1. Monitor conditions with oxygen meter, CGI,photoionization detector, and any otherappropriate monitoring instruments todetermine when the atmosphere is no longerflammable, explosive, or toxic.
 COMMENTS
 # See Free Product in Structures, Sewers, andUnderground Utility Lines (Part 1, Section 6.2).
 # Vapor control operations may help to prevententry of vapors into structure or sewer.
 # Flammable vapor must be reduced below 20%of the lower flammable limit to allow safe entryinto the structure.
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1.6-67
 TECHNICAL
 FIELD GUIDANCE
 CORRECTIVE ACTION - FREE PRODUCT ON SOIL SURFACE
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NOTES
 1.6-68
 Corrective Action - Free Product on Soil Surface
 GUIDANCE SUMMARY-AT-A-GLANCE
 # Unless a spill to surface soils results in an actual or imminent health or safety hazardthat must be handled by the fire department and other emergency responders, BSPRpersonnel will direct the clean-up effort.
 # Your first task is to identify the spiller and to inform them of their responsibility toclean up the spill. If the spiller accepts this responsibility and provides personnel toconduct the cleanup, your job is to monitor the effectiveness of the effort. If the spilleris unable to respond or refuses to initiate clean-up efforts, you are to inform the spillerthat the state will coordinate the cleanup and bill them for all associated costs. If thespiller is not identified, the state should initiate the necessary cleanup. Initiate responseefforts by calling in one or more standby spill response contractors.
 # Liquid spills will soak into the soil; pool in depressions or in-place containmentstructures; flow along ground contours towards or into ditches, storm drains,waterways, etc.; and/or evaporate to some extent. BSPR personnel must ensure thatproperly trained and equipped responders take quick action to confine the spill and toprevent it from entering storm drains, waterways, and bodies of water.
 # Spills of solid substances that are granular or particulate in composition are mucheasier to confine than liquid spills, however, solid materials are subject to blowing andare vulnerable to precipitation. For these reasons, spill responders must take quickaction to cover spilled solid materials to protect them from both wind and moisture.If it is raining to any significant degree, dikes may need to be established to confine thehazardous substance/runoff mixture. Water mixing with the spilled substance may alsocause an adverse reaction that could create additional health and safety hazards.
 # Initial spill responders may need to use whatever resources are available at the site inorder to confine the spill in a timely manner; however, no action should be taken unlessit can be done safely and attain positive results.
 # The exhibits in this section on initial response to free product (i.e., liquid or solid) onsoil surfaces describe procedures for responding to spills of petroleum products andhazardous materials on land. Included are procedures for identifying the substanceinvolved, determining hazards, taking safety and health precautions, coordinatingresponse operations with other agencies, and confining, treating, and cleaning up thespilled substance. These exhibits should be reviewed during training sessions andconsulted during incidents.
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 1.6-69
 Corrective Action - Free Product on Soil Surface
 GUIDANCE SUMMARY-AT-A-GLANCE(continued)
 # The exhibits cannot provide guidance specific to every spill situation. Ultimately, youmust rely on your own experience and judgment in choosing the best approach andremedial action.
 # If spilled materials on soil surfaces also enter sewers, waterways, or bodies of water,you must respond to these situations, as well. Sections 6.2, 6.3, and 6.5 should beconsulted for guidance regarding these situations.
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 7 Cleanup of petroleum spills is the responsibility of BSPR, whereas cleanup of hazardous materialsspills is the responsibility of the Division of Hazardous Waste Remediation.
 1.6-70
 1.6.4 Corrective Action - Free Product on Soil Surface
 Aboveground spills of petroleum or hazardous materials can flow overland to enter sewersor waterways, can pool on impermeable surfaces such as asphalt or concrete, or can soak intothe soil. A response to free product spill on the soil surface, therefore, can range fromconstructing berms and containment pits to simply allowing a small spill of a volatile materialto evaporate.
 A response to a spill on the soil surface can also involve numerous agencies with whom BSPRpersonnel must coordinate to ensure an effective response. For example, a local firedepartment may be on hand to evaluate potential fire or explosive conditions and/or to help youcontain the spill. Spill responders should work with local fire departments to help themrecognize the possible environmental damage that may result by flushing a surface spill intoa sewer as a means of avoiding a possible fire/explosion hazard. If the spill can be cleanedup quickly by other means, with sorbent materials, for example, use of this method may bepreferable to flushing the free product into the sewer.
 Wildlife and natural resource protection agencies might also become involved in spillresponse if natural resources and/or wildlife are threatened or damaged/injured by the effectsof the spill. Your Regional Contingency Plan should describe these relationships. Familiarizeyourself with this plan and contact the representatives of these other agencies to introduceyourself since you may be working with them during spill response.
 Unless a spill to surface soils results in some imminent health or safety hazard that must beaddressed immediately (e.g., a vapor hazard), BSPR personnel direct the response effort. Aswith any other spill, your first task is to identify the spiller. Since most spills to surface soilsare detected quickly and, therefore, are usually small in volume, the spill is unlikely to havetraveled very far from its source. Most spills to surface soils also leave a clear trail,especially spills of petroleum product.
 Once the spiller is identified, request that he or she assume responsibility for spill cleanup.If the spiller accepts the responsibility, your job is to monitor the progress and effectivenessof the clean-up effort. If the spiller refuses or is otherwise unable to respond, then you are toinform the spiller that the state will clean up the spill and bill them for these costs.7 If thespiller cannot be located, the state should initiate the necessary cleanup. As with any otherspill, you will then call out standby spill contractors. For more information on this initialexchange with the potentially responsible party, see Part 1, Section 1.2, on Enforcement ofSpiller Responsibility. For more information on calling out spill contractors, see Part 1,Section 2, on Contractor Selection and Call-Out.
 The following exhibits on initial response to free product on soil surface (Exhibit 1.6-17through 1.6-20) provide guidance to BSPR spill responders on appropriate procedures forresponding to spills of petroleum or hazardous materials that result in free product on surfacesoils. Included are methods for confining, treating, and cleaning up liquid and solid productspills of varying size that are either
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Exhibit 1.6-17
 Initial Response to Free Product on Soil Surface
 GENERAL PROCEDURAL GUIDELINES
 Guideline Comment
 1.6-71
 # Notify other response agencies, if they are not already on the scene. # Familiarize yourself with all existing agreements between yourregion and other response agencies.
 # Seek assistance in the interest of safety.
 # Ask the police (if they are not already on site) for assistance, as necessary, to controltraffic and to keep public from area.
 # Identify the material(s) spilled and determine the associated hazards. # The spiller may be able to provide information on the spilled substance (i.e.,type, quantity, health hazards, flammability, reactivity).
 # This information can also be obtained from the following sources:
 -- Material Safety Data Sheets kept on file at the State Emergency ResponseCommission (SERC), Local Emergency Planning Committee (LEPC), and/orat the local fire department;
 -- The shipping manifest document that is required to be kept in transportvehicles;
 -- CHEMTREC, a technical assistance center operated by the ChemicalManufacturers Association (CMA) that provides guidance related to chemicaltransportation emergencies as well as other chemical emergencies.CHEMTREC provides information on emergency response to differentchemical releases. Additionally, CHEMTREC serves as a liaison betweenthe on-site personnel and the chemical manufacturer and/or shipper, whocan provide further guidance on the product and its properties. CHEMTRECcan be contacted by dialing 1-800-424-9300.
 # Determine the extent of the hazard and the level of health & safety protection neededby spill responders.
 # If an initial reading can be obtained without entering the contaminated area,monitor the air around the spill with an oxygen meter and combustible gasindicator (CGI) to determine if a fire or explosion potential exists and todetermine if there is an oxygen-deficient atmosphere that will necessitate useof self-contained breathing apparatus (SCBA). Use a Photoinization Detector(PID) to detect the presence of unsafe concentrations of certain organic orinorganic compounds.
 # If an initial reading cannot be obtained without entering the contaminatedarea, let other emergency response personnel on the scene (e.g., firedepartment, spill contractor) with requisite body and respiratory protection(SCBA, chemical-resistant clothing, boots and gloves) enter the area for thispurpose.
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Exhibit 1.6-17
 Initial Response to Free Product on Soil Surface
 GENERAL PROCEDURAL GUIDELINES
 Guideline Comment
 1.6-72
 # Eliminate all ignition sources, if flammable or combustible materials are spilled andthe danger of explosion exists.
 # Establish a "No Smoking" policy at the incident scene.
 # Eliminate all flame sources and remove equipment and tools thatcould create sparks or render them inoperable if they cannot beeasily removed from the site.
 # Look around to see if there are any other possible ignitionsources (e.g., friction, static electricity). These may not be tooobvious (e.g., any place where two pieces of metal may come incontact). Make sure that all persons on site are aware of thesepotential sources.
 # Use only explosion-proof equipment and non-sparking tools.
 # Notify the electric and/or gas companies to cut off service froma location remote from the hazardous area. Supply the site witha portable power source, if needed.
 # Ensure that public protection actions, including evacuations and temporaryrelocations, are carried out by the appropriate authorities.
 # Fire and health departments have authority to make evacuation decisions.(See Part 1, Section 3.1, for explanation of BSPR policy on evacuations.)
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Exhibit 1.6-17
 Initial Response to Free Product on Soil Surface
 GENERAL PROCEDURAL GUIDELINES
 Guideline Comment
 1.6-73
 # Dike the area around sewer drains. Use sand or soil from the area. Cover the drainswith spill mats, if available. If the spill drains into the sewer system, refer to Sections6.2 and 6.3, Free Product in Structures and Sewers and Vapors in Structures andSewers, respectively, for guidance on responding to these situations.
 # If the spill has impacted or may impact fish or wildlife, call theRegional Fish and Wildlife Office.
 # If the waterway is navigable, contact the Coast Guard. They willdivert all traffic from the contaminated area.
 # If the contamination impacts or potentially impacts a recreationalarea, contact the health department.
 # Stop the flow from the original leaking container (if possible). For more detailedinformation on this topic, see Part 1, Section 6.2, Confining and Containing Releases.
 # Monitor and evaluate clean-up operation to determine effectiveness.
 # Collect spilled substance from water surface (before or after treatment in place) anddispose of properly.
 # Use containers compatible with product.
 # Arrange for licensed hauler to remove and dispose of containerized waste materialsat permitted facility (see Part 2, Section 3, Proper Management of Spill Residuals andDebris).
 # Biological treatment and other soil remediation techniques are discussed in Section6.6, Soil Remediation.
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1.6-74
 Exhibit 1.6-18
 Initial Response to Free Product on Soil Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON SOIL SURFACE
 Situation Strategy/Technique Advantages Disadvantages
 A. The Material Spilled is a Solid. 1. Isolate the material to prevent thematerial from being carried off siteon shoes, clothing, and vehicletires. Solids are easy to containbecause of their immobility.
 2. Do not increase the mobility of thematerial by the indiscriminateapplication of water or anotherliquid.
 3. Consider covering powders andgranular material with tarps orplastic sheets to preventcontaminants from becomingairborne.
 Tarps/plastic sheets must be anchoreddown commensurate to the windconditions.
 B. The Material Spilled is a Liquid thatis Spreading Overland.
 1. Allow the spilled substance tocollect in a natural depression or anin-place containment structure.
 2. Alternatively, create a flow channelby hand shovelling or by machinetrenching, if necessary, to a naturaldepression or in-place containmentstructure.

Page 75
                        

Exhibit 1.6-18
 Initial Response to Free Product on Soil Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON SOIL SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-75
 B. The Material Spilled is a Liquid thatis Spreading Overland. (continued)
 3. Alternatively, confine the materialwith a dike, berm, excavation, or agelling agent.
 # Use hand shovels or earth-moving equipment tocompact the earth into anembankment to enclose spill(see Exhibit 1.6-19).
 On-site material is used.
 Can be constructed with commonly usedequipment.
 Without using an impervious bottomlayer, seepage through ground ispossible because of the naturalpermeability of soil.
 # The height of the dikedepends on the amount ofliquid to be confined.
 # Dikes made with clay aresuperior to those made of soil.
 # If practicable, install animpervious bottom layer (i.e.,plastic sheeting or shielding,soil sealant) in order tominimize seepage into theearth.
 Applicable to a wide variety of spills andsoil surfaces (e.g., flat, sloping).
 The surface composition of soil is notsuitable for dike-forming in all cases.
 Removal of the material confined by anearthen dike generally requires that asizeable quantity of contaminated earthbe removed as well.
 Suitable dike-forming equipment may notbe available.
 For large spills, the construction of alarge enough dike can be time-consuming.
 Disposal and reclamation presentpotentially serious problems.
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Exhibit 1.6-18
 Initial Response to Free Product on Soil Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON SOIL SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-76
 B. The Material Spilled is a Liquid thatis Spreading Overland. (continued)
 4. Create a pit, pond, lagoon, orholding area with earth-movingequipment (see Exhibit 1.6-20).
 # Line excavation with animpermeable liner (e.g.,plastic sheeting, soil sealant),if possible.
 # Can be combined effectivelywith a dike, especially onsloped surfaces (see Exhibit1.6-21).
 On-site material is used.
 Can be constructed with commonly usedequipment.
 Applicable to a wide variety of spills.
 Especially well suited for use on softground.
 Large amounts of contaminated soilmight have to be removed during cleanupand reclamation.
 Without using an impervious bottomlayer, seepage to ground is probablebecause of natural permeability of soil.
 In certain cases, soil or subgradecomposition may render excavationimpossible or ineffective.
 Construction equipment must beavailable to create the excavation.
 Not effective in areas where water tableis shallow.
 5. Alternatively, build a dike usingcommercial diking products suchas foam polyurethane or foamconcrete. Apply these productsfrom an upwind location, especiallyon windy days.
 Barrier can effectively confine liquids,without seepage, in most cases.
 Set-up is quick and easy.
 Applicable to a wide variety of spills.
 Foam polyurethane is especially well-suited for use on hard and dry surfaces.
 Foam concrete is especially well suitedfor spills that are slow moving.
 Diking products may react or beincompatible with some substances.
 It is difficult to obtain an applicationdevice; may not be available for quickresponse.
 Only trained personnel can apply theseproducts.
 May not eliminate percolation and will noteliminate volatilization.
 A foamed polyurethane is ineffective onwet surfaces.
 Adhesion of a foamed polyurethane maybe suspect on dry earthen or preparedsurface, and seepage may occur at thebottom of the dike.
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Exhibit 1.6-18
 Initial Response to Free Product on Soil Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON SOIL SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-77
 B. The Material Spilled is a Liquid thatis Spreading Overland. (continued)
 5. Build a dike using commercialdiking products such as foampolyurethane or foam concrete(continued)
 Foamed concrete may have to cure for asignificant amount of time for it to beeffective.
 Foamed concrete may not hold highhydraulic heads.
 6. Alternatively, apply a gelling agentonto the spill with shovels, handpumps, dry chemical fireextinguishers, or sandblasters.
 - Consider combining with a fireor vapor suppression foam toreduce any fire hazard.
 - Apply these products from anupwind location.
 - Combine wi th othercontainment methods insome cases for effectivecontainment of contaminatedliquids.
 Compatible with a variety of substances.
 Easily removed for disposal bymechanical means.
 Innocuous thickening; no exothermicreaction.
 May prevent percolation into groundwater.
 May prevent vaporization.
 Rapid reaction rate.
 Equipment and material may not bereadily available for quick response.
 Trained personnel required forapplication.
 May be ineffective in adverse windconditions.
 Use of gelling agent may affectrecoverability of the spilled product.
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1.6-78
 C. The Material Spilled is a Liquid thathas Pooled on the Soil Surface.
 Depending on the size and type of thespill, the material can be left to evaporateor can be collected by using sorbents orpumping methods (see Exhibit 1.6-23).
 Allowing the substance to evaporatecould result in a vapor cloud and airpollution.
 D. The Material Spilled has Completelyor Partially Soaked into the Ground.
 1. Confine the spill, if necessary,using one method or a combinationof the methods described above.
 2. Remove the contaminated soil withshovels, backhoes, or bulldozers(see Exhibit 1.6-23).
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Exhibit 1.6-22
 Initial Response to Free Product on Soil Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON SOIL SURFACE
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-82
 A. Neutralization # Neutralization involves thereaction between a spilledsubstance and anotherchemical added to the spilledsubstance which serves tocounteract the hazards thatwere present.
 # Due to the extreme importanceof using the appropriateneutralizing chemical for aparticular spill, your best courseof action is to consult one ormore of the followingreferences for selecting theproper neutralizer:
 - CHEMTREC (1-800-424-9300)
 - Manufacturer (if known) ofthe spilled substance
 - Dangerous Properties ofIndustrial Materials, 7thEdition, Sax, 1989.
 - Manual of HazardousChemical Reactions(NFPA 491M), NationalF i r e P r o t e c t i o nAssociation, 1986.
 - EPA Chemical Profiles forExtremely HazardousS u b s t a n c e s ,Environmental ProtectionAgency, June 1988.
 # Apply recommended neutralizingchemicals to a spill to eliminate orsignificantly reduce the hazards.
 # Neutralization chemicals can becombined with fly ash (in certaincases) in order to reduce bubblingand frothing. Consult with achemist before taking action.
 # Reduces the initial highconcentration.
 # Minimal auxiliary equipmentrequired for small spills.
 # Neutralization is normally applicableto only small spills and should onlybe attempted under controlledcircumstances.
 # May not be readily available forquick response.
 # Trained personnel and appropriateprotective gear are necessary.
 # Possible secondary environmentalhazard created if application isovershot and/or used in excess.
 # Effectiveness is reduced in waterwhere proper mixing cannot occur.
 # Possible exothermic reactioncausing bubbling, frothing, orspattering; may present hazardsand/or difficulties with cleanup.
 # Specialized application equipmentmay be necessary for large spills(e.g., helicopters).
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Exhibit 1.6-22
 Initial Response to Free Product on Soil Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON SOIL SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-83
 B. Dispersion # Apply uncontaminated water to thecontained spill (if water is compatible)in order to dilute the effects of the spill.
 # Dispersion of a flammable liquid willreduce the generation of flammablevapors.
 # Water supplies are readily available.
 # Immediate reduction of initial highconcentration.
 # Equipment is common andgenerally available.
 # May reduce fire hazard.
 # In rare instances, contaminationmay be reduced to such a degreethat collection is renderedunnecessary.
 # May not eliminate volatil- ization.
 # Application is limited to only certainchemicals and situations.
 # Potential contamination of waterused for drinking, recreation,industry, agriculture, or navigation.
 C. Encapsulation # Cover the spilled substance with aplastic sheet, tarp, or close-packedsorbents. Best used in combinationwith dikes.
 # Safe to handle by untrainedpersonnel.
 # No secondary effects to theenvironment.
 # Materials are common andgenerally available.
 # Reduces vapor hazards.
 # Good as a short-term solution.
 # Some materials are vulnerable todamage from certain chemicals.
 # Plastic sheet must be cleanedpromptly after use (if it is to bereused); may present problems incleanup and disposal.
 # May be difficult to set up.
 # Tarps/plastic sheets must beanchored down commensuratewith the wind conditions.
 # Encapsulation will not eliminatevapor hazards completely.
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Exhibit 1.6-22
 Initial Response to Free Product on Soil Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON SOIL SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-84
 D. Foams # Apply a compatible foam (e.g., ahazmat foam, protein, fluoroprotein,alcohol, AFFF) to the surface of thespill.
 # Apply foam from an upwind location.
 # May be combined with a gelling agentin some cases, if compatible.
 # Replenish the foam blanketperiodically to ensure a continuousblanket.
 # Reduces vapor generation and,therefore, prevents downwindcontamination.
 # May act as a barrier to ignitionfrom external sources.
 # May reduce fire hazard, if spilledsubstance is flammable orcombustible.
 # Protection time is limited andfinite, because foam eventuallydegrades, unless foam blanket isreplenished.
 # May be ineffective in adverse windconditions as collapse rate of thefoam bubbles is increased.
 # Low-expansion foams aresomewhat permeable to vapors.
 # May be incompatible with certainchemicals.
 # Possible exothermic reaction maybe produced.
 # Equipment and materials may notbe available for quick response.
 # Trained personnel are necessaryfor application.
 # Possible secondary effects on theenvironment.
 # Presence of foam may complicateclean-up efforts.
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Exhibit 1.6-22
 Initial Response to Free Product on Soil Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON SOIL SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-85
 E. Soil Surface Sealant 1. Prepare site by removing large piecesof debris, sticks, stones, etc.
 2. Apply the sealant to soil surface in thepath of the spill to prevent spill massfrom penetrating into the ground.
 - Sealants are usually sprayedon with a hand pump,propellant pressurizedsystem, or powered sprayer.
 - Sealants are classifiedaccording to how they areformed chemically and thenature of the interactionbetween the sealant and thesoil surface:
 (a) Nonreactive. Examplesinclude rubber, acrylic,fluoroplastic, polyester,and PVC. Immobilizes the material.
 Prevents penetration into ground andground water.
 Requires specialized equipment andtrained personnel.
 Materials may not be readily available forquick response.
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Exhibit 1.6-22
 Initial Response to Free Product on Soil Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON SOIL SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-86
 E. Soil Surface Sealant. (continued) (a) Nonreactive (continued) Slow under wet and cold conditions.
 Subject to pinhole formation, especiallywhen applied over gravel or stones.
 Repeated applications required in poroussubstrates in order to attain adequate filmformation.
 When coating rough surfaces, it isdifficult to cover or seal cracks and tocover all sides of any large particle.
 (b) Reactive. Examplesinclude epoxy, urethane,urea/ formaldehyde,unsaturated polyester.
 More likely to form films in wet and coldconditions.
 Some reactive sealants have the ability tofoam in place, reducing pinhole formationand increasing resiliency.
 Immobilizes the material.
 Prevents penetration into the ground andground water.
 Requires specialized equipment andtrained personnel.
 Materials may not be readily available forquick response.
 Reactants must be kept at 55EF or aboveto be sprayable.
 (c) Repellant Chemicals.Examples inc ludes i l i c o n e s a n dfluorocarbons.
 Localizes the material.
 Prevents penetration into the ground andground water.
 Requires specialized equipment andtrained personnel.
 Materials may not be readily available forquick response.
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Exhibit 1.6-22
 Initial Response to Free Product on Soil Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON SOIL SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-87
 F. Cryogens # Apply a non-reactive cryogenicagent to the spilled substance toreduce vaporization and/or lowerflammability. Prior to application,ensure that it is compatible withthe spilled substance.
 # In many cases, it is advised thatpersons applying these materialsshould be upwind of the location ofapplication.
 # Possible cryogens include:
 (a) Liquid carbon dioxide(CO2) # Rapid cooling effect of reaction.
 # Small quantity needed relative toother cryogens.
 # Reduces generation of toxic vaporsand/or heat and flames.
 # Cryogenic substances aredangerous due to their inherentphysical properties (i.e., extremecold). Cryogens will instantlyfreeze living tissue upon contact.
 # High CO2 losses occur uponapplication to the spill.
 # Secondary effect to theenvironment. CO2 cloud reducesvisibility and oxygen levels in thevicinity.
 # Trained personnel wearingappropriate protective gear arerequired.
 # Materials may not be readilyavailable for quick response.
 (b) Dry ice (solid CO2) # Has better cooling and projectioncapabilities than liquid CO2.
 # More available than liquid CO2.
 # Reduces generation of toxic vaporsand/or heat and flames.
 # Grinding is necessary beforeapplication; may be time-consuming.
 # Application requires the use ofappropriate protective gear.
 # Reduction in temperature is ofteninsufficient.
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Exhibit 1.6-22
 Initial Response to Free Product on Soil Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON SOIL SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-88
 F. Cryogens (continued) (c) Ice # Safe for use by untrainedpersonnel.
 # Generally available.
 # Reduces generation of toxic vaporsand/or heat.
 # Reduction in temperature is ofteninsufficient.
 # If water is reactive with the spilledsubstance, so too will ice be.
 (d) Liquid nitrogen (N2) # Ext reme ly low tempera tu rereduction is possible.
 # Reduces dispersion of toxic vaporsand/or heat and flames.
 # Large quantities necessary.
 # Secondary effects to environment:N2 cloud reduces visibility andoxygen levels in vicinity.
 # Materials may not be available forquick response.
 # Trained personnel are necessary;contact with liquid N2 is extremelydangerous.
 G. Biodegradation # Apply the microbes specific for theinvolved hazardous chemical(s) onthe spill.
 # Microbes' food source is thecontaminant; they persist until foodsource is consumed.
 # Hazardous substance is removedfrom the environment.
 # Subsequent disposal is not alwaysnecessary.
 # In some cases, cleanup can becompleted at a much quicker ratethan with other remedial options.
 # Many hazardous materials areresistant to biological degradation.
 # Method can be slow if significantresearch is necessary to find thecorrect microbes and to transportthem to the spill site.

Page 89
                        

Exhibit 1.6-22
 Initial Response to Free Product on Soil Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON SOIL SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-89
 G. Biodegradation (continued) # Process is natural and ecologicaland is nonpathogenic to humansand animals.
 # In order to achieve a faster reaction rate,it is necessary to add large quantities ofacclimated cultures; however, thetechnique is generally slow.
 # This technique is not recommended foremergency response.
 # The biodegradation treatment method islabor intensive.
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Exhibit 1.6-23
 Initial Response to Free Product on Soil Surface
 COLLECTION OF CONFINED SPILL ON SOIL SURFACE FOR DISPOSAL
 Situation Collection Method Advantages Disadvantages
 1.6-90
 A. The Amount of Liquid Spilled isSmall
 1. Soak up the spill with a commercialsorbent material (see Section 6.5,Free Product on Water Surface, foradditional information on sorbents).
 # Spread sorbent material(e .g. , p i l lows, pads,particulate, etc.) on andaround the spill. Applymanually or with a pitchfork.
 # Once sorbent is saturated,remove and place it intodrums or plastic bags forlater disposal.
 Sorbents are generally inert materials;safe to handle.
 May reduce vaporization.
 Removal is relatively simple and can beaccomplished quickly.
 Immobilizes the spill.
 Some sorbents resist flammability.
 Some sorbents repel water whileab/adsorbing contaminants.
 Materials and equipment may not bereadily available for quick response.
 Organic sorbents must not be used onoxidizer spills.
 2. Alternatively, use amorphous silicateglass as an absorbent.
 Very safe to handle; very low toxicity.
 Because of its inert nature and lowdensity, it can be readily stored atchemical facilities or carried onemergency response vehicles.
 Once the material becomes dry, it iseasily handled.
 Very light weight gives the material itsability to ab/adsorb large quantities ofliquid.
 Because of its light weight, it is difficult toapply and keep in place in windyconditions.
 Some materials lose their absorbentproperties for petroleum when they comein contact with water.
 Material is expensive and may not bereadily available.
 3. Alternatively, use activated carbon asa sorbent material.
 Applicable to a wide variety ofsubstances (i.e., organics that will adsorbto carbon) and spill situations.
 Very versatile and available.
 Resistant to chemical attack.
 Because of its light weight, it is difficult toapply and keep in place in windyconditions.
 Negative impacts on the environment.
 Disposal may be costly.
 Material is expensive and may not bereadily available.
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Exhibit 1.6-23
 Initial Response to Free Product on Soil Surface
 COLLECTION OF CONFINED SPILL ON SOIL SURFACE FOR DISPOSAL(continued)
 Situation Collection Method Advantages Disadvantages
 1.6-91
 A. The Amount of Liquid Spilled isSmall (continued)
 3. Alternatively, use activated carbon asa sorbent (continued)
 Equipment for application is generallyavailable.
 4. Alternatively, use polyurethane foam(in particulate or roll form) as asorbent.
 Recovery and regeneration of the foam isgenerally possible.
 No secondary effects on theenvironment.
 May be incompatible with certainchemicals.
 5. Alternatively, use other sorbents suchas fly ash, wool waste, sawdust,straw, cat litter, vermiculite, dolomite,cement powder, or imbiber beads.
 Can be very effective in certain cases. May not be as effective as previouslymentioned manufactured sorbentmaterials.
 Combustible material (e.g., sawdust,straw, etc.) cannot be applied toflammable liquids or oxidizers.
 B. The Amount of Liquid Spilled isLarge
 1. Remove as much of the spilledsubstance as possible, using a pump,vacuum truck, or suction hose, andplace all collected product in asuitable container for disposal.
 2. Soak up remaining product withsorbent material.
 Equipment is common and generallyavailable.
 Equipment is adaptable to a wide rangeof spill situations and topographicsettings.
 Effectiveness decreases in shallow spillsituations.
 Flammable liquids will necessitate theuse of spark-resistant tools, explosion-proof equipment, and grounding cables.
 Vulnerable to damage by certainchemicals.
 Vacuum trucks have difficulty positioningnear the spill in rough terrain.
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Exhibit 1.6-23
 Initial Response to Free Product on Soil Surface
 COLLECTION OF CONFINED SPILL ON SOIL SURFACE FOR DISPOSAL(continued)
 Situation Collection Method Advantages Disadvantages
 1.6-92
 C. The Spilled Substance hasHardened or is a Solid Material.
 1. Break it into pieces with a pick,shovel, or hammer, unless it isflammable, combustible, explosive,or shock sensitive.
 2. Pick up pieces with a shovel orvacuum and place into container.
 Removal is usually quick and easy.
 Equipment is common and generallyavailable.
 Equipment, with the exception ofmachinery (e.g., vacuum device), is safeto handle by untrained personnel.
 Equipment is adaptable to a wide rangeof chemicals and topographic settings.
 Removal may require excavation of a largequantity of earth under the spill.
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NOTES
 88 See Part 2, Section 2, Equipment Training, Calibration, and Maintenance, for additional informationon the spill containment materials each state spill response vehicle should have as part of its standardequipment inventory.
 1.6-93
 flowing overland, have pooled on the soil surface, or have soaked into the top layer of soil.
 Obviously, these exhibits cannot provide guidance specific to every surface soil spill situation.Ultimately, you must rely on your own experience and judgment in choosing the best approach forremedial action. The most generally applicable rule is: Confine the spill as quickly as possible.This may mean that you, your contractor, and other response agencies may have to use the tools,equipment, and materials that are readily on hand until there is time to bring additional, perhaps moreeffective, resources to the site.8 There is nothing wrong with the "let's make do with what we've got"strategy, unless such action is likely to cause injury or more severe damage.
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1.6-94
 TECHNICAL
 FIELD GUIDANCE
 CORRECTIVE ACTION - FREE PRODUCT ON WATER SURFACE
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NOTES
 1.6-95
 Corrective Action -Free Product on Water Surface
 GUIDANCE SUMMARY-AT-A-GLANCE
 # Depending upon the location of a waterway spill, BSPR personnel may or maynot have the lead role in spill response.
 # A spill in coastal waterways is under the jurisdiction of the U.S. Coast Guard(USCG); therefore, the Federal Government will have the lead role.
 # Response to an inland waterway spill will more likely be a BSPR responsibility.
 # A response to a waterway spill can involve numerous agencies with whomBSPR personnel must coordinate to ensure an effective response. Your RegionalContingency Plan should describe these relationships.
 # Your first task is to identify the spiller. A spill discovered on a waterway mayhave flowed overland or may have been discharged from shore-based sources,near-shore sources, or from marine craft. Once the spiller is identified, requestthat they assume responsibility for spill cleanup. If the spiller accepts thisresponsibility, your job is to monitor the progress and effectiveness of the clean-up effort. If the spiller refuses or is otherwise unable to respond, then you areto inform the spiller that the state will clean up the spill and bill the responsibleparty for these costs. If the spiller cannot be located, the state should initiate thenecessary cleanup. As with any other spill, you will then call out standby spillcontractors.
 # The accompanying exhibits on procedures for initial response to free product onwater surface provide guidance on appropriate procedures for responding tospills of petroleum or hazardous materials that result in free product floating onthe water surface. Included are methods for containing and cleaning up a floatingproduct spill under varying conditions such as high winds, fast currents, turbulentwaters, and freezing temperatures.
 # You must rely on your own experience and judgment in choosing the bestapproach and remedial actions. The most generally applicable rule is: Confinethe spill as quickly as possible. This may mean using the tools, equipment, andmaterials that are readily on hand until there is time to bring additional, andperhaps more effective, materials to the site.
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 1.6-96
 1.6.5 Corrective Action - Free Product on Water Surface
 A petroleum or hazardous material spill to a waterway can result in free product floating onthe water surface. Depending upon the location of the waterway spill, BSPR personnel mayor may not have the lead for spill response. For example, spills in coastal waterways (i.e.,Great Lakes, Atlantic Ocean, and Hudson River as far north as Troy) comes under thejurisdiction of the U.S. Coast Guard (USCG). The USCG will direct spill cleanup in thesecases, although state spill response personnel may be involved.
 Alternatively, an inland waterway spill will more likely be a BSPR responsibility. Local firedepartments may get involved in helping to confine and contain the spill. If the waterway isa source of drinking water, local and state health departments and water supply authorities willbe involved in evaluating the threat to public health in the event that drinking water intakes mustbe blocked or shut down. These agencies will also be involved in evaluating the health threatwhen recreational waters are impacted by a spill. Fish and wildlife protection agencies willalso be involved if natural resources and/or wildlife are damaged by the effects of the spill.
 A response to a waterway spill, therefore, can involve numerous agencies with whom BSPRpersonnel must coordinate to ensure an effective response. Your Regional Contingency Planshould describe these relationships. Familiarize yourself with this plan and contact therepresentatives of these other agencies to introduce yourself since you may be working withthem during spill response.
 Unless a waterway spill results in some imminent health or safety hazard that must beaddressed immediately (e.g., fires can occur with spills to waterways), BSPR personnel (orthe USCG for a coastal waterway spill) will direct the spill response effort from the outset.As with any other spill, your first task is to identify the spiller. A spill discovered on awaterway may have flowed overland or may have been discharged from shore-based sources(e.g., petroleum tank farms, sewers), near-shore sources (e.g., drilling platforms), or frommarine craft. Once the spiller is identified, request that they assume responsibility for spillcleanup. If the spiller accepts this responsibility, your job is to monitor the progress andeffectiveness of the cleanup effort. If the spiller refuses or is otherwise unable to respond, thenyou are to inform the spiller that the state will clean up the spill and bill them for these costs.1
 If the spiller cannot be located, the state should initiate the necessary cleanup. As with anyother spill, you will then call out standby spill contractors. For more information on this initialexchange with the potentially responsible party, see Part 1, Section 1.2, on Enforcement ofSpiller Responsibility. For more information on calling out spill contractors, see Part 1,Section 2, on Contractor Selection and Call-Out.
 The following exhibits on initial response to free product on water surface (Exhibits 1.6-24through 1.6-25) provide guidance to BSPR spill responders on appropriate procedures forresponding to spills of petroleum or hazardous materials that result in free product floating onthe water surface. Included are methods for confining, treating, and cleaning up a floatingproduct spill under varying
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Exhibit 1.6-24
 Initial Response to Free Product on Water Surface
 GENERAL PROCEDURAL GUIDELINES
 Guideline Comment
 1.6-97
 # Notify other response agencies, if they are not already on the scene. # Familiarize yourself with all existing agreements between your region andother response agencies.
 # Seek assistance in the interest of safety.
 # Ask the police (if they are not already on site) for assistance, as necessary, to controltraffic and to keep public from area.
 # Identify the material(s) spilled and determine the associated hazards. # The spiller may be able to provide information on the spilled substance (i.e.,type, quantity, health hazards, flammability, reactivity).
 # This information can also be obtained from the following sources:
 -- Material Safety Data Sheets kept on file at the State Emergency ResponseCommission (SERC), Local Emergency Planning Committee (LEPC), and/orat the local fire department;
 -- the shipping manifest document that is required to be kept in transportvehicles;
 -- CHEMTREC, a technical assistance center operated by the ChemicalManufacturers Association (CMA) that provides guidance related to chemicaltransportation emergencies as well as other chemical emergencies.CHEMTREC provides information on emergency response to differentchemical releases. Additionally, CHEMTREC serves as a liaison betweenthe on-site personnel and the chemical manufacturer and/or shipper, whocan provide further guidance on the product and its properties. CHEMTRECcan be contacted by dialing 1-800-424-9300.
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Exhibit 1.6-24
 Initial Response to Free Product on Water Surface
 GENERAL PROCEDURAL GUIDELINES(continued)
 Guideline Comment
 1.6-98
 # Determine the extent of the hazard and the level of health & safety protection neededby spill responders.
 # If an initial reading can be obtained without entering the contaminated area,monitor the air around the spill with an oxygen meter and combustible gasindicator (CGI) to determine if a fire or explosion potential exists and todetermine if there is an oxygen-deficient atmosphere that will necessitate useof self-contained breathing apparatus (SCBA). Use a PhotoionizationDetector (PID) to detect the presence of unsafe concentrations of certainorganic or inorganic compounds.
 # If an initial reading cannot be obtained without entering the contaminatedarea, let other emergency response person on the scene (e.g., firedepartment, spill contractor) with requisite body and respiratory protection(SCBA, chemical-resistant clothing, boots and gloves) enter the area for thispurpose.
 # If water samples can be taken safely, take water samples to determine thecontaminant concentrations.
 # Eliminate all ignition sources, if flammable or combustible materials are spilled and thedanger of explosion exists.
 # Establish a "No Smoking" policy at the incident scene.
 # Eliminate all flame sources and remove equipment and tools that couldcreate sparks, or render them inoperable if they cannot be easily removedfrom the site.
 # Look around to see if there are any other possible ignition sources (e.g.,friction, static electricity). These may not be too obvious (e.g., any placewhere two pieces of metal may come in contact). Make sure that all personson site are aware of these potential sources.
 # Use only explosion-proof equipment and non-sparking tools.
 # Notify the electric and/or gas companies to cut off service from a locationremote from the hazardous area. Supply the site with a portable powersource, if needed.
 # Ensure that public protection actions, including evacuations and temporaryrelocations, are carried out by the appropriate authorities.
 # Coordinate activities among all response agencies to ensure maximum safety ofresponse personnel and local population.
 # Fire and health departments have authority to make evacuation decisions.(See Part 1, Section 3.1, for explanation of BSPR policy on evacuations.)
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Exhibit 1.6-24
 Initial Response to Free Product on Water Surface
 GENERAL PROCEDURAL GUIDELINES(continued)
 Guideline Comment
 1.6-99
 # Protect environmentally sensitive areas (drinking water intakes, fishing areas,beaches, and wildlife sanctuaries).
 # Place booms in these areas and/or divert the flow of spill away from theseareas.
 # If the spill has impacted or may impact fish or wildlife, call the Regional Fishand Wildlife Office.
 # If the waterway is navigable, contact the Coast Guard. They will divert alltraffic from the contaminated area.
 # If the contamination impacts or potentially impacts a recreational area,contact the health department.
 # Stop the flow from the original leaking container (if possible). For more detailedinformation on this topic, see Part 1, Section 3.2, Confining and Containing Releases.
 # Monitor and evaluate clean-up operation to determine effectiveness.
 # Collect spilled substance from water surface (before or after treatment in place) anddispose of properly.
 # Use containers compatible with product.
 # Arrange for licensed hauler to remove and dispose of containerized wastematerials at permitted facility (see Part 2, Section 3, Proper Management ofSpill Residuals and Debris).
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE
 1.6-100
 Confine the spill as close as possible to the source of the release. Evaluate these factors to determine the best alternative for spill confinement:
 (1) Type of spill: (a) floating vs. sinking materials; (b) hazardous vs. non-hazardous materials; (2) Location of the spill: (a) type of waterway affected; (b)accessibility for clean-up activities; (3) Weather conditions (i.e., high winds); (4) Type of current: (a) fast versus slow; (b) turbulent versus nonturbulent;(5) Amount of the spill.
 Once all relevant factors are identified, work with (not against) the specific conditions of the spill. For example, in a high wind and swift current situation, identify the direction inwhich the spill is moving, then try to contain the spill at the location where you expect it to hit the shore. Situation Strategy/Technique Advantages Disadvantages A. The Spill Floats on Water. 1. Basic tools for confinement of a spill
 that floats on water include:
 # Containment booms# Spill herding equipment (i.e., fire
 hose sprays or motor boatpropwash used for directingspilled substances into aconfined area).
 # Sorbent materials# Deployment boats.
 2. Select the best site for boom/ sorbentdeployment (if there is time).
 # Analyze wind and current con ditions todetermine where the spill is heading.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-101
 A. The Spill Floats on Water.(continued)
 # Based on this information, use aU.S. Geological Survey Map orother map of the area to selectpossible locations for deployment.Choose backwater areas (ifpossible), since it is relatively easyto confine a spill in these areas. Ifthis is not possible, choose anarea with a very low current.
 # Select a location that is easilyaccessible by road; there shouldbe no obstruc-tion of fences,drainage ditches, etc.
 # Select a location that wouldinvolve a minimum of trafficinterruption both on land andwater.
 # Check prospective sites beforemaking a final decision.

Page 102
                        

Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-102
 A. The Spill Floats on Water.(continued)
 # Water depth may be a factor inselection if: (a) the stream is tooshallow for effective booming; (b)the contaminated area is in a tidalarea; or (c) recovery equipmentto be used draws several feet ofwater.
 3. Deploy the boom as near aspossible to the source.
 # Depending upon the situation,booms can be deployed manually(i.e., by workers wearing lifejackets, wading boots, andappropriate protective gear whenthe spill is small and locatedclose to the shoreline) or with theuse of boats. Wear life jackets.
 # If boats are used, booms can betowed in place or placed acrossthe channel by hauling a line.
 If the spilled substance is toxic orpresents other significant health hazards,it may be too dangerous to place peopleinto the water to deploy the boom.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-103
 A. The Spill Floats on Water.(continued)
 # When towing at higher speeds,use an extra length of line since aboom may have a tendency totwist.
 # Maneuver slowly to ensure thatthe boom will not slide across thesurface instead of following inplace.
 # Exercise caution to avoid snagsand obstructions that maydamage the boom.
 4. Attach the boom in its proper placewith guide stakes on the shore(s),and in the water, if possible.
 # Check these stakes frequently toensure that the boom is mooredproperly and kept in properposition.
 # Booms should always be lightedwith flood lights at night,(especially in navigable areas) sothat water traffic can steer clearof the booms.
 Booms require constant attention for thefollowing reasons:
 # Changes in wind and currentconditions can adversely affect theboom and its moorings. Seepage fromunderneath the boom may occur.
 # Floating debris can damage the boom.Boats may have to go out and pick uppieces of floating debris.
 # In high-traffic areas, it is possible thatsome traffic will not notice thepresence of the boom.
 5. Place sorbent materials on theupstream side of the boom. Thesesorbents will assist in confining thespilled substance as well as cleaningup (i.e., absorbing) the substance.Cleanup of the confined substance isdiscussed in Exhibit 1.6-36.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-104
 B. Spills in Slow Moving, NarrowStreams.
 1. Use Underflow Method (see Exhibit1.6-26). Install a pipe through anearthen-berm built on the stream bedto contain insoluble floatingsubstances and to al lowuncontaminated water to flow by.
 Localizes spill and prevents spreadingand dispersion of substance.
 Quick and easy to deploy.
 Material and equipment are common andgenerally available.
 Safe to handle by untrained personnelwhen appropriate safeguards areemployed to protect them from hazards.
 May be ineffective in adverse weatherconditions (e.g., rain).
 Ineffective in turbulent conditions behindthe berm.
 May not eliminate percolation.
 Pipe must be correct diameter for streamflow.
 Deployment is possible in faster- movingstreams, but may be difficult.
 2. Use U-Shaped Boom (see Exhibit1.6-27). Stretch the boom acrossthe channel, allowing enough slackso that the boom will bow out into awidened "U" shape once moored onboth sides of the shore.
 # Attached submersible skirts tothe boom in order to preventseepage of the productunderneath the boom, ifnecessary.
 # Place loose sorbent materials onthe upstream side of the boom inorder to help contain the spill, ifnecessary.
 Effectiveness is increased with use of asubmersible skirt and/or sorbent material.
 No secondary effects to the environment.
 Safe to handle.
 Prevents spreading of the spilledsubstance.
 Effectiveness is limited to streams withvery slow currents (2 to 3 mph).
 Will not eliminate volatilization.
 Trained personnel and special equipmentnecessary.
 Vulnerable to damage by certain high-solvency hazardous substances.
 Prone to hydroplane in high windconditions.
 May be difficult and time-consuming toobtain and deploy.
 More troublesome to use in navigablewaters.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-105
 B. Spills in Slow Moving, NarrowStreams. (continued)
 3. Install a fine-meshed net around aninsoluble floating substance.
 May be used effectively for spill removalby towing.
 Localizes the spill.
 Safe to handle by untrained personnel.
 No secondary effects to the environment.
 Materials with proper mesh size may notbe readily available.
 Ineffective in strong wind and current.
 Does not reduce volatilization.
 4. Stretch a flexible fiber-reinforcedplastic curtain barrier with inflatableflotation collars across the channel.Place sorbent materials in theupstream side of the barrier, ifnecessary.
 Localizes spill.
 Safe to handle by untrained personnel.
 No secondary effects to the environment.
 Limited to non-navigable waters.
 Vulnerable to damage by certainchemicals.
 Ineffective in strong winds and currents.
 Installation difficult and time-consuming inwater deeper than 25 feet. (Deploymentrequires approximately five persons.)
 Materials are generally not available forquick response.
 5. Construct a Straw SkimmingInstallation (see Exhibit 1.6-28).Stretch a wire fence across astream and secure it on both shorelines and to stakes distributed atintervals across the stream bed.Trim the bottom of the fence beforedeployment so that it fits snugly tothe contour of the stream bed. Placebales of straw on the upstream sideof the fence.
 Localizes spill.
 Safe to handle by untrained personnel.
 No secondary effects to the environment.
 Materials are easy to obtain.
 Use is limited to small streams ordrainage ditches.
 Stream banks must be of sufficientheight.
 Current must be relatively slow.
 Limited to non-navigable waters.
 Loose straw will allow leakage.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-106
 B. Spills in Slow Moving, NarrowStreams. (continued)
 6. Anchor baled or loose straw boomwith a 2 x 4 piece of wood and ropeto a road bridge (see Exhibit 1.6-29).
 Very effective in certain situations.
 Makes use of a pre-existing barrier.
 Loose straw will allow leakage.
 Must be monitored closely and pumpedout regularly.
 7. Anchor baled or loose straw boomwith a 2 x 4 piece of wood (or steelstakes driven through the bales) tocircular culverts (see Exhibit 1.6-30).
 Very effective in certain situations.
 Makes use of a pre-existing barrier.
 Loose straw will allow leakage.
 Must be monitored closely and pumpedout regularly.
 8. Apply air with diffusers or aircompressors to the water surface toact as a barrier to insoluble floatingsubstances.
 Necessary equipment is common andgenerally available.
 Navigation is not impeded.
 Prevents spreading of spill.
 Safe to handle.
 No secondary effects to environment.
 May be ineffective in adverse windconditions or strong currents.
 Ineffective in deep water.
 Ineffective for large, thick-layered spills.
 Usually needs to be pre-installed at thespill site.
 Is rarely used in emergency response.
 Obtaining proper diffusers andcompressors may be difficult.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-107
 C. Moderate to Large Spills in Fast-Moving, Narrow Streams.
 1. Use a deflection boom (see Exhibit1.6-31).
 Considered to be one of the mosteffective means of confinement.
 No secondary effects to the environment.
 Safe to handle.
 Prevents spreading of spilled substance.
 Must have access to a significant amountof boom sections.
 Extent of use for one boom is limited toonly a couple of thousand yards.
 May not eliminate volatilization.
 Trained personnel and specializedequipment are needed.
 May be difficult and time-consuming toobtain and deploy.
 Vulnerable to damage by certain high-solvency hazardous substances.
 Prone to hydroplane under highconditions.
 # If the water is navigable or theboom cannot stretch across thechannel:
 Should not impede navigation since itdoes not stretch across the entire widthof the river.
 (a) Determine in what part ofthe stream the spilledsubstance is flowing (i.e.,side, middle, or somecombination);
 (b) Deploy the boom at thebest location such that themost amount of spilledmaterial can be confined;
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-108
 C. Moderate to Large Spills in Fast-Moving, Narrow Streams.(continued)
 (c) Tie boom to the shoreline atone end and tow itupstream at approximatelya 30E angle until the leadingedge of the boom is about1/4 of the way across thewidth of the area to confine;
 (d) Attach the end of the boomto a mooring line tomaintain the properconfiguration to herd thespilled substance;
 (e) Place a second boomdownstream and parallel tothe first boom such that itsleading edge is far enoughout to catch spilled materialthat was not captured bythe first boom;
 (f) Place subsequent booms int h e s a m e f a s h i o n(approximately three or fourbooms should be enough;
 (g) If the booms cannot captureall of the spill (i.e., theboom's leading edge is notfar enough out in thestream to catch all of theflow), consider placingbooms in the same manneron the opposite shoreline.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-109
 C. Moderate to Large Spills in Fast-Moving, Narrow Streams.(continued)
 # If the water is not navigable andthe boom can stretch across thechannel:
 Navigation is impeded.
 (a) Tie the boom to theshoreline at the intendedcollection point and tow theboom ups t ream a tapproximately a 30E angle;
 (b) Moor the boom on the otherside of the shore. Theboom should not haveenough slack to bow outinto a "U" shape;
 (c) In small streams, additionalbooms might be used tocatch any entrainedmaterial. One of theseshould be deployed justdownstream of the firstboom and others atintervals of 1/4 to 1/2 miledownstream.
 2. Use a Gelling Agent.
 # Disperse the gelling agent ontothe spill with shovels, handpumps, dry chemical fireextinguishers, or sandblastersfrom shoreline or boats.
 # Persons applying this productshould be upwind of the locationof application.
 Compatible with a variety of substances.
 Innocuous thickening; no exothermicreaction.
 May prevent vaporization.
 Rapid reaction rate.
 Equipment and material may not bereadily available for quick response.
 Trained personnel required forapplication.
 May be ineffective in adverse windconditions.
 Use of gelling agents is regulated underfederal, state, and, possibly, local laws;check these laws before using gellingagents.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-110
 C. Moderate to Large Spills in Fast-Moving, Narrow Streams.(continued)
 # Consider combining with a fire orvapor suppression foam toreduce any fire hazard, unlesscurrent is too swift for foam build-up.
 # Combine with other confinementmethods, in some cases.
 D. Spill in a Large, Fast-Moving River. Prospects for confining the spill are notgood, unless it flows into a naturalconfinement area at a location along theshoreline. Use combination of theconfinement techniques discussed forother situations, as appropriate.
 E. Spill Trapped Under Ice. 1. Allow the product to float to adownstream area free from the ice,if the water body has a current andice area is limited.
 2. If the above situation is notapplicable.
 (a) Determine the extent of thespill mass with ice borings;
 May require that people walk onto thesurface of the ice. Rescue contingenciesmust be established.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-111
 E. Spill Trapped Under Ice.(continued)
 (b) Construct a ditch ofapproximately 1 inch widtharound the periphery of thespill. The depth of the ditchshould be down to waterlevel.
 (c) Construct a wooden boomby placing 4 x 8 sheets ofmarine plywood into theditch around the peripheryof the spill.
 (d) Prop the plywood in place,and allow it to freeze intoposition.
 (e) Heat the spilled substance(except for flammables) if itfreezes or becomes tooviscous for skimming. ASalamander heating unit,which can be found at mostpetroleum transfer facilities,can be used for thispurpose.
 (f) Skim the product from the wateronce the ice in the boomed areahas melted.
 (g) Periodically drill borings innearby ice and samplewater to determine if anypollutants are escapingfrom the boomed area.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-112
 F. Spill Covers a Large Area Wherethe Current Is Very Slow.
 1. If spill is near shoreline, use a boomin order to contain the spill.
 (a) Moor one end of the boomto the shore.
 (b) Tow the loose end aroundthe periphery of the slick.
 (c) Slowly, tow into shore asmuch as possible.
 2. If the spill is near center of waterway,determine direction of the wind andcurrent. If the situation permits, waitfor the spill to reach shore, then usecontainment boom to surround andcontain it for collection.
 3. If you have very little current or wind,use an encircling boom (see Exhibit1.6-33).
 (a) Deploy the boom such thatit completely encircles thespill.
 (b) Shorten the boom in orderto effectively contain thespill to a smaller size.
 Can be very effective in certain cases.
 No secondary effects to the environment.
 Safe to handle.
 Prevents spreading of spill.
 Should not impede navigation.
 Extent of use is limited to only a couple ofthousand yards.
 May not eliminate volatilization.
 Trained personnel and specializedequipment are needed.
 May be difficult and time-consuming toobtain and deploy.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-113
 F. Spill Covers a Large Area Wherethe Current Is Very Slow.(continued)
 (c) If commercial booms arenot available, make shallowbarrier made from rope, anair-inflated fire hose, logs,etc.
 Can be very effective in certain cases.
 Logs can be more effective than hawsersand hoses since they ride deeper in thewater.
 Prone to hydroplane under high windconditions.
 Heavy currents and wind or current shiftsmay render this method ineffective.
 Wind, current action, or additional spillvolume entering the area inside thebarrier may cause the depth of thematerial to increase and pass under thecontainment device.
 Logs can be difficult to handle
 Logs can be ineffective in rough waterbecause they may pitch whenperpendicular to the crest of a wave.
 Logs cannot be easily fastened to oneanother to form a continuous boom.
 G. Spill in a Smaller Water Body that isConnected to Stream or River.
 Construct a dike or berm at the locationwhere the smaller water body beginsflowing into the stream.
 Materials and equipment are generallyavailable.
 Safe to handle by untrained personnel.
 Localizes the hazard by preventingdiffusion and spreading of the spilledsubstance.
 Subject to unstable overflow conditions.
 May not eliminate percolation orvolatilization.
 Limited to specific topographicalsituations.
 May require heavy earth-movingequipment.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-114
 H. Off-Shore Oil Spill. U.S. Coast Guard takes the lead role.Coast Guard will determine if and wherethe spill will come ashore. They maychoose to let the spill disperse at sea. Toconfine spill, they will use an encirclingboom.
 Whereas the USCG may wish to allowthe spill to disperse, NYS law requiresthat spills in state waters be confined.
 I. Spill Sinks in Water. 1. Not all spills that sink in water willrequire confinement. Somesubstances sink close to the sourceof the release and are not lightenough to be carried by the current.
 2. For spills that sink and will requireconfinement in slow- movingstreams:
 (a) Use Containment Curtains.These are flexible meshskirts of varying grades thatare supported by foamjacket f loats. Thepermeable mesh allows thewater to flow through butre ta ins the sp i l l edsubstance.
 # Bring curtain in itscontainer by boat tolocation where it will bedeployed.
 Can be highly effective.
 Costs are moderate relative to otherconfinement measures.
 Limited to spills that are relativelyconfined.
 Cannot be used effectively in swiftcurrents and high wave action.
 Curtain needs periodic repositioning.
 Trained personnel are required.
 Deployment may be time-consuming.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-115
 I. Spill Sinks in Water. (continued) # Deploy curtain directlyinto the water from itsshipping container bypulling one end away bya second boat.
 # Move the curtain intoposition.
 # Increase the weight ofthe curtain ballast (withweights, chains) to sinkit in-place.
 # Anchor the curtain to thebottom.
 (b) Alternatively, construct atrench (by dredging,usually) in a stream bed totrap immiscible substancesby gravity.
 # Do not use naturald e p r e s s i o n s f o rcontainment purposesbecause the currentsthat c reated thedepression would alsotend to remove the spillmass.
 Costs are low relative to otherconfinement techniques.
 Spilled materials may be recovered in anearly unadulterated, easily recoverableform.
 Prevents spreading along the bottom ofthe stream.
 Adequate construction time, especiallygiven advance notice of an upstream spillfor a downstream excavation.
 Impractical in spill situations when thebed is extremely hard or soft, or granular.
 Limited to areas with a gentle current sothat equipment can be maneuveredeffectively.
 Impractical in areas with high sedimenttransport (trenches could be filled withnon-contaminated materials).
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-116
 I. Spill Sinks in Water. (continued) # Use underwater ploughs toexcavate trenches up to 10feet deep and to excavatetrenches in silty clays.
 # Use submersible trencherswhen excavating in verydeep waters (up to 650feet).
 # Excavate downstream of aspill and perpendicular tothe direction of the flow.
 # Dig trenches completelyaround a spill in harborsand shallow open water.
 # Dig wide trenches tocontain substances withlow specific gravity and ofsmall particle size; dignarrow ones to containheavy substances andthose of large particle size.
 Impractical for extensive areas ofcontamination.
 May not eliminate percolation.
 Limited to specific topographic situations.
 May need divers (who may be difficult tofind).
 Use of mechanical equipment may stir upcontaminants back into the water columncaus ing fu r the r downs t reamcontamination.
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Exhibit 1.6-25
 Initial Response to Free Product on Water Surface
 STRATEGIES & TECHNIQUES FOR SPILL CONFINEMENT ON WATER SURFACE(continued)
 Situation Strategy/Technique Advantages Disadvantages
 1.6-117
 I. Spill Sinks in Water. (continued) 3. For spills that sink in slow-moving,small ditches, creeks, and streams:
 (a) Construct an underwaterdike or berm to containinsoluble sinking materialsand allow clean, lighterwater to flow over (seeExhibit 1.6-34).
 # Use earth material, sandbags, etc. that aresufficiently coarse to resisterosion and downstreamtransport. Use conventionalexcavation and earth-moving equipment forinstallation. Manualplacement is possible insmal l -scale, shal lowapplications.
 # Extend dike or berm acrossa s t ream channe l ,perpendicular to thedirection of flow.
 Localizes spill and prevents spreading ofthe substance along the stream bed.
 Relatively quick and easy to deploy.
 Materials and equipment are commonand generally available.
 Costs associated with containment dikesare low to moderate relative to otherconfinement techniques.
 Ineffective in fast-moving streams withstrong current and high flow.
 Ineffective in adverse weather conditions.
 Turbulence behind the berm may renderthe method ineffective.
 May not eliminate percolation.
 Effective placement is hampered by deepwater depths.
 Compaction equipment and monitoring ofplacement may be needed to ensure thata continuous dike of adequate structuralstability is created.
 Any construction activities in waterrequire notification to the NYSDECRegional Permit Administrator.
 (b) Alternatively, constructcofferdam to cut off asection of the stream and todivert partial or full waterflow through a pipe of anexcavated channel so that itre-enters the streamchannel at a point fartherdownstream (see Exhibit1.6-35).
 Localizes spill and prevents spreading ofthe substance.
 Materials and equipment are commonand generally available.Ineffective in fast-moving streams with strong current andhigh flow.
 Any addition of permanent fill orbulkheading to water may require aStream Protection Permit.
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1.6-118
 I. Spill Sinks in Water. (continued) # Construct dam of soi l ,sheet piling, earth-filledsheet pile cells, or sandbags.
 # Various configurations areuseful and depend on thespecific situation anddesired effect.
 4. For spills that sink in slow-moving,but deep waters:
 # Create a curtain of rising airbubbles that spreads laterally inthe water body. Artificiallyinduced water currents aregenerated by the air curtain thatcounter the normal currents, thusconfining the spilled substances.
 # Lay a weighted perforated headerpipe on the bottom in aconfiguration similar to thatemployed for containmentcurtains.
 # Compressed air is transmittedfrom blowers or air compressorsthrough a flexible feed line to theheader pipe.
 # Air forced through the headerpipe is released to the watercolumn through the perforation.
 Can be deployed quickly; particularly well-suited for emergency response.
 Well-suited for use in waters with boattraffic because their presence does notimpede navigation.
 Costs are moderate relative to othercontainment techniques.
 Not effective in water bodies withsubstantial turbulence or current.
 Not as efficient in shallow water becausegreater volumes of air are necessary tomaintain an effective curtain.
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Exhibit 1.6-36
 Initial Response to Free Product on Water Surface
 ADVANTAGES & DISADVANTAGES OF ALTERNATIVE SPILL CONFINEMENT AND CLEAN-UP EQUIPMENT
 Spill Confinement Equipment/Material Description/Comment Advantages Disadvantages
 1.6-129
 A. Containment Booms # Buoyant, sausage-like apparatusused to confine a spill of a liquidmaterial that is floating on a watersurface. Boom may beconstructed of a sorbent material,in which case it will also absorb aportion of the spilled substance.
 # Very effective in slow-movingwaterways where relative velocityof the current is less than 1.3knots and the waves are less than2.54 feet.
 # No secondary effects to theenvironment.
 # Applicable for a wide range ofwater body types.
 # Prevents spreading of spill.
 # Extent of use is limited to only acouple thousand yards.
 # Effective only in slow or stagnantwater. Otherwise material will beentrained by the current passingunder the boom.
 # More expensive than makeshiftbooms.
 # Will not eliminate volatilization.
 # Trained personnel and specialequipment needed to deployboom.
 # Boom may be difficult and time-consuming to obtain and deploy.
 # Vulnerable to damage by certainhigh-solvency hazardoussubstances.
 # Prone to hydroplane even underhigh wind conditions.
 # May impede navigation.
 # Dangerous (i.e., flammableand/or toxic) concentrations ofvapors may build up when a largespill is confined within or behindbooms.
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Exhibit 1.6-36
 Initial Response to Free Product on Water Surface
 ADVANTAGES & DISADVANTAGES OF ALTERNATIVE SPILL CONFINEMENT AND CLEAN-UP EQUIPMENT(continued)
 Spill Confinement Equipment/Material Description/Comment Advantages Disadvantages
 1.6-130
 B. "Sausage" Boom # A buoyant boom covered withsorbent material that is composedof sections of 5 to 10 feet that areclipped together to attain thedesired length for effective spillconfinement.
 # Must be disposed of after use.
 # Flexible usage for many differentspill types and sizes.
 # Can be effective in both containingand collecting the spillsimultaneously.
 # Designed for long-termdeployment; will not deteriorate ordisintegrate when left in water forlong periods.
 # Relatively expensive.
 # Cannot be reused.
 # Requires connection of each link;can be time-consuming.
 # Must be disposed of as ahazardous waste.
 C. Harbor Boom # Boom is composed ofpolyurethane and comes insections of varying lengths (i.e., 5to 20 ft.), which can be connectedto form one large continuousboom.
 # Often combined with asubmersible skirt in order toprevent entrainment. Submersible skirt is a flat, plasticdevice that is approximately 1 to 2feet in width and runs the lengthof the boom.
 # Often combined with sorbentmaterials (placed on theupstream side of the boom) inorder to enhance confinementand also collect material.
 # Connection of sections is not involved.
 # Reusable.
 # Stronger than a "sausage" boom.
 # Use is not as flexible as asausage boom.
 # Must be cleaned after use.
 D. Makeshift Boom # Manufactured booms may not beavailable. In these cases, usereadily available materials toconstruct booms.
 # Makeshift booms can be madefrom a variety of materialsincluding the following:
 # Construction items are readilyavailable.
 # Items are usually inexpensive.
 # Effectiveness is limited.
 # Secondary effects to the envir- onment (i.e., straw floatingdownstream).
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Exhibit 1.6-36
 Initial Response to Free Product on Water Surface
 ADVANTAGES & DISADVANTAGES OF ALTERNATIVE SPILL CONFINEMENT AND CLEAN-UP EQUIPMENT(continued)
 Spill Confinement Equipment/Material Description/Comment Advantages Disadvantages
 1.6-131
 -- air-inflated fire hoses(especially suited forcontaining a thin layer of asubstance on the watersurface)
 -- logs-- straw-- inflated tires-- rope hawsers.
 E. Spill Herding # Fire hose sprays or propwash areused to direct spilled, insolublematerials into a confined area(i.e., boomed area).
 # Necessary equipment is commonand generally available.
 # Localizes the spill.
 # Safe to handle.
 # Quick and easy.
 # May be ineffective in adverse windconditions or strong currents.
 # Suitable confinement area mustbe available.
 # Turbulent flow may producesome chemical distribution.
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Exhibit 1.6-36
 Initial Response to Free Product on Water Surface
 ADVANTAGES & DISADVANTAGES OF ALTERNATIVE SPILL CONFINEMENT AND CLEAN-UP EQUIPMENT(continued)
 Spill Confinement Equipment/Material Description/Comment Advantages Disadvantages
 1.6-132
 F. Sorbent Materials # Use to ad/absorb the spilledmaterial once it is confined.
 # Is often used in conjunction with aboom, and with other collectiontechniques (e.g., pumping) inorder to ensure complete cleanup.
 # Apply by hand or with a pitchfork. May be able to blow particulate in-place with a mulcher, ifpracticable.
 # Materials are generally inert; safeto handle.
 # May reduce vaporization.
 # Removal is relatively simple andcan be accomplished quickly.
 # Immobilizes and collects the spill.
 # Materials and equipment may notbe readily available for quickresponse.
 G. Manufactured Sorbent Materials # Can be composed of a variety ofmaterials, including the following:
 -- amorphous silicate glassfoam
 -- polypropylene-- activated carbon-- polyurethane.
 # Many sorbents absorb several (13to 28) times their own weight.
 # Many sorbents repel water whileab/adsorbing contaminants andremaining afloat.
 # Many sorbents will not deteriorate,disintegrate, nor sink when left inwater for months.
 # Some sorbents resistflammability.
 # Much more effective than claysorbents.
 # Very useful when combined with awire fence as a barrier to filter outthe contaminant.
 # More expensive than claysorbents.
 # May not be as readily available asclay sorbents.
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Exhibit 1.6-36
 Initial Response to Free Product on Water Surface
 ADVANTAGES & DISADVANTAGES OF ALTERNATIVE SPILL CONFINEMENT AND CLEAN-UP EQUIPMENT(continued)
 Spill Confinement Equipment/Material Description/Comment Advantages Disadvantages
 1.6-133
 G. Manufactured Sorbent Materials(continued)
 # Particulate sorbents can bespread manually or mechanicallythrough a mulcher (if practicable)on open area of large spills.
 # Sorbent booms are recommendedfor confinement and absorption oflarge spills of light oil and long-term control of discharges inditches, streams, rivers, lakes,and terminal docks and piers.
 # Sorbent pillows are recommendedfor handling of smaller quantitiesof light oil in confined spaces (e.g.,sumps, catch basins, bilges, orsettlement ponds).
 # Sorbent sheets/pads are useful inopen areas, but particularly usefulfor congested areas (e.g., underdocks, in shallow waters, rockyshorelines, marshes, andbeaches where skimmers cannotbe deployed).
 Can also be used to wipe upcontaminated docks, boats, andequipment.
 # Sorbent sweeps arerecommended for sweepingrainbow sheens and other thinslicks on water where mechanicalskimmers fail. The rope enclosedin the sorbent material facilitatessweeping action over largesurface areas.
 # Sorbent rolls can be used on allsizes of spills and discharges. Can be cut to cover small areas.
 Can also be traced downstream frombooms to remove escaping oil traces.
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Exhibit 1.6-36
 Initial Response to Free Product on Water Surface
 ADVANTAGES & DISADVANTAGES OF ALTERNATIVE SPILL CONFINEMENT AND CLEAN-UP EQUIPMENT(continued)
 Spill Confinement Equipment/Material Description/Comment Advantages Disadvantages
 1.6-134
 G. Manufactured Sorbent Materials(continued)
 # Sorbent pom-pons/snares arerecommended for sorbing heavycrudes and fuel oils, andchemicals in freezing orsubfreezing temperatures. Activated carbon is most oftenused with 2 x 4 pieces of woodand some type of netting (mesh orfence) to create a "filter box" thatis placed across the entire widthof a small stream.
 H. Deployment Boats # Booms can be deployed with avariety of types of boats. Themost commonly used boats aresmall motor boats. If the spilledsubstance is flammable orcombustible, use a boat with anexplosion-proof engine.
 # Some companies manufacturepollution barges that both deploythe boom and pump up the spilledmaterial for disposal.
 # Some boats are speciallymanufactured and equipped fordeploying booms.
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Exhibit 1.6-37
 Initial Response to Free Product on Water Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON WATER SURFACE
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-135
 A. Neutralization # Neutralization involves thereaction between a spilledsubstance and another chemicaladded to the spilled substancewhich serves to counteract thehazards that were present.
 # Due to the extreme importance ofusing the appropriate neutralizingchemical for a particular spill, yourbest course of action is to consultone or more of the followingreferences for selecting the properneutralizer:
 - CHEMTREC (1-800-424-9300)- Manufacturer (if known) of the
 spilled substance- Dangerous Properties of
 Industrial Materials 7th Edition,Sax, 1989.
 - Manual of HazardousChemical Reactions (NFPA491M), National Fire ProtectionAssociation, 1986.
 - EPA Chemical Profiles forExtremely HazardousSubstances, EnvironmentalProtection Agency, June 1988.
 # Apply recommended neutralizingchemicals to a spill to eliminate orsignificantly reduce the hazards.
 # Neutralization chemicals can becombined with fly ash (in certaincases) in order to reduce bubblingand frothing. Consult with achemist before taking action.
 # Apply these chemicals from anupwind position.
 # Reduces the initial highconcentration.
 # Minimal auxiliary equipmentrequired for small spills.
 # May not be readily available forquick response.
 # Trained personnel andappropriate protective gear arenecessary.
 # Possible secondaryenvironmental hazard created ifapplication is overshot and/orused in excess.
 # Effectiveness is reduced in waterwhere proper mixing cannotoccur.
 # Possible exothermic reactioncausing bubbling, frothing, orspattering; may present hazardsand/or difficulties with cleanup.
 # Specialized application equipmentmay be necessary for large spills(e.g., helicopters).
 # May have an adverse aquaticimpact.
 # Possible synergistic effectsbetween neutralizing agent andother natural materials present inthe water.
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Exhibit 1.6-37
 Initial Response to Free Product on Water Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON WATER SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-136
 B. Dispersion # Apply uncontaminated water to thecontained spill (if water is compatible) in order to dilute theeffects of the spill.
 # Dispersion of a flammable liquidwill reduce the generation offlammable vapors.
 # Water supplies are readilyavailable.
 # Immediate reduction of initial highconcentration.
 # Equipment is common andgenerally available.
 # May reduce fire hazard.
 # Hazard may be reduced to sucha degree that collection isrendered unnecessary.
 # May not eliminate volatilization.
 # Application is limited to only certainchemicals and situations.
 # Potential contamination of water usedfor drinking, recreation, industry,agriculture, or navigation.
 C. Encapsulation # Cover the floating substance witha plastic sheet, tarp, or close-packed sorbents. Best used incombination with booms.
 # Safe to handle by untrainedpersonnel.
 # No secondary effects to theenvironment.
 # Materials are common andgenerally available.
 # Reduces vapor hazards.
 # Good as a short-term solution.
 # Some materials are vulnerable todamage from certain chemicals.
 # Plastic sheet must be cleanedpromptly after use (if it is to bereused); may present problems incleanup and disposal.
 # May be difficult to set up.
 # Encapsulation will not eliminate vaporhazards completely.
 D. Foams # Apply a compatible foam (e.g., ahazmat foam, protein,fluoroprotein, alcohol, AFFF) to thesurface of the spill.
 # Apply foam from an upwindlocation.
 # May be combined with a gellingagent in some cases, ifcompatible.
 # Replenish the foam blanketperiodically to ensure acontinuous blanket.
 # Reduces vapor generation and,therefore, prevents downwindcontamination.
 # May act as a barrier to ignitionfrom external sources.
 # May reduce fire hazard, if spilledsubstance is flammable orcombustible.
 # Protection time is limited and finite,because foam eventually degrades,unless foam is replenished.
 # May be ineffective in adverse wind orwave conditions as collapse rate ofthe foam bubbles is increased.
 # Will be ineffective in fast- movingcurrent.
 # Low-expansion foams are permeableto vapors.
 # May be incompatible with certainchemicals.
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Exhibit 1.6-37
 Initial Response to Free Product on Water Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON WATER SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-137
 D. Foams (continued) # Possible exothermic reaction may beproduced.
 # Equipment and materials may not beavailable for quick response.
 # Trained personnel are necessary forapplication.
 # Possible secondary effects on theenvironment.
 # Presence of foam may complicateclean-up efforts.
 E. Chelation # Apply compounds (generally organic)that bind metal ions resulting in theirdeactivation either in solution(sequestrants) or as precipitates.
 # Apply these products from an upwindlocation.
 May reduce concentration in solution tobelow toxic levels.
 # Finite lifetime. Eventual release ofmetal ions into environment.
 # Increase in oxygen demand.
 # Secondary effects on environment.
 # Trained personnel required.
 # Materials and equipment may not bereadily available for quick response.
 # Has limited effectiveness in emergencyhazardous spill response.
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Exhibit 1.6-37
 Initial Response to Free Product on Water Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON WATER SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-138
 F. Solvent extraction # Apply chemicals that transfer solubleorganic compounds to an immisciblephase.
 # Apply these products from an upwindlocation.
 # May reduce concentration in solution tobelow toxic levels.
 # Creates an inert material that may bemore easily removed.
 # Low toxicity.
 # Safe to handle.
 # Ineffective in large spills.
 # Specialized equipment necessary fordispersion, vigorous mixing, extraction,and condensing, etc.
 # Trained personnel necessary.
 # Secondary effects to the envir- onment(i.e., formation of a surface film, whichmay interfere with aeration orphotosynthesis; cause fouling ofshorelines; and interfere withwaterfowl).
 # Use for emergency hazardous spillresponse very limited.
 # Presence of chemicals may complicateclean-up efforts.
 G. Precipitation (using sinking agents)
 NOTE: Use of sinking agents inNew York State waters isnot allowed.
 # Apply chemicals (i.e., sinking agents)to convert hazardous substances intosettleable particles.
 # Apply these products from an upwindlocation.
 # Creates an inert material that may beeasily removed from the body of water.
 # May reduce concentration in solution tobelow toxic levels.
 # Subsequent removal of deposits couldresult in resuspension.
 # Negative impacts on environment dueto increase in ionic strength of water.
 # Increased turbidity.
 # Potential increase in nutrientconcentration, which may promotealgae growth or increase oxygendemand.
 # Use for emergency hazardous spillresponse very limited.
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Exhibit 1.6-37
 Initial Response to Free Product on Water Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON WATER SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-139
 H. Biodegradation # Apply the microbes specific for theinvolved hazardous chemical(s) onthe spill.
 # Microbes' food source is thecontaminant; they persist until foodsource is consumed.
 # Hazardous substance is removedfrom the environment.
 # Subsequent disposal is not alwaysnecessary.
 # In some cases, cleanup can becompleted at a much quicker rate thanwith other remedial options.
 # Process is natural and ecological andis nonpathogenic to humans andanimals.#Many hazardous materialsare resistant to biological degradation.
 # Method can be slow if significantresearch is necessary to find thecorrect microbes and to transportthem to the spill site.
 # In order to achieve a faster reactionrate, it is necessary to add largequantities of acclimated cultures;however, the technique is generallyslow.
 # This technique is not recommendedfor emergency response.
 # The biodegradation treatment methodis labor intensive.
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Exhibit 1.6-37
 Initial Response to Free Product on Water Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON WATER SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-140
 I. Cryogens # Apply a non-reactive cryogenicagent to the spilled substance toreduce vaporization and/or lowerflammability. Prior to application,ensure that it is compatible with thespilled substance.
 # In many cases, it is advised thatpersons applying these materials beupwind of the location of application.
 # Possible cryogens include:
 (a) Liquid carbon dioxide (CO2)
 # Rapid cooling effect of reaction.
 # Small quantity needed relative to othercryogens.
 # Reduces generation of toxic vaporsand/or heat and flames.
 # Handling cryogenic substances isdangerous because of their inherentphysical properties (i.e., extreme cold). Cryogens will instantly freeze livingtissue upon contact.
 # High CO2 losses occur upon applicationto the spill.
 # Secondary effect to the environment. CO2 cloud reduces visibility and oxygenlevels in the vicinity.
 # Trained personnel wearing appropriateprotective gear are required.
 # Materials may not be readily availablefor quick response.
 (b) Dry ice (solid CO2) # Has better protection and coolingcapabilities than liquid CO2.
 # More available than liquid CO2.
 # Reduces generation of toxic vaporsand/or heat and flames.
 # Grinding is necessary beforeapplication; may be time-consuming.
 # May change pH of water.
 # Application requires the use ofappropriate protective gear.
 # Reduction in temperature is ofteninsufficient.
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Exhibit 1.6-37
 Initial Response to Free Product on Water Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON WATER SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-141
 I. Cryogens (continued) (c) Ice # Safe for use by untrained personnel.
 # Generally available.
 # Reduces generation of toxic vaporsand/or heat.
 # Reduction in temperature is ofteninsufficient.
 (d) Liquid nitrogen (N2) # Extremely low temperature reductionis possible.
 # Reduces dispersion of toxic vaporsand/or heat and flames.
 # Large quantities necessary.
 # Secondary effects to environment: N2
 cloud reduces visibility and oxygenlevels in vicinity.
 # Materials may not be available for quickresponse.
 # Trained personnel are necessary;contact with liquid N2 is extremelydangerous.
 # Possible water pollution problemcreated by entrainment of hazardousliquid by N2 vapors.
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Exhibit 1.6-37
 Initial Response to Free Product on Water Surface
 TREATMENT METHODS FOR CONFINED SPILLS ON WATER SURFACE(continued)
 Treatment/Method Description/Comment Advantages Disadvantages
 1.6-142
 J. Dispersion by Chemical Application # Chemical dispersants are surfactantsthat function at the spilledsubstance/water interface byreducing surface tension andpromoting droplet formation of thespilled substance. Dispersants onlywork on substances that:
 -- are lighter than water,-- are non-soluble in water, and-- have petroleum-like properties.
 # The purpose of applying dispersantsis to spread out the spilled substanceto allow rapid dilution to occur, whichlowers the concentration level toacceptable levels.
 # Dispersants can be applied to a waterborne spill by spraying from anaircraft, boat, or from shore.
 # Any dispersant that is beingconsidered for use, must have beenapproved by EPA.
 # Utilization of dispersants should bemade on a case-by-case basis. Thedecision should be based upon on-scene environmental conditions,toxicity of the spilled substance, theamount of substance to be dispersed,and present water current conditions.
 # Large spills are broken up into dropletsthat can be naturally diluted anddegraded by the water.
 # Can be faster and less expensive thanother treatment/clean-up methods,provided that dispersing agents andequipment are readily available.
 # Dispersants are most effective onpetroleum spills, a commonly spilledproduct.
 # Chemical dispersants may have anadverse effect on the surroundingecology, particularly when largedosages are applied.
 # Dispersants will not be effective in calmwater or excessively choppy water.
 # Sufficient quantities of EPA-approvedchemical dispersants are not normallyreadily available.
 # For large spills, effective application ofdispersants will normally require theuse of aircraft.
 # Few substances can be effectivelydispersed using chemical agents.
 # The dispersion process is usually slow,which increases the chances of failuredue to changing environmentalconditions.
 # Once the spilled substance and waterhave formed an emulsion, the less likelyit is that the dispersant will be effective.
 # Attempts should not be made todisperse highly toxic substances.
 # Dispersants should only be used as alast resort due to the negativeconnotations associated with their use.
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Exhibit 1.6-38
 Initial Response to Free Product on Water Surface
 COLLECTION OF CONFINED WATER SURFACE SPILL FOR DISPOSAL
 1.6-143
 If after spill confinement and/or treatment the contaminant is rendered environmentally safe, leave it in place for natural degradation. If after spill confinement and/or treatment thecontaminant is still hazardous, recover the spilled product for safe disposal.
 Choice of clean-up strategies should be based upon the following: (a) immediate and ultimate danger posed to local populations and local biological communities by the spill; (b)degree of difficulty and danger encountered with removal; (c) cost; and (d) available resources.
 Situation Collection Method Advantages Disadvantages
 A. The Confined Spill is Large inSize.
 Use skimmers to remove as much ofthe spill as possible and use sorbentmaterials (see Exhibit 1.6-20, Parts 6and 7) to soak up the remainingsubstance.
 # Types of skimmers include thefollowing:
 (a) Floating suction head. Anenlarged end of a suctionhose that allows material tobe recovered over a widerarea than the open end of asuction pipe.
 (b) Round floating weir. Circularweirs supported in the waterby a round float or series offloats. A suction line runsfrom the bottom of the panand continually draws off thepollutant and water that isskimmed into the pan.
 # Prevents spreading of spill.
 # No secondary effects toenvironment.
 # Applicable to a wide range ofwater body types.
 # Vulnerable to damage from certainhigh-solvency chemicals.
 # Large quantity of water removed.
 # Equipment may not be readilyavailable for response.
 # Requires trained personnel.
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Exhibit 1.6-38
 Initial Response to Free Product on Water Surface
 COLLECTION OF CONFINED WATER SURFACE SPILL FOR DISPOSAL(continued)
 Situation Collection Method Advantages Disadvantages
 1.6-144
 A. Confined Spill is Large in Size.(continued)
 (c) Rotating arm or disc. Rotates in and out of aspill. Material is wipedfrom the drum or disc to acollecting tank.
 (d) Oleophyllic belt. Workslike a rotating drum or disc-type skimmer except ituses an oleophyllicmaterial (i.e., poly-propylene).
 B. Confined Spill is RelativelySmall in Size, or Skimming isNot Feasible for a Large Spill.
 1. Use a hand-held pump, vacuum,or suction hose to remove asmuch of the spill as possible.
 2. Use sorbent materials (seeExhibit 1.6-20, Parts 6 and 7) tosoak-up the remaining quantitiesof the product.
 # Necessary equipment iscommon and generally available.
 # Can be used in various types ofspill situations and topographicalsettings.
 # Effectiveness decreases as spillsize increases.
 # Large quantity of water and/orsediment can potentially beremoved.
 # Vulnerable to damage by certainchemicals.
 # Needs collection device.
 # Requires trained personnel.
 C. Spilled Material Sinks in Water. Choice of clean-up strategy should bebased upon the following: (a)immediate and ultimate danger to localpopulations and local biologicalcommunities from the spill; (b) degreeof difficulty and danger encounteredwith removal or burial; (c) cost; and (d)available resources.
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Exhibit 1.6-38
 Initial Response to Free Product on Water Surface
 COLLECTION OF CONFINED WATER SURFACE SPILL FOR DISPOSAL(continued)
 Situation Collection Method Advantages Disadvantages
 1.6-145
 C. Spilled Material Sinks in Water.(continued)
 Options include:
 (a) Leaving the treatedcontaminant in-place if it isenvironmentally safe or ifremoval or burial isimpossible.
 (b) Burying the treated materialin-place (if legal) using asuitable, inert coveringmaterial such as sand orcrushed stone.
 # Equipment and materials arecommon and readily available.
 # Prevents immediate spreadingand dispersion.
 # Potential natural re-excavation byscouring and biological action.
 # Ineffective in navigable waters thatare routinely dredged (i.e.,shipping channels).
 # May require underwater operationsby divers (in chemical-resistantsuits) and/or manned orunmanned equipment.
 # Possible secondary effects onenvironment.
 # May not eliminate percolation.
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Exhibit 1.6-38
 Initial Response to Free Product on Water Surface
 COLLECTION OF CONFINED WATER SURFACE SPILL FOR DISPOSAL(continued)
 Situation Collection Method Advantages Disadvantages
 1.6-146
 C. Spilled Material Sinks in Water.(continued)
 (c) Recovering the product usingdiver-held dredges, mechanicaldredges, hydraulic dredges,barge-mounted centrifugal pumps,pneumatic dredges, barge-mounted suction hoses.
 # Necessary equipment is commonand generally available.
 # Application in wide variety ofbodies of water.
 # Prevents spreading along thebottom of the body of water.
 # May be used immediately as anemergency response technique orfor subsequent chemicaltreatments (e.g., precipitation).
 # Increased turbidity due to force ofbottom impact, ascent to surface,and reapplications of dredge.
 # Effectiveness decreases withlarge spills.
 # Large quantity of natural sedimentand benthos removed.
 # Adverse effects on environment.
 # Spreads contamination by mixingwith water.
 # May be difficult to find divers willingto enter contaminated waters.
 # Divers must wear chemical-resistant suits.
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NOTES
 10 See Part 2, Section 2, on Equipment Training, Calibration, and Maintenance for additionalinformation on the spill containment materials that each BSPR response vehicle should have as part of itsstandard equipment inventory.
 1.6-147
 conditions such as high winds, fast currents, turbulent waters, and freezing temperatures. Theseexhibits do not discuss releases of gases, but do discuss different treatment methods to reduce thevolatilization of a spilled material (see also Part 1, Section 3.2, Confining and ContainingReleases). Confining a spill on land to prevent its spread to a waterway is also not covered inthis exhibit, but is covered in the subsections on Confining and Containing Releases (Part 1,Section 3.2), Free Product in Structures, Sewers, and Underground Utility Lines (Part 1, Section6.2), and Free Product on Soil Surface (Part 1, Section 6.4).
 Obviously, these exhibits cannot provide guidance specific to every waterway spill situation. Ultimately, you must rely on your own experience and judgment in choosing the best approachand remedial actions. The most generally applicable rule is: Confine the spill as quickly aspossible. This may mean you, your contractor, and other response agencies have to use the tools,equipment, and materials that are readily on hand at the time that a response is necessary untilthere is time to bring additional, perhaps more effective, materials to the site.10 There is nothingwrong with the "let's make do with what we've got" strategy (e.g., spreading available straw on afloating spill until more sophisticated spill control equipment becomes available), unless suchaction is likely to cause injury or more severe damage.
 An exhibit has been included near the end of this subsection to assist BSPR personnel inestimating spill volumes on water. Based on your observations of the appearance of oil on thesurface of water, Exhibit 1.6-39 provides corresponding spill volumes and volume-to-arearatios. The exhibit also provides volume-to-area ratios based upon thickness of oil on watersurface.
 In addition, a worksheet (Attachment 1.6-1) has been provided at the end of this subsection toassist BSPR personnel in recording pertinent information regarding spills to waterways. BSPRpersonnel should begin filling in the worksheet upon arrival at the incident scene and continuecompleting it during the incident as the information becomes available. The worksheet providesspace for recording not only information regarding the spill site, weather and current conditions,and remedial efforts, but also for recording information about the vessel from which the spilloccurred (if applicable). The information you record on this worksheet will be helpful to youlater on when are you completing your required reports regarding the incident.
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1.6-148
 Exhibit 1.6-39Estimates of Spill Volumes on Water
 The color that is reflected by oil on water is related to the thickness of the oil slick. By observingthe color of the slick (and, thus, the thickness) and estimating the number of square miles covered bythe oil, we can get a fairly accurate estimate of the volume of oil that has been spilled. Forexample, oil with a thickness of 3x10-6 inches appears as a silvery sheen. If this silvery sheen isvisible over an area of 1 square mile, then the volume of oil is 1.2x104 cubic inches, or 6.97 cubicfeet of oil. Since we know that there are 7.481 gallons per cubic feet, we can use the followingequation to calculate the volume of the spill:
 1 sq. mile x 6.97 cubic feet x 7.481 gallons = 52 gallons of oil 1 sq. mile 1 cubic foot on that 1 sq. mile surface
 Appearance of Oil on Water Thickness Vol. (Gal/sq. ft.) (Sq.ft./gal) (inches) (gal)
 1. Barely visible under most 1.5x10-6 25 .000000896 1,120,000favorable light conditions.(Need to compare with clearwater to observe.)
 2. Visible as silvery sheen 3x10-6 50 .00000179 558,000
 3. First trace of color may 6x10-6 100 .00000358 279,000be observed (yellow, bronze, deep violet or purple)
 4. Bright bands of color are 12x10-6 200 .00000717 139,000visible (purple, blueto green)
 5. Colors begin to turn (brick 40x10-6 670 .0000240 41,600red, turquoise, trace ofwhite, or pale yellow)
 6. Colors are much darker 80x10-6 1300+ .00004 21,500
 Thickness Gal/sq. mile Gal/sq. ft Sq. ft/Gal
 1/16" 1,081,000 0.0388 25.77
 1/8" 2,172,300 0.0779 12.836
 1/4" 4,344,500 0.1558 6.418
 1/2" 8,689,000 0.1246 3.21
 1" 10,737,800 0.62335 1.604
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1.6-149
 Exhibit 1.6-39
 Estimates of Spill Volumes on Water(continued)
 Conversions
 # To convert inches of product per square # inches of product/mile2
 mile to gallons of product per sq. mile x 17,378,000 multiply number of inches x 17,378,000. # gals. of product/mile2
 # To convert inches of product per sq. ft. # inches of product/ft2
 to gallons of product per sq. foot x 0.62335 multiply by 0.62335. # gals. of product/ft2
 Source: Field Reference Manual, NYSDEC, Region 2 Office.
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1.6-150
 Attachment 1.6-1Worksheet for Spill to Waterway
 Investigator:
 Date: Time:
 Location Description (e.g., latitude-longitude; area-block; river mile):
 State: Water body:
 Describe Source or Suspected Source(s):
 If Spill was from a Vessel, record following:
 Name of vessel
 Gross tonnage Net tonnage
 Call Sign(s) or Official Number(s)
 Type of vessel
 Nationality(ies)
 Course Speed
 Homeport(s)
 Destination(s)
 Fuel & Cargo Capacity
 Where and How Moored or Anchored
 Owner(s)/Operator(s)
 Agent(s) Phone #
 Insurance Underwriter
 Certificate of Financial Responsibility: Date Issued
 Number
 Expiration Date
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1.6-151
 Worksheet for Spill to Waterway(continued)
 If Spill was from a Vessel (continued)
 Oil Record Book:
 Available? Yes No
 Properly maintained? Yes No
 Transfer operation procedure posted? Yes No
 Declaration of Inspection properly maintained? Yes No
 Person-In-Charge of Transfer Operation
 Master
 Chief Engineer
 Violation of 33 CFR, Subchapter O indicated?
 Describe Cause of Spill to Extent Known:
 Describe Material Spilled, if Known:
 Quantity Spilled:
 Sheen, Slick, or Emulsion on Water Surface? Yes No
 Size, Shape, and Extent of Slick/Sheen
 How Did Material Spilled Enter Waterway (include map or sketch if appropriate)
 Weather Conditions: Wind Speed Wind Direction
 Sea Height Swell Direction
 Current Speed Current Direction
 Ceiling Visibility
 Spill Detected By:
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1.6-152
 Worksheet for Spill to Waterway(continued)
 Spill Reported By:
 Spill Reported To:
 Time Elapsed Between Spill Incident and Report:
 Considering All Circumstances, Was Spill Reported Immediately by "Person in Charge?"
 Yes No
 Removal Initiated By: Coast Guard
 EPA
 Other Federal/State/Local Agency
 Other (specify)
 Time Elapsed from Spill Report to Removal
 Removal is/was is not/was not sufficient.
 List name, address, phone number of all parties involved:
 A. Suspected violator
 B. Witnesses
 C. Coast Guard Personnel
 D. EPA Personnel
 e. Other Personnel
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1.6-153
 Worksheet for Spill to Waterway(continued)
 Samples Taken (number, location, identification):
 Date & Time Samples Taken:
 Samples Taken By:
 Photographs Taken (number, type, camera used, type of film, shutter speed, lens opening):
 Date & Time of Photographs:
 Photographs Taken By:
 Source: The information contained within this worksheet was drawn and adapted from the WaterPollution Incident Report Workbook (CG-3639A) developed by the U.S. Coast Guard.
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