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SUBJECT: 

FROM: 

TO: Users of the Guidance Manual for Control of slug 
Loadings to POTWs 

The Report to Congress on the Discharge of Hazardous Wastes 
to Publicly owned Treatment Works (known as the Domestic Sewage 
Study, or DSS) documented the widespread existence of slug 
loadings of toxic pollutants and hazardous constituents to 
publicly owned treatment works (POTWs) from industrial users 
(IUs). slug loadings (spills and batch discharges) present 
special challenges to POTWs, leading to problems such as worker 
illness, actual or threatened explosions, biological upset or 
inhibition, toxic fumes, corrosion, and contamination of sludge 
and receiving waters. 

The DSS found that categorical pretreatment standards, 
locally derived numeric limits, and reporting requirements were 
not always effective in handling accidental spills or irregular 
high strength batch discharges. The DSS therefore recommended 
that EPA consider expanding pretreatment controls on these 
discharges (as well as expanding controls on other discharges of 
hazardous wastes). In September, 1988, EPA made a preliminary 
distribution of its Guidance Manual for Control of Slug Loadings 
to POTWs. 

On July 24, 1990, the Agency promulgated amendments to the 
general pretreatment and NPDES regulations to enhance control of 
toxic pollutant and hazardous waste discharges to POTWs (55 FR 
30082). One of these amendments, 40 CFR 403.8(f)(2)(v), 
specifically addresses slug discharges. It provides that POTWs 
with approved pretreatment programs shall evaluate, at least once 
every two years, whether each significant industrial user 
(defined in 40 CFR 403.3(t)) needs a plan to control slug 
discharges. For purposes of this provision, a slug discharge is 
any discharge of a non-routine, episodic nature, including but 
not limited to an accidental spill or a non-customary batch 
discharge. If a POTW decides that a slug control plan is needed, 
40 CFR 403.8(f)(2)(v) provides that the plan shall contain, at a 
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minimum, the following elements: 

o Description of discharge practices, including non-routine 
batch discharges: 

o Description of stored chemicals: 

o Procedures for immediately notifying the POTW of slug 
discharges, including any discharge that would violate a 
prohibition under 40 CFR 403.5(b), with procedures for 
follow-up written notification within five days: 

o If necessary, procedures to prevent adverse impact from 
accidental spills, including inspection and maintenance of 
storage areas, handling and transfer of materials, loading 
and unloading operations, control of plant site run-off, 
worker training, building of containment structures or 
equipment, measures for containing toxic organic pollutants 
(including solvents), and/or measures and equipment for 
emergency response. 

This provision sets forth only the minimal federal 
requirements for slug control plans. All POTWs (not just those 
required to establish federally-approved pretreatment programs) 
may require such plans of any industrial user (not just 
significant industrial users) as necessary. 

Pursuant to the new amendments, we are now making a wider 
distribution of our slug control guidance. The guidance provides 
detailed information on how to evaluate industrial users to 
determine whether they need slug control plans. It will also 
help POTWs decide which measures are necessary for different 
industrial users and which kinds of response measures are useful 
in particular situations. By supplementing existing or future 
categorical standards and numerical local limits, slug control 
measures will help reduce influent loadings overall, including 
loadings of toxic pollutants and hazardous constituents. In 
addition, slug controls can be useful to help POTWs comply with 
NPDES effluent limitations on specific chemicals or whole 
effluent toxicity. 

Further information about the national pretreatment program 
can be obtained by writing to the Permits Division (EN-336), U.S. 
EPA, 401 M St.,S.W., Washington, D.C. 20460. 
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1. INTRODUCTION 

1.1 PURPOSE OF THIS MANUAL 

This manual provides guidance to publicly owned treatment works (POTWs) 

on how to develop and implement programs to control slug loadings to POTWs. 

The manual discusses the two ways to control impacts of slugs on POTWs: 

prevention and remediation. The first and preferable way is to prevent slugs 

at their source by imposing controls on industrial users. The second 

approach, where prevention fails, is remedial response by the POTW. 

This guidance is intended to help POTWs implement POTW-wide Slug Control 

Programs, and evaluate each of their industrial users to determine whether 

they need individual Slug Control Plans. The manual presents a range of Slug 

Control Program development options. The recommendations should be useful to 

all POTWs interested in controlling slug loadings. A POTW may review the 

sections contained in this manual and adapt one of the simplified example Slug 

Control Programs in Appendix D to its own needs, or select from among the 

recommended procedures to develop or augment its own Slug Control Program. 

1.1.1 Control of Slug Loadings 

Categorical industrial pretreatment standards and locally-derived 

numerical limits generally are used to limit industrial user (IU) pollutant 

discharges. However, such controls are often ineffective in addressing 

accidental spills or irregular high strength batch discharges, either of which 

may be received by the POTW as a “slug loading.” 

The General Pretreatment regulations define slug loading as any pollutant 

discharge violating the specific prohibitions under 40 CFR 403.5(b). These 

currently include: (1) fire or explosion, (2) corrosion, (3) obstruction, 

(4) interference, or (5) heat [40 CFR 403.5(b)]. The regulations require 

that: “All categorical and noncategorical Industrial Users shall notify the 

POTW immediately of all discharges that could cause problems to the POTW, 

including any slug loadings, as defined by 403.5(b), by the Industrial User” 

[40 CFR 403.12(f)]. 
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Slug prevention may help IUs implement not only the specific prohibitions 

above, but also the general prohibition against pass through and interference 

[40 CFR 403.5(a) and (b)]. Slug control can supplement existing or future 

numerical local limits and may be necessary to help POTWs comply with National 

Pollutant Discharge Elimination System (NPDES) effluent limitations on speci- 

fic chemicals or whole effluent toxicity. 

1.1.2 Elements of a Slug Control Program 

The basic elements in developing a comprehensive POTW Slug Control 

Program include: 

l Evaluating the Need for a Slug Control Program 

- Identifying potential IU slug sources and their risk categories 

- Evaluating and/or improving the legal authority to regulate slugs 

a Developing an IU Control Program 

- Requiring designated IUs to develop Slug Control Plans 

- Inspecting and monitoring designated IUs 

l Developing a POTW Slug Response Program 

- Monitoring for slugs 

- Developing emergency response procedures and resources. 

Chapter 2 discusses how to evaluate the need for a Slug Control Program 

and how to develop prevention procedures. Chapter 3 discusses remedial 

response procedures. 

1.2 SCOPE OF THE SLUG LOADING PROBLEM 

The 1985 EPA Report to Congress on the Discharge of Hazardous Wastes to 

Publicly Owned Treatment Works contained information on the types, sizes, and 

number of generators that dispose of hazardous constituents to sewers, and the 

types and quantities of constituents disposed of in this manner. The report 

was required by Section 3018(a) of the Resource Conservation and Recovery Act 

(RCRA). A 1985 survey undertaken by the Association of Metropolitan Sewerage 

Agencies (AMSA), an organization of some of the larger POTWs, was one of the 

sources of the Report to Congress. The survey indicated: 
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l Sixty percent of POTW respondents to the AMSA survey have received 
hazardous vastes as a result of spills to public sewers 

l Fifty percent report receiving batch discharges from connected 
industries. 

Among other things, the survey documented discharges around the country 

and their impacts on the sewer collection system and treatment plant. These 

discharges had caused a variety of POTW operational problems, including worker 

illness, actual or threatened explosion, biological upset/inhibition, toxic 

fumes, corrosion, and contamination of sludge and receiving waters. Table l-l 
lists some of the potential adverse impacts of slug discharges to the POTW, 

its workers, and the environment. Table l-2, drawn from the AMSA survey as 

well as a survey undertaken by Busch (Operations Forum, Journal of the Water 

Pollution Control Federation, April 1986), provides examples of actual damage 

to the collection system and treatment plant resulting from slugs. 

In Gloucester County, New Jersey, an electroplating company and corporate 

official were indicted in connection with the batch discharge of l,l,l 

trichloroethane which allegedly killed a sewer worker. Elsewhere, solvent and 

organic discharges have caused symptoms such as nausea, skin irritation, 

shortness of breath, and headaches among sewer workers, sometimes requiring 

evacuation of collection systems and treatment facilities. 

Slugs have also caused harm to the environment, particularly to water and 

sludge quality. Preventing these impacts will be of increasing concern to 

POTWs as EPA and the States impose more stringent water and sludge quality 

limitations. Some slug loadings limit a POTW’s sludge disposal options. For 

example : 

l A small chemical plant was identified as a significant contributor 
(120 lbs/day) of mercury to the Passaic Valley Wastewater Treatment 
Plant (Passaic, NJ). The concentration of mercury in the sludge 
limited the municipality’s disposal options. 

l The Sioux City Waste Treatment Plant (SCWTP) experienced isolated 
slugs of zinc in March and again in April of 1984. Levels as high as 
16 mg/l Zn were observed in the treatment plant influent and both 
slugs resulted in an upset of the activated sludge process and 
violations of the NPDES discharge limits. In addition to the process 
upsets, sludge held in storage lagoons at the facilities became 
contaminated with zinc. 
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TABLE l-l. POTENTIAL ADVERSE IHPACTS OF SLUG LOADINGS 

Impact Category Subcategory 

To the POTW Collection System: explosions, corrosion, 
obstruction 

Headworks: explosion, corrosion 

Primary Plant: obstruction;corrosion 

Secondary Plant: inhibition, upset 

Sludge Handling: inhibition 

Nitrification: interference, upset 

Operation and Maintenance Costs 

Sludge Disposal Problems 

To the Worker Exposure to fumes and explosions resulting 
in illness, injury or death 

To the Environment Violations of NPDES Permits (Water Quality, 
Sludge Quality) 

Air Quality Impacts 
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TABLE l-2. INDUSTRIAL SPILLS OF HAZARDOUS MATERIALS 

City Industry 

Akron, OH Rubber Mfg. 

Bayville, NJ Pharmaceutical 

Bergen 
County, NJ 

Bloomington, IN 

Dayton, OH 

Water Treatment 

Forth Worth, TX 

Hillborough, FL 

Jacksonville, FL 

Grain Processing 

Electroplating 
Food Processor 

Gasoline Station 

Battery Salvaging 

Organic Chemicals 

Los Angeles 
County, CA 

St. Paul, MN 

Toledo, OH 

WSSC, MD 

Petroleum Refining 

Metal Finishing 

Adhesives 

Photofinishing 

IMPACT ON SEWER COLLECTION SYSTEM 

Pollutant3 

Naphtha, Acetone 
Isopropyl Alcohol 

Sulfides from 
high BOD 

High and low pH 

Hexane 

Acids 

Gasoline 

Acids 

Solvents 

Sulfides 

Acids 

Glue 

Sodium Bisulfide, 
low pH 

Impact 

Explosion 

Corrosion 

Corrosion 

Explosion 

Corrosion 

Explosion 

Corrosion 

Corrosion, 
Odors 

Corrosion 

Corrosion 

Plugged Sewers 

Corrosion 

_______________----------------------------------------------------------------- 

IMPACT ON TREATMENT PLANT 

City 

Boise, ID 

Industry 

Electroplating 

Pollutants 

Cu, Ni, Zn 

Impact 

Reduced treat- 
ment efficiency 

Camas, WA Pulp Mill Chlorine Biological upset 
(2 days) 

Camden 
County, NJ 

Dye 
Manufacturing 

Aniline Biological upset, 
sludge contanina- 
tion 

Dallas, TX Organic Chemicals Xylene, Toluene Fouled carbon 
scrubbers 

Depue, IL Fertilizer Sulfuric Acid Biological pro- 
Manufacturing cess wiped out 
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Despite the potential harm from slugs, EPA’s pretreatment program audits 

and program reviews indicate that less than half of all POTWs subject to the 

pretreatment program have spill containment and prevention programs. Problems 

in developing such programs include lack of information on materials stored 

onsite and inability to identify potential toxic dischargers. POTW system 

size and inadequate sampling procedures often make prevention and detection of 

slugs difficult. 

Nonetheless, some industries and POTWs do have strict slug control and 

prevention measures. According to a January, 1987 AMSA membership survey, 

virtually all AMSA members require notification of spills, roughly tt;o-thirds 

implement comprehensive spill prevention programs, and three-quarters report 

that they require industries to take spill prevention measures. 

1.3 BENEFITS OF A SLUG CONTROL PROGP,AM 

By identifying and categorizing potential slug sources and implementing a 

program to prevent slugs, POTWs can minimize risks associated with slugs, 

often in a cost-effective manner. Implementation of a Slug Control Program 

can be a form of pollutant “source reduction.” Moreover, continuation of the 

Domestic Sewage Exclusion under RCRA will increase the need for better control 

of hazardous wastes to POTWs. Slug Control Programs can help reduce loadings 

of these wastes to POTWs. 

EPA is now aggressively pursuing its policy of imposing whole effluent 

toxicity limits on many NPDES dischargers (“Policy for the Development of 

Water Quality-Based Permit Limitations for Toxic Pollutants,” 49 FR 9016). - 
Control of IU slug loadings may reduce POTW noncompliance with toxicity limits 

or be a part of a toxicity reduction evaluation (TRE). In addition, slug 

control may reduce the need for increasing treatment capacity to meet toxicity 

limits when slugs contribute to effluent toxicity. 

An industrial user can also benefit from a slug discharge control plan. 

Worker safety can be maximized by preventing spills or by safe handling of 

hazardous materials if a spill does occur. In many cases, the economics of 

spill cleanup alone can justify preventive measures. Good housekeeping prac- 
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tices, employee education, and timely notification to the POTW may be all that 
are needed to eliminate or reduce slugs. An industrial user could spend far 

less on slug discharge prevention than he would to remedy the effects of an 

accidental spill which resulted in a sewer explosion. 

Slug control can also help protect IUs’ capital investments and prevent 
chemical contamination of the site. For example, a well-implemented plan can 

protect pipes, valves, treatment and process equipment, floors, and other 

structures. The plan may also avoid costly soil and ground-water clean-up 

costs should pipes or other structures fail to convey or contain hazardous 

wastes. 

Finally, through preventive measures an IU may maintain a more accurate 

inventory, recycle or reclaim process materials which would otherwise be lost 

via slugs to the sewer system. For example, one dairy product manufacturer in 
Raleigh, North Carolina regularly discharged stainless steel tanker cleaning 

wastes directly to the sever. Average BODs of 10,000 mg/l, with occasional 

slug values in the 30,000 to 40,000 mg/l range, were typical. To solve the 

BOD slug problem, the IU, working with North Carolina State University, 

developed a vacuum recovery system and successfully identified a market for 

collected whey waste. 

1.4 RELEVANT CONTROL EFFORTS 

Slug control is not a new concept in pretreatment. In many cases, 

dischargers to POTWs are already subject to some slug controls as a result of 

existing Federal, State, or local, self-imposed efforts. These efforts may 

serve as a reasonable starting point for a POTW’s Slug Control Program 

development efforts although they may not cover all IUs or all wastes of 

concern, or may not be intended primarily to protect the POTW, its workers, or 

the environment. A summary of existing Federal programs relevant, or 

potentially relevant, to slug control appears in Table 1-3. 
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TABLE l-3. SUHMRY OF RELEVANl- RXISTING FRDRRAL PROGRAIlS 

Authority Applicable Sections/Program 
Affected Regulatory 

Community 

Federal Clean Uater 0 General Pretreatment l Industrial Users 
Act (CVA) Regulations 

- 40 CFR 403.12(f) 

- 40 CFR 403.5(a) and (b) 

l Toxic Organic Ranagement l Electroplating, metal l Provides option to develop plan 
Plans (TOHP) 40 CFR Parts finishing, and electrical in lieu of routine monitoring for 
413, 433, and 469 and electronic component total toxic organics. Plan must 

industrial categories include: 

l Spill Control and l Facilities that have 

Requirements 

l IUs must notify POTS of any slug 
loading which may violate the 
specific prohibitions. 

l Prohibits IU violation of general 
and specific prohibitions. 

- List of toxic organic 
componen t s 

- Disposal method used in lieu 
of discharge 

- Procedures to assure that 
toxic organic compounds do not 
spill or leak to wastewater. 

l Preparation and implementation of 
Countermeasures potential to ‘discharge oil spill prevention control and 
40 CFR Part 112 to surface waters countermeasure plan (40 CFR 
(Oil Handling Facilities) Part 112) 

8 Indirect and direct 
dischargers 

0 Specify minimum requirements for 
oil handling facilities with 
potential for spills to surface 
ua ters 

l Applies to oil handling l Imposes additional requirements 
facilities depending on specific operations 
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TABLE l-3- SU?!XARY OF RELRVM RXETING FRDRRAL PROGRAM (Continued) 

Authority Applicable Sections/Program 
Affected Regulatory 

Commun i ty Requirements 

o 40 CFR 125.100 to 125.104 o Direct dischargers who o Imposes Best Hanagement Practices 
- National Pollutant use, manufacture, store, (BRP) for all activities which 
Discharge Elimination handle or discharge may result in the rel’eaie of 
System (NPDES) pollutants listed as pollutants to surface waters 

307(a)(l) toxic 01: as 
hazardous under Section 
311 of the Clean Water Act 

Resource Conservation o 40 CFR 264 and 265* - 
and Recovery Act Preparedness and 
(RCU) Prevention Requirements 

(Subpart C) and 
Contingency Plan and 
Emergency Procedures 
(Subpart D) 

o Hazardous vaste generators o Facility design, operation, 
and interim status equipment, maintenance and uas te 
treatment, storage, and handling requirements 
disposal facilities 
(TSDFS) o Description of actions to be 

taken in the event of an 
emergency (including slug 
discharge) 

o Description of wastestream 
constituents must be provided 

*Generators are subject to Subparts C and D of the interim status (40 CFR 265) requirements. TSDFs are subject to 
interim status requirements until permitted, then they are subject to 40 CFR 264 requirements. Small quantity 
generators need only comply vith 40 CFR Part 265, Subpart C. 
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TARLR 1-3. SDHHARY OF RELEVANT RXISTTNG PRDERAL PROGRAM (tint inued) 

Occupational Safety l 29 CFR Part 1910 l All Employers required to l Uritten Emergency Action Plan 
and Health Act (OSHA) meet OSHA standards (UPI 

l Escape routes and procedures 

0 Instructions for employees on 
critical plant operations 

l Reporting requirements 

l Alarm system 

l Employee Training identifying 
responsibilities under EAP 

l Haterial Safety Data Sheets 
(HSDS) 

Superfund Amendments 
and Reauthorization 
Act (SARA) 

l Industries required to l Submit HSDS, to develop hazardous 
complete HSDS under OSHA chemical inventories 
must comply with SARA 
Title III, Community- a Certain toxic chemical releases 
Right-to Know requirements must be reported 
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1.4.1 Federal Programs 

Clean Water Act 

Under authority of the Clean Water Act (CWA), slugs are regulated by 

various programs. POTW operators are most familiar with NPDES and pretreat- 

ment program requirements. However, the CWA also provides EPA with specific 

authority to address oil and hazardous substance spills. These authori ties 

are explained below. 

Pretreatment 

Section 403.12(f) of the General Pretreatment Regulations requires that 

industrial users immediately notify POTVs to which they are discharging of any 

slug loading which would violate the specific prohibitions. Toxic Organic 
Management Plans (TOMPs) are also relevant to slug control. 

TOMPs are addressed in 40 CFR Parts 413, 433 and 469. Three industrial 

categories (electroplating, metal finishing, electrical and electronic 
components) subject to categorical pretreatment regulations have the option of 

developing TOMPs and submitting them to the POTW in lieu of routine monitoring 

for total toxic organics. A TOMP must include: 

l List of toxic organic compounds used 

l Method of disposal used in lieu of discharge 

l Procedures for assuring that toxic organics do not spill or leak into 
wastewater. 

While the applicability and requirements of TOMPs are fairly limited, such 

plans may be appropriate for additional IUs. EPA’s Guidance Manual for 

Implementing Total Toxic Organics (TTO) Pretreatment StandaL’& provides 

guidance on the development of TOMPs by IUs. 

Best Management Practices (EMPs) 

Direct dischargers are subject to the requirements of the NPDES per- 

mitting program. Under 40 CFR 125.100-125.104, all direct dischargers who 
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use, manufacture, store, handle, or discharge pollutants listed as toxic under 

307(a)(l) or as hazardous under 311 of the CWA must follow BHPs for all 

activities which may result in the release of “significant” amounts of 

pollutants to waterbodies. Such activities include: 

0 Material storage 

0 In plant transfer 

a Process and material handling 

l Loading and unloading operations 

l Plant site runoff 

l Sludge and waste disposal. 

The concept of BHPs may be helpful in developing IU slug controls. BMPs 

address eight i terns: (1) material inventories; (2) material compatibility; 

(3) employee training; (4) reporting and notification procedures; (5) 

equipment inspections; (6) preventive maintenance; (7) housekeeping; and (8) 

security. EPA’s manual, NPDES Best Management Practices Guidance Document 

describes more fully the elements of BMPs. 

Oil and Hazardous Substances 

Under Section 311 of the CWA, EPA has the authority to develop regula- 

tions to prevent spills of oil and hazardous substances. Section 311 also 

requires immediate notification to the Federal Government of discharges to 

U.S. waters; see 40 CFR Parts 110, 116 and 117. To date, EPA has promulgated 

final regulations to prevent spills from oil handling facilities. These 

regulations (40 CFR 112) apply to facilities that handle oil and have the 

potential for discharging oil t6 surface waters in the event of a spill. 

While these regulations apply to indirect and direct dischargers, the regu- 

lations are not specifically designed t,3 prevent spills from reaching POTWs. 

Besides requiring immediate notification to the Federal Government of 

discharges to U.S. waters, the regulations also require the preparation and 

implementation of spill prevention control and countermeasures, specify 

minimum requirements for all onshore and offshore facilities with the poten- 

tial for spills to surface waters, and impose additional requirements depend- 

ing on the specific operation (e.g., onshore bulk storage tanks, facility tank 
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car and tank truck loading). As these regulations apply only to spills from 

oil handling equipment and operations, many elements are too specific to be 

used to develop general requirements for IUs, although some measures are 

potentially applicable to control of POTW slug discharges. 

The Resource Conservation and Recovery Act 

While RCRA requirements specifically exempt the discharge of hazardous 

waste when mixed with domestic sewage, some RCRA requirements may apply to 

IUs which are hazardous waste handlers. Three major groups of hazardous waste 

handlers are regulated under the Resource Conservation and Recovery Act 

(RCRA) : generators, transporters, and treatment, storage and disposal 

facilities (TSDFs). Two of these groups, generators and TSDFs, are subject to 

the spill prevention and response procedures in both Subparts C (Preparedness 

and Prevention) and D (Contingency Plan and Emergency Procedures) of 40 CFR 

265 and 40 CFR 264. These 40 CFR 265 and 264 requirements are similar, and no 

distinction needs to be made between the two for purposes of this mallual. 

Moreover, POTW personnel should be aware that generators are subject to 40 CFR 

265, whereas TSDFs are subject to either 40 CFR 265 or 40 CFR 264 depending on 

permitted status (facilities solely classified as hazardous waste generators 

not subject to RCRA permitting requirements). As implied by the term 

“treatment, storage and disposal facilities”, TSDFs are those facilities that 

either treat, store or dispose of hazardous wastes. Generators on the other 

hand, are not authorized to treat or dispose of hazardous wastes, although 

they may store hazardous wastes in containers for less than 90 days. A 

special subset of RCRA generators, commonly known as small quantity generators 

(i.e., those that generate between 100 and 1000 kg/m of RCRA hazardous wastes) 

are only subject to the Subpart C Preparedness and Prevention requirements of 

40 CFR 265. Subpart C and D requirements are summarized below. 

As stated above, RCRA generators and TSDFs are subject to Preparedness 

and Prevention Plan Requirements. The Preparedness and Prevention Plan 

requirements have been designed to minimize the possibility and effect of an 

explosion, spill, or fire at a RCRA facility. Generally, the facility must 

have the following equipment: 
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l An internal alarm or communications systems 

l A device capable of summoning emergency assistance from local 
agencies 

l Fire and spill control equipment 

l Decontamination equipment. 

These regulations also specify other requirements such as maintaining 

equipment in proper operating condition, routine testing of equipment, and 

providing adequate aisle space to allow unrestricted movement of emergency 

equipment to any area of the facility. 

Facilities must attempt to make arrangements with local authorities 

(e.g., police and fire departments) to familiarize them with the layout of the 

facility, the properties of the hazardous wastes handled there, and the places 

where facility personnel would normally be working. In addition, local 

hospitals should be informed of the properties of the hazardous wastes handled 

at the facility, and the types of injuries or illnesses that could result from 

a fire, explosion, or accidental release. 

Large quantity generators and TSDFs are subject to Contingency Plan and 

Emerqency Procedures Requirements. The cant ingency plan is a prepared set of 

res_ :nses to an emergency. It should list facility personnel who will serve 

as emergency coordinators and the emergency equipment that will be available. 

If an evacuation could be necessary for the facility, an evacuation plan must 

be included. The plan must describe the arrangements agreed to by the local 

police and other government (e.g., fire and hospital) officials pursuant to 

the preparedness and prevention requirements discussed above. 

Copies of the plan must be maintained at the facility and submitted to 

all local governmental units that might be called upon in the event of an 

emergency. The plan must also be available to EPA personnel during on-site 

inspections. If the facility already has prepared a Spill Prevention, Control 

and Countermeasures (SPCC) plan under the Clean Water Act, the SPCC plan may 

be amended to incorporate the hazardous waste provisions. 
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An employee of the facility designated as the Emergency Coordinator must 

be on call at all times to coordinate implementation of the contingency plan 

in the event of an emergency threatening human health or the environment. The 
Emergency Coordinator must file a written report with the EPA Regional 

Administrator within 15 days after an incident. 

While EPA has stated that it does not intend the contingency plan to be 

triggered when an insignificant amount of waste is released by small spills or 

leaking valves, EPA did not include such a de minimis provision in the - 
regulations. 

Occupational Safety and Health Act 

The Occupational Safety and Health Act (OSHA) [29 CFR, Chapter XVII 

(1980)] is also relevant. Under OSHA, an employer has a general duty to 

“furnish to each of his employees a place of employment which is free from 

recognized hazards that are causing or likely to cause death or serious 

physical harm.” Exposure to or contact with slug loadings may be one of the 

“imminent dangers” prohibited by OSHA standards. 

It should be noted, however, that the employer is also required to 

develop and implement Emergency Action Plans * that identify the safe means of 

escape from fire or other emergencies (29 CFR $1910.36). These plans may not 

rely solely on a single safeguard; the employer must provide numerous alter- 

natives for minimizing the hazard to ensure employee safety. Employees must 

also be trained in emergency plant operation and evacuation procedures. If 

spills create an imminent danger, they can be controlled by a number of 

alternative methods of hazard minimization, as established i,n The Emergency 

Action Plan. Discharge into local sewers or POTW trunk lines may be necessary 

when there is no other option or as a last resort to prevent employee death or 

serious physical injury. 

*For employers that employ more than 10 workers, the plan must be written; for 
employers with 10 or fewer workers the plan may be communicated orally. 
29 CFR Section 1910.38(a)(S)(iii). 
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Superfund Amendments and Reauthorization Act 

Section 303 of Title III of the Superfund Amendments and Reauthorization 

Act (SARA) requires industries to report three kinds of information: 

1. Material Safety Data Sheet (MSDS) for each hazardous chemical found 
at the facility, as defined by the OSHA Hazard Communication 
Standard. 

2. A hazardous chemical inventory containing data on the quantity and 
location of specified categories of hazardous chemicals. 

3. Facilities within Standard Industrial Codes 20-39 are required to 
report on releases into the environment of “toxic chemicals”. 

In addition, Title III provisions require the Governor of each State to 

appoint a State emergency response commission to designate emergency planning 

districts. Each district is responsible for developing an emergency response 

plan (these plans are similar to preplans developed in the fire service) which 

describes procedures to be followed should an emergency release occur. 

1.4.2 State Programs 

States must adopt environmental control programs as stringent as those of 

EPA as a condition of program authorization or delegation under RCRA, WA and 

other relevant statutes. Some States have adopted requirements more stringent 

than applicable Federal requirements. These programs may help POTU personnel 

design or supplement POTS Slug Control Programs. For example, some States 
have response teams or advisory personnel to assist localities in responding 

to spills. California requires counties to prepare “Hazardous Waste 

Hanagement Programs” to achieve “source reduction” for hazardous materials. 

Each plan establishes market or regulatory-based incentives for industry to 

reduce its generated quantities of hazardous waste (i.e., source reduction). 

Industrial waste inspectors may help enforce/plans through industry audits. 

Other States may have contingency funds that can be activated to pay for the 

initial cleanup costs before identification of a responsible party. 
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1.4.3 POTS Programs 

Most POTWs have not developed formal programs specifically for slug con- 

trol. Instead, many POTWs rely on issuance of industry-specific discharge 

permits, Permit systems have the advantage of being able to include individual 

slug control provisions tailored to the needs of a particular facility. These 

provisions typically include special control, monitoring, and reporting 

requirements. 

A January 1987 AHSA membership survey on existing slug discharge control 

programs shows that while many major POTWs have instituted some degree of slug 

discharge control, these controls vary in terms of approach and comprehensive- 

ness (Table l-4). For example: 

a While the vast majority (86 percent) of the POTWs define the term 
“slug discharge” for regulatory purposes, POTWs indicated no clear 
preference for either narrative or quantitative definitions 
(Question 1). (See Table 2-6 for some example definitions.) 

a Only one-half of the respondents specify minimum quantities of toxic 
pollutants which would trigger notification requirements (Question 2). 

l Nearly 3/4 of respondents restrict batch discharges, but less than 
half of the respondents use either regulations, ordinances, or 
policies defining concentrations, amounts or acceptable timing of 
batch discharges (Question 3). 

l Spills are regulated by nearly all respondents, (96 percent), and most 
of these have ordinances/regulations requiring preventive, containment 
or response measures. In addition, 84 percent of respondents require 
the IU to notify the POTU of a spill (Question 4). 

+ Sixty-eight percent of respondents require spill prevention control 
plans from IUs beyond those contemplated in Federal regulations 
(Question 5). 
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TABLE l-4. AMA SLUG CONTROL PROGRM SURVBY RESULTS 

# of POTU 
Responses 

1. Hov do you define the term “slug discharge” for regulatory 
purposes? 

a. Narrative definition 
b. Quantitative definition 
C. No definition 
d. Other 

2. Do your requirements specify minimum reportable quantities for toxic 
pollutant discharges which, if exceeded, require emergency notifica- 
tion to the POTW? 

a. Yes 
b. No 

3. Do you regulate or otherwise restrict industrial user “batch” dis- 
charges to sewers? 

a. Yes 
b. No 

If yes, 
a. Local regulation or ordinance defining concentrations, 

amounts, and/or acceptable timing of batches, etc. 
b. Local policy or guidelines as in a. above 
C. Industrial user notification of batch discharge practices 

required to POTW 
d. Other mechanism 

4. Do you regulate or otherwise restrict spills to sewers7 
a. Yes 
b. No 

If yes, 
a. Local regulation or ordinance requiring preventive 

measures by industrial users 
Local regulation or ordinance requiring containment or 

:: --Y- 
res onse measures by industrial users 
Loca policy or guidelines as in a. above 

d. Local policy or guidelines as in b. above 
e. Industrial user notification to POTS required after spill 
f. POTS standard operating procedures or other response 

measures for handling spills 
g- Other mechanism 

5. Does your POTW require spill prevention, control, and counter- 
measures (40 CFR Part 112); Toxic Organic Management Plans 
(40 CFR Part 403.6); or Best Management Practices (40 CFR Part 
125.100) from industrial users which are otherwise not required 
categorical standards? 

a. Yes 
b. No 

6. Do you use practices against slug discharges of hazardous materials 
that are not contemplated by the questionnaire? 

a. Yes 
b. No 

45 
36 

9 
4 

35 
35 

52 
19 

26 
14 

27 
23 

68 
3 

50 

44 
10 
4 

57 

24 
11 

48 
23 

21 
48 
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2. PREVENTION OF IU SLUG LOADINGS 

2.1 INTRODUCTION 

The key elements to a successful Slug Control Program are: (1) IU slug 

control plans and procedures for controlling batch discharges & spills, and 

(2) procedures for the POTW to follow in IU permitting and enforcement and in 

responding to IU slug loadings which escape prevention. This chapter dis- 

cusses the three steps in developing and implementing a POTW Slug Control 

Program: 

Evaluate the Need for a Slug Control Program (Section 2.2): Deter- 
mine IUs and pollutants of concern, and potential risks associated 
with those sources. 

Develop an IU Control Program (Section 2.3): Evaluate or improve 
‘legal authority to regulate IUs. Develop requirements (based on slug 
potential) for designated IUs to develop slug control plans, and 
inspect and monitor these sources. 

Implement the Slug Control Program (Section 2.4): Approve IU slug 
control Plans and monitor 6 inspect IUs for compliance with the 
plans. Develop and implement POTW slug response procedures. 

Figure 2-1 outlines the organization of this chapter. First, ways to 

identify high risk IUs and characterize the entire IU community are provided. 

Methods to evaluate IU characteristics to determine slug potential and to 

obtain and evaluate relevant information on slug potential are presented. 

Second, technical guidance is provided on regulating potential slug 

dischargers. The section describes controls that may be imposed on industrial 

users to reduce the potential for slugs. Third, implementation of the Slug 

Control Program is discussed. The fourth aspect of the Slug Control Program, 

slug response, appears in Chapter 3. 

2.2 EVALUATE THE NEED FOR A PROGRAM 

While some POTWs already have Slug Control Programs in effect, others may 

not simply because they have not yet experienced problems with slug dis- 

charges. Despite a lack of problems from slug loadings, development of a Slug 

Control Program may still be a good idea. Slug problems may arise in the 

future, due to changes in IU practices, or as a result of spills. The need 
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FIGURE 2-1. ORGANIZATION OF CHAPTER 2 

2-2 



for a slug control program also may be identified as a result of a toxicity 

reduction evaluation (TRE). In addition, the Slug Control Program may help a 

POTW comply with whole effluent toxicity limits. The following subsections 
describe how to determine whether new or revised Slug Control Programs may be 

warranted. 

In determining whether a POTW should adopt a new or revised Slug Control 

Program, the POTW should assess: 

a Whether there are historical slug loading problems which need to be 
addressed 

9 Which individual chemicals (stored or discharged) need to be 
controlled, based upon potential to cause POTU problems, and for 
chemicals to reach the POTW 

a Which IUs, and IU practices, are actual ot potential soutces of slug 
loadings 

l Whether existing programs or practices sufficiently address any 
actual or potential threats. 

2.2.1 POTW 

Because of site-specific variables, POTWs may wish to develop quanti ta- 

tive or more specific qualitative definitions of the term “slug loading” to 

supplement the definition in 40 CFR 403.5. Many POTWs have adopted fixed 

quantitative definitions. Other POTWs prefer flexible, qualitative defini- 

tions, especially for addressing mixtures of individual pollutants of concern. 

A quantitative definition of what constitutes a “slug” should be consistent 

vi th local limits. For example, a POTW can use the PRELIM model local limits 

calculations to determine the concentrations of specific chemicals which would 

cause POTW problems. A slug loading may be defined by the POTW as any amount 

exceeding the local limits (in addition to the definition at 40 CFR 403.5). A 

qualitative definition can be used as a complementary “catch all” should any 

adverse impacts occur as a result of discharges at volumes or concentrations 

less than those prescribed in the numeric local limits or for all chemicals 

not addressed by local limits. 
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Another way to define a slug loading is with reportable quantities (RQs) 

as defined under Section 311 of the CWA and Section 102(b) of the Compre- 

hensive Environmental Response, Compensation and Liability Act (CERCLA). 

Whenever one of these substances is released into the environment in an amount 

equal to or greater than the RQ, the release must be repotted to the National 

Response Center (NRC). RQs ate assigned to each substance based on aquatic 

and mammalian toxicity, ignitability, reactivity, chronic toxicity, and 

carcinogenicity (for example, the RQ Eor aldrin is one pound whereas the RQ 

for calcium chromate is 1,000 pounds, and an RQ of 5,000 pounds is assigned to 

aluminum sulfate). A current list of RQs appears in Appendix 3. 

RQs are applicable to spills from IUs as they are to any facility. EPA 

has proposed that certain releases from IUs to POTWs be exempt from NRC 

reporting if they ate “federally permitted releases”, i.e., if the release is 

(1) in compliance with applicable categorical pretreatment standards and local 

limits developed in accordance with 40 CFR 403.5(c), and (2) discharged into a 

POTW with an approved local pretreatment program or a 40 CFR 403.10(e) State- 

administered local program [53 FR 27268, July 19, 19881. - 

Several POTWs have adopted RQs into their ordinances as the functional 

definition of slug loading. Other POTWs have adopted the “reportable 

quantities” concept, but have established their own quantities based on local, 

site-specific concerns, such as previous problems associated with high 

concentrations of certain pollutants in effluents ot sludges, or problems 

experienced in the treatment or collection systems. One POTW has adopted the 

following quantities to protect its collection and treatment system: 

l 10 lbs. or more heavy metals (including arsenic, cadmium, chromium, 
copper, lead, mercury, nickel, silver, zinc, cyanide) in solution 

l 1 gallon or more of any toxic organic substances listed in the 
Ordinance (which includes 46 base/neutral extractibles, 10 acid 
extractibles, 28 volatile otganics and 25 pesticides) 

0 All flammable liquids above 1 gallon 

l 60 gallons or more of acidic solution (defined as pH less than 6.0) 

l Any other liquid material determined to have adverse effects on the 
sewerage system and wastewater treatment plants (including alkalies OK 
alkaline substances, oils, foam generating wastes, highly colored 
vastes, pesticides and solvents not listed previously). 
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Note that this POTW’s ordinance provides quantitative definitions in some 

instances, e.g., 10 lbs of heavy metals! but allows regulation of other wastes 

for which no quantitative limit has been set, e.g., “any other liquid material 

determined to have adverse effects.” This phrase provides the POTW with the 

opportunity to hold industrial users responsible for adverse impacts that may 

result from slug loadings from other pollutants or mixtures of pollutants. 

Three other examples that are fairly representative of those that appear in 

many ordinances appear below: 

l ‘I... any waste discharge which, in concentration of any given con- 
stituent or quantity of flov, exceeds four times the average Z&-hour 
concentration or flow during normal operation” 

l “The discharge of water or wastewater from any IU into a public sewer 
vhich results in any of the following conditions: 

- a surcharge higher than the crown of a normally constructed sewer 

- a volume more than five (5) times the maximum normal daily 
discharge volume 

- a concentration which causes the user to violate maximum discharge 
limitations 

- an adverse effect on wastewater facilities” 

l “Any discharge of water or wastewater concentration of any given 
constituent or in quantity of flow for any period longer than fifteen 
(15) minutes, more than five times the average twenty-four (24) hour 
concentration or flow of normal operations of the user in question.” 

In developing a functional definition of slug loadings, POTWs should 

concentrate on quantitative limits for those pollutants which are most likely 

to cause adverse impacts. A list of classes of pollutants that may commonly 

result in slug loadings appears in Table 2-1. 

2.2.2 Identify Potential Sources 

The next step in determining the need for a Slug Control Program is for 

the POTS to identify whether any of its IUs has a history of, or the potential 

for, slug loadings. The results from the IU survey conducted to identify 

significant industrial users should be evaluated. After this, other infor- 

mation from pretreatment program development can be used to identify and 
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TABLE 2-l. POLLUTANTS OF CONCERN 

BIOLOGICAL WASTES (e.g., whey solids or antibiotics) 

CHEMICAL FEEDSTOCKS (e.g., nitrobenzene, aniline, phenol, cumene phthalic 
anhydride, cyclohexane, etc.) 

CORROSIVES: 

STRONG ACIDS (e.g., hydrochlor 
chromic acid, etc.) 

ic acid, sulfuric acid, nitric ac id, 

STRONG BASES (e.g., caustic soda, lye, ammonia, etc.) 

DETERGENTS 

EXPLOSIVE CHEMICALS (e.g., TNT, nitroglycerin, metallic sodium, ammonium 
nitrate, picric acid, lead azide, etc.) 

FLAMMABLE CHEMICALS (e.g., phosphorous pentasulfide, acetone, naphtha, methyl 
isobutyl ketone, sodium sulfide, hexane, cyclohexane, etc.) 

HALOGENATED SOLVENTS (e.g., freon, perchloroethylene, trichloroethane, etc.) 

METAL SLUDGES (e.g., metal hydroxide sludges from pretreatment operations) 

NONHALOGENATED SOLVENTS (e.g., alcohols, methyl ethyl ketone, benzene, etc.) 

NOXIOUS/FUMING CHEMICALS (e.g., phosphorous pentachloride or oxychloride, 
hydrofluoric acid, cyanide, chloroform, etc.) 

OILS AND FUELS (e.g.+ diesel oil, bunker fuel oil, gasoline, cottonseed oil, 
linseed oil, etc.) 

OXIDANTS (e.g., chlorine dioxide, phosphorous pentoxide, potassium 
permanganate, sodium chlorate, etc.) 

PAINTS, PIGHENTS, DYES, INKS AND THINNERS 

PESTICIDES 

PLATING BATHS AND PICKLING LIQUORS 

RADIOACTIVE MATERIALS. 

REDUCTANTS (e.g., sodium borohydride, phosphine, methyl hydrazine, etc.) 

RESINS (e.g., ABS resins, phenolic resins, vinyl resins, etc.) 

TARS, CREOSOTES, AND PITCH 

VARNISHES, LACQUERS, AND WAXES 
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characterize IUs for slug potential. Standard industrial classification (SIC) 

codes may be useful for locating IU types which can be potential sources of 

particular slugs (e.g., photo-processors). 

Among industrial users that may occasionally discharge spent chemicals, 

oils, solvents, and contaminated wastewater, and which merit inclusion in a 
survey of slug discharge potential, are: major printing and publishing firms; 

radiator shops; major automobile repair shops; industrial laundries; dry 

cleaners ; commercial pesticide and agriculture suppliers; railroad tank car 

cleaning facilities (railroad yards): and commercial truck washing facilities. 

1Us that store, but do not normally discharge toxic or otherwise hazardous 

chemicals should also be briefly evaluated, even if they discharge relatively 
small amounts of wastewater or only a sanitary wastewater discharge (so called 

“dry” IUs). Examples of such facilities include the following: industrial 
and commercial chemical warehouses; pesticide and lawn services; bulk oil and 

fuel supply facilities: and paint and ink formulators. Sources of conven- 

tional wastes that should be evaluated include: food processors, breweries, 

meat packagers, and concentrated groups of restaurants discharging fats, oils 

and greases. There may be other industries with intermittent or seasonal 

batch discharges or a history of slug problems or surcharges that could result 

in future slugs to the wastewater treatment systems. 

The above discussion identifies industrial categories with slug poten- 

tial. However, similar industrial operations may differ from plant-to-plant. 

One industrial plant within a SIC category may pose a risk, and another of the 

same type may not. Therefore, a plant by plant review may be necessary. 

POTUs should consider the types and quantities of chemicals stored at each IU, 

and the types of predicts and wastes generated to determine slug potential 

(Table 2-l). 

Existing Information 

Records readily available to the POTW should be among the first evaluated 

to determine potential risk of slug loadings. In addition to the industrial 

waste survey conducted during pretreatment program development, the following 

sources should or may be available to POTWs: 
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l Baseline Monitoring Reports 

0 IU pretreatment permit applications 

0 Industrial user inspection reports 

l Surcharge records 

l Fire Department or other response agency records 

l RCRA regulated facility lists or Superfund Amendments and Reauthoriza- 
tion Act of 1986 (SARA) Title III, Community Right-to-Know data 

l POTW effluent biomonitoring results and any information generated 
under a TRE. 

IUs may already have information which can be made available to the POTW. 

Industrial users are generally aware that slugs can mean losses of raw 

material, products, fuels, and production time, as well as liability for 

damage to the POTW and the environment. POTWs will find some IUs may have 

some form of slug loading control such as an inventory control plan. Al though 

the purpose of these plans might not be to protect the POTW or the environ- 

ment, the plans can provide valuable information, and with some modifications 

may form the basis of a slug control plan acceptable to the POTW. For 
example, existing IU inventory control plans can be used to locate potential 

problem processes or storage areas. 

The POTW should also take note of any safety information from an IU as 

industry personnel are likely to be well-informed about the dangers of 

chemicals handled on-site. Fire departments that routinely inspect industrial 

and commercial facilities to assess fire hazards or respond to emergencies 

will also generally have records of emergency response calls or a listing of 

chemicals utilized and stored at local industrial users. 

Additionally, information may be available on the industrial and com- 

mercial users regulated under RCRA and SARA. RCRA information is discussed in 

Section 1.4.1. SARA’s Section 311 requires that facilities which must prepare 

or have available material safety data sheets (MSDS) under OSHA regulations 

must submit either copies of MSDS or a list of MSDS chemicals to the local 

emergency planning committee, state emergency response commission and the 
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local fire department. MSDS are made available to IUs from manufacturers, and 

include a listing of chemical constituents, precautions for product use, and 

health effects data from exposure to the product. This information can be 

used to help evaluate slug risk of 10s. 

Collecting Additional Data 

After reviewing all available information, POTWs also may choose to 

gather additional information on IUs to supplement existing information, or to 

independently verify any existing IU information that appears questionable. 

Information gathering should proceed in an organized fashion. Many POTWs may 

have initially excluded IUs without process discharges from the original 

industrial user survey. Even if the survey was comprehensive in its coverage 

of all users, the effort may not have requested information on such items as: 

l Storage and disposal of chemicals 

l Existence of control or contingency plans 

l Presence of floor drains in process areas 

l Potential for accidental spills or other slug loadings 

l Existence and adequacy of IU spill control or contingency plans. 

If such gaps do exist in the original industrial survey, a follow-up of the 

survey may be required. The POTU may choose to mail a survey to industrial 

users similar to that which appears in Figure 2-2. Survey responses may then 
be compared to existing information to fill data gaps and check for consis- 

tency . Alternatively, POTWs may wish to require chemical storage inventories, 

or other slug loading-related information on IU sewer permit application 

forms. 

In the first step, the POTU should request, (or require through ordinance 

provisions, or as a permit condition), that certain information be provided to 

the POTW to make an initial determination of slug potential. The second step 

should be inspection of the facility. A POTW inspector can determine the 

adequacy of the IU’s housekeeping practices, storage and containment 

procedures, and general conditions to assess the IU’s slug potential. 
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FIGURE 2-2. INDUSTRIAL USER SLUG POTENTIAL SURVEY 

Facil 
Facil 
SDPC 

i ty Name: 
ity Address: 
Plan/Emergency Contact: 

Work Phone: 
Tit 
Eme 

Secondary Contact : Tit 
Work Phone: Eme 

If extra space is needed, attach a separate page and 

1. Does your company have a Spill Control or Slug Control Plan? If so, attach 
copy and fill out only information not found in attached Plan. 

2. 

3. 

Workdays: M T U T F S s 

Shift Per Workday 1. 2. 3. 
Number of Employees Per Shift 
Shift Start Time 
Shift End Time 

If shift information varies between workdays, please indicate: 

3. Give a brief description of all operations at this facility: 

4. Identify all categorical pretreatment standards applicable to this facility: 

5. WASTEWATER DISCHARGES: 

Process Description: 

6. 

7. 

Is Process: Continuous Discharge Batch Discharge 

If Batch Discharge, List Frequency of Batches per Time Period 
(e.g., l/wk) 
List Volume Per Batch 

8. List Constituents of Continuous Discharge and Daily Discharge Volumes of Each: 

le: 
rgency Phone : 
le: 
rgency Phone : 

indicate the item number. 
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FIGURE 2-2. INDUSTRIAL USER SLUG POTENTIAL SURVEX (continued) 

9. List Constituents of Batch Discharge and Volume of Each Per Event: 

10. Describe any previous spill events for this facility and corrective actions 
taken to prevent future occurrences: 

11. Check all security provisions and warning signs used at this facility: 

Lighting 
Fencing 
Secur i ty Personnel 
Controlled Access 
Guard House 
Visitor Passes 

Locked Entrances to Facility 
Locks on Drain Valves and 

Pumps for Chemical Storage Tanks 
Television Monitoring in Areas 

Susceptible to Spills 

12. Describe procedures to be followed in response to a spill at the facility and 
for modifying the Slug Control Plan when necessary. 
(Attach any Forms Used) 

13. Describe any spill prevention and response training given to employees: 

14. List any materials stored including quantities: 

15. List constituents of stored materialg: 

16. Do drains exist in proximity to the storage area? Yes No 

17. Describe adequacy of containment structures around storage and transportation 
areas : 

18. Attach drawings showing the facility layout and process flow diagrams. 
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The POTW may inspect IUs to independently verify both IU survey responses 

and existing information. Inspection priorities may be developed based on the 

existing inspection schedule, degree of confidence in previously provided 

information, facility size, perceived slug potential, or any other related 

factor. In preparing for these inspections, the inspector should review all 

available information, familiarizing himself with the facility’s operation and 

IUS potential problem areas. Additional discussion on methods to evaluate 

appears in Section 2.3.3. 

slugs Summary information to aid in evaluating the potential risks from 

should include: 

l General Data: 

- The industry’s name and location 

- Contact person(s) name and phone number 

- Emergency phone number(s) 

- Listing of products manufactured 

- Analytical data on wastewater discharges 

- Operation and production schedules 

- Number of employees 

- Description of pretreatment practices. 

a Data on Slug Potential: 

- Raw materials inventories and storage locations (i.e., them 
utilization) 

- Locations of wastewater discharge points 

- Site drainage patterns 

- Location of floor drains, sumps, etc. 

ica 

- Slug discharge prevention plans or control measures currently 
adopted 

- Chemical inventory, including maximum and average storage volumes 

- Comments/observations regarding existing control requirements and 
physical conditions such as floor drains, improper storage prac- 
tices, improper/inadequate containment of stored materials, 
operational data, general process information 

- Slug risk classification. 
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l Data on Resoonse Measures: 

- Recommendations for equipment, structures, facility modifications, 
and procedures for improving slug discharge prevention and response 
at the facility. 

2.2.3 Evaluate Existing Slug Controls: Legal Authority and Enforcement 

As discussed earlier, the need for a new or revised Slug Control Program 

often depends on the adequacy of existing controls. IUs may be self-motivared 

to avoid slug loadings or other State or Federal requirements may have 

resulted in adequate slug controls. But perhaps the most important factor in 

determining whether existing controls are sufficient is the adequacy of the 

POTU’s own control program, especially its current legal and enforcement 

authority. POTWs have often found it helpful to adopt a formal written Slug 

Control Program outlining procedures for regulating slugs from IUs and for 

POTW response to slugs which escape prevention at the IU source. 

2.2.3.1 Legal Authority 

All POTWs required to develop local pretreatment programs should possess 

general legal and enforcement authority to deal with slug loadings. All POTW 

programs should be consistent with 40 CFR Part 403, including: 

a Compliance requirements with applicable pretreatment standards 
including the general and specific prohibitions, categorical pre- 
treatment standards, and locally developed limits 

a Requirements for IUs to submit reports, including notice of slug 
loadings under 40 CFR 403.12(f) 

l Remedies for noncompliance by IUs. 

Some POTWs may wish to add to existing legal authority to require installation 

of IU slug control equipment and structures via their sewer use ordinance or 

user permits. Samples of sewer use ordinance language addressing IU slug 

discharge control requirements are presented below. 
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Example Slug Control Clauses: 

l Each User shall provide protection from slug discharges of restricted 
materials or other substances regulated by this Ordinance. No User 
who commences contribution to the sewerage system after the effective 
date of this Ordinance shall be permitted to introduce pollutants into 
the system until the need for slug discharge control plans or 

procedures has been evaluated by the POTW. Facilities to prevent slug 
discharges of restricted materials shall be provided and maintained at 
the owner and User’s own cost and expense. 

l Certain Users will be required to prepare Slug Discharge Prevention 
and Contingency Plans (SDPC) showing facilities and operating 
procedures to provide this protection. These Plans shall be submitted 
to the Industrial Pretreatment Division (IPD) for review and approval. 
All existing Users required to have SDPC Plans shall submit such a 
Plan within three months and complete implementation within six 
months. Review and approval of such Plans and operating procedures 
shall not relieve the User from the responsibility to modify the 
User’s facility as necessary to meet the requirements of this 
ordinance. 

l In the case of a slug discharge, it is the responsibility of the User 
to immediate1 notify the POTW of the incident. 
shad 

The notification 
nc u e location of discharge, type of waste, concentration and 

volume, and corrective action. 

Within five (5) days following a slug discharge, the User shall submit 
a detailed written report describing the cause of the discharge and 
the measures being taken by the User to prevent similar future 
occurrences. Such notification shall not relieve the User of any 
expense, loss, damage, or other liability which may be incurred as a 
result of damage to the sewerage system, fish kills, or any other 
damage to person or property, nor shall notification relieve the User 
of any fines, civil penalties, or other liability which may be imposed 
by the ordinance or other applicable law. 

l A notice shall be permanently posted on the User’s premises advising 
employees whom to call in the event of a slug discharge. The User 
shall ensure that all employees who may cause, or allow such slug 
discharge to occur, are advised of the emergency notification 
procedure. 

2.2.3.2 Enforcement 

POTWs must take appropriate action whenever a slug loading occurs. The 

POTS should define its enforcement strategy and range of appropriate actions 

to be taken in cases of slug loading violations. The strategy must provide 

immediate and consistent response to slug loadings which cause violations of 

prohibitions and to IUs who fail to notify the appropriate authorities of a 
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slug loading. To formulate this enforcement strategy, the POTU should first 

identify the types of non-compliance which may arise under its particular Slug 

Control Program. These may include: (1) failure to implement required con- 

trol measures to prevent slug loadings; (2) failure to prepare or submit 

industrial user slug control plans on time; (3) failure to implement indus- 

trial user slug control plan provisions (e.g., acquiring equipment, providing 

training, altering facilities etc.): (4) failure to immediately report slugs 

under 40 CFR 403.12(f); (5) failure to submit detailed follow-up reports; and 

(6) submittal of fraudulent information. 

The POTW should then determine its potential enforcement responses should 

non-compliance occur. These options may be formal or informal actions 

including, for example: (1) telephone calls or meetings; (2) warning letters; 

(3) notices to show cause; (4) administrative fines or orders; (5) permit 

suspension, revocation or modification; (6) civil suits; (7) criminal actions; 

and (8) termination of service. The type of enforcement response may depend 

on the severity of the violation, the violator’s history of noncompliance, the 

length of time the violation continues, and the violator’s “good faith” 

actions to mitigate damage or return to compliance. Generally, the POTW 

should rely on the same enforcement strategy it employs to obtain compliance 

with effluent limits or other Pretreatment Standards. EPA’s Pretreatment Com- 

pliance Monitoring and Enforcement Guidance identifies the factors to consider 

when developing enforcement strategies and for determining the appropriate 

enforcement response. 

2.3 DEVELOP AN IU CONTROL PROGRAM 

The most important part of the Slug Control Program is the requirements 

that the POTW imposes upon its IUs. After the POTS determines for its own 

program any additions to the regulatory slug definition (40 CFR 403.5), 

evaluates the entire industrial user community for slug potential and 

identifies the need for a Slug Control Program, the POTW can then determine 

what will be required from each IU. As part of this evaluation, the POTW 

should consider the adequacy of existing ILI slug controls, both as written 

and, more importantly, as implemented. 
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While the POTS may choose to subject sources to varying levels of control 

dependent on the slug “risk” they pose, the requirement for IUs to inform the 

POTW of a slug or changed conditions affecting slug risk potential should 

apply to all IUs. All IUs should also be made aware of the POTW’s right to 

inspect the industrial user, reevaluate slug risk classification, and to 

impose more stringent slug control requirements as necessary. 

2.3.1 Mandatory Notification Requirements 

Currently, 40 CFR 403.12 (f) requires all IUs to immediately notify the 

POTW of any slug loading. This requirement should be made known to all indus- 

trial users. EPA suggests that IU permits and/or municipal ordinances 

prescribe slug notification requirements as follows: 

0 Procedures to inform the POTW of slug loadings, including requirements 
for posted notices of appropriate POTW contact names and phone numbers 

a The substantive information to be provided, such as nature of contami- 
nants released, quantities of contaminants, any response action taken 

l Post-discharge reporting requirements such as follow-up reports and 
documentation of the events and its causes and effects 

l Changed in-plant conditions affecting slug risk potential. 

Ills should be required in the event of fire or explosion hazards to 

immediately notify the appropriate local agencies, such as the fire depart- 

ment, in addition to the POTW. If required, local, State and Federal agencies 

should also be made aware of slugs (i.e., SARA Title III reporting require- 

ments). The POT’J contacts and phone numbers should be clearly posted for all 

workers. Some POTUs provide names of alternate contact persons or install a 

24-hour hotline for use in reporting slugs. 

KlJs should provide the following information upon the occurrence of a 

slug loading (a sample POTS notification log sheet is provided in Appendix C): 

l Date and time of the discharge 

l Discharge location 

0 Concentration, volume, uaste type, cheaical name, and harmful charac- 
teristics or effects of the material (e.g. explosive, flammable) 
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l Response measures being taken 

l Other agencies or contractors contacted. 

Post-Discharge Reporting Requirements 

Within five days after the slug the IU should prepare a written report. 

(A sample report sheet appears in Appendix C.) The items that should be 

discussed in the follow-up report include: 

l Cause oE the incident 

l Specific details of the incident (time, volume and concentration of 
pollutants released, damage, etc.) 

l Remedial measures undertaken 

l Preventive mechanisms to avoid a recurrence of similar incidents 

l Other information as required by POTW’s spill response system. 

The POTS should use this report to evaluate the effectiveness of the IU’s slug 

prevention and response capabilities, and to determine the need for revising 

the IU’s slug control plan. 

2.3.2 Slug Loadings from Batch Operations 

Slug loadings from batch operations may harm the treatment plant, its 

workers, and/or the environment. Regular discharges from batch operations 

that could result in slug loadings should be regulated via IU sewer use 

permits or other similar control mechanisms. IUs can be required to equalize 

flows, neutralize pH, or take other appropriate steps to ensure that batch 

discharges do not result in slug loadings. Several POTWs have found that 

prior notice of a batch discharge by an IU, including the constituent concen- 

trations of those discharges, can allov POTV influent flow equalization, or 

other special treatment, and can prevent damage from batch operation slug 

loadings. High risk IUs can be required to notify the POTW in advance of an 

irregular batch discharge and to keep records of the discharge. 

For example. the POTW may require the I!1 to contact the Yater Ouali t:; Lab 

supervisor at least one week before discharging vastes from its batch process 

z-17 



tanks which could result in a slug loading, as determined by the POTV. The IU 

is then required to satisfy all pretreatment requirements of its permit, such 

as neutralization of the vastewater to meet permitted pH, and to sample and 

analyze the process tank(s) for all parameters items listed in the permit. 

Lab results are forwarded to the Vater Quality Lab Supervisor for review. If 

the pollutants are vithin allowable ranges, and the lab results demonstrate 

that pretreatment requirements are satisfied, the POTS approves the batch 

discharge request. This approval procedure is documented on a form which is 

signed and dated by the discharger and the POTW representative. 

Some batch discharges are routine. For example, pH swings can result 

from regular cleaning operations. Requirements that may be appropriate for 

routine batch discharges include: 

o Use of continuous pH and temperature monitoring with recording tapes 
while discharging 

o Specific allovable discharge times, i.e. during POTU operator shift, 
or at time of maximum daily flow 

o Notification by phone followed by a letter an-l analytical report 

o IU retention of records regarding all batch d:scharges. 

These approaches are most useful for IUs with consistent wastes which have 

been characterized by routine POTW and IU monitoring. IUs with a highly 

variable pollutant loading in the wastes to be discharged, or industries that 

are not part of a routine monitoring and inspection program, should be 

regulated more stringently. 

Another aspect of the program should address IUs not covered by pre- 

treatment permits. In some instances, nonpermittees whose discharge could 

contain industrial waste, or wastes from spill or ground-vater cleanup 

operations (or other nonroutine discharge events), may request permission to 

dispose of a batch discharge. The POTW should determine whether to accept the 

vaste depending on the potential for interference or pass through of the 

discharge. Sampling and inspections of all IUs, even those not currently 

regulated via a sever use permit or similar merhanism, may be appropriate. 
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2.3.3 Assign IUs to Slug Risk Categories 

POTWs may choose to adopt varying levels of control on IUs based on the 

slug risk potential they pose (see Table Z-2). The determination of the risk 

posed by any single facility can be evaluated by looking at many different 

factors. The most important factors in determining the IU’s slug load risk 

potential are: 

l The quantity and types of materials used or stored at an IU 
and their potential for causing violation of local limits or the 
general or specific prohibitions 

l The potential for such materials to enter the sewer system and cause 
damage (i.e., whether control measures are in place) 

a The adequacy of existing controls to prevent any potential slug 
loading. 

Potential to cause harm may be based upon knowledge of previous slug 

impacts, local limits calculation, or other means. Many POTWs have developed 

different IU categories, and associated regulatory requirements, for each risk 

category (i.e., high risk, medium risk and low risk facilities). Industrial 

users may be re-assigned to higher or lower risk categories if IU practices 

change. For example, if a POTW learns of a slug discharge, new operating 

procedures or other changes at an IU which could affect slug potential, that 

IU may be reassigned to a different risk category. 

Risk categories may be based on quantitative or qualitative criteria. 

Risk categories based on quantitative criteria include, for example: 

l Significant industrial users 

l IUs discharging greater than 25,000 gallons or more per average work 
day 

l Specific SIC codes using RCRA-listed or characteristic hazardous 
materials 

l Each discharger who stores 1.000 gallons or more of liquid substances 
identified in the POT’J’s sewer use Ordinance or in Section 311 of the 
C’JA . 
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TABLE 2-2. GENERAL ATTRIBUTES OF RISK CATEGORIES AND ASSOCIATED RJXOIUIENDATIONS FOR SLUG CONTROLS 

-.-- 

IU Slug Discharge Sample 
Risk Category Attributes 

Recommendations Ear 
Slug Discharge Control 

- --. 

Low l No, or significantly less than repor- l Notification Reqtlirementr; 
table qualltities, local limits, etc. (Section 2.7.1) 

l No process discharge 

l No discernible pathways to 
sewer sys t em 

Hedium l Stores, uses, batch discharges, or l Notification Requirements 
generates somewhat less than (Section 2.3.1) 
reportable quantities of constituents, 
local limits, etc. l Dependent on site-specific 

situation, select one or more 
0 Stores, uses, or generates significant elements of Slug Control Plan 

quantities of reportable constituents (see Section 2.3.4) 
.--._ 

High 0 Stores, uses, batch discharges, or l Notification Requirements 
generates significantly greater than (Section 2.3.1) 
reportable quantities, local limits, etc. 

a Batch Discharge Kequirements 
0 History of slugs or surcharges (Section 2.3.2) 

l Poor housekeeping practices 

l No Slug Control Plan in existence 

l Slug Control Plan Required 
(SC, I ?. 3.4) 
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Other qualitative criteria may include any discharge of RCRA hazardous wastes 

or past slug loading problems. 

Another- approach that may serve to supplement, or supplant, the use of 

objective criteria is the use of subjective criteria associated with risk. 

For example, a POTW may require “designated 1U.s” to implement comprehensive 

slug control and prevention plans. “Designated 1U.s” could be those IUs “whose 

wastewaters include, or could include, pollutants capable of causing inter- 

ference. This includes all categoricals, and those IUs found by the POTW, 

State or EPA to, singly or in combination, have a significant impact on the 

treatment system, sludge quality, effluent quality, or air emissions.’ 

Alternatively, facilities may be categorized as “low”, “medium” or “high” 

risk. Table 2-2 summarizes the characteristics of each risk category. 

Low-Risk Facilities 

l Low risk IUs may receive this designation due to a lack of sewer 
connection, handling practices, presence of control devices, or 
absence of potentially harmful levels of toxic or hazardous materials. 

l No slug controls are necessary because these IUs present little risk 
of discharging slugs in quantities/concentrations capable of adversely 
affecting the POTW, its workers, or the environment. 

l The IU should be notified of its low-risk classification, and required 
to notify the POTW if the plant conditions change. 

Medium-Risk Facilities 

0 Medium risk IUs may use or store less than harmful quantities of toxic 
or hazardous materials of concern, and need to take some corrective 
measures to prevent spills or regulate batch discharges of materials 
which, if discharged as a slug, would create a problem. These IUs can 
be assumed to have some direct connections (floor drains included) to 
the POTW collection system. 

l The IU should be required to undertake specific preventive measures. 
For example: 

- Protect floor drains from spills and eliminate cross connections 

Improve housekeeping practices 

- Construct diversionary berms 
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- Post signs advising employees not to dump material down the drain 

- Modify existing storage and handling of chemicals and hazardous 
waste 

- Conduct preventive maintenance on valves and piping 

- Employee training program 

- Maintain in-house pretreatment, diversion, or containment 
capability. 

a The POTY should notify the IU of its medium-risk classification, and 
be required to notify the POTW if plant conditions change so the 
classification can be changed to low or high risk. 

High-Risk Facilities 

l High-risk facilities include IUs classified as significant under the 
POTW pretreatment program, plus additional facilities discovered 
through the POTU Slug Control Program evaluation process. Such 
facilities use, store or discharge at or above significant quantities 
of constituents of concern (e.g., the RCB) or have a history of slug 
loadings, and present a high risk of discharging materials known from 
experience or local limits, etc. to cause interference or pass 
through. 

l High-Risk Facilities facilities should be required to develop and 
implement a facility-specific Slug Discharge and Prevention 
Contingency Plan. The IUs pretreatment permit or other type of 
control agreement should include: 

- Details of the specific requirements for development of a Slug 
Control plan 

- A schedule for submittal to the POTW for approval 

- A requirement for the IU to implement the plan once approved by the 
POTW. 

l The IU should be notified of its high-risk classification and required 
to notify the POTS if plant conditions and risk decrease. 

The process of classifying facilities into risk categories may be 

simplified by using a slug potential data form. Tables 2-3 and 2-4 are 

examples of slug potential data sheets containing summary information for 

conventional waste dischargers (Table 2-3) and IUs that store, use, or 

discharge materials of concern to the POTW which could result in slilg loading: 

(Table 2-4). POTWs can adapt these forms f01 -:.!lmarizing Ill and inspection 
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SAnPLE 

TABLE 2-3. SLUG POTFNTIAL DATA SBEET (fU DISCEARGES 
STRICTLY coNvENTIoNAL POLLUTANTS) 

GENERAL DATA 

Industry Name: Wills’ Ice Cream Plant Industry Contact: Cher E. Sherbert, 
Plant Manager 

Industry Address: 30 Wonka Drive 
Funtown, CA 67870 

Number of Employees: 21 

Work Phone: (101) 212-3243 
Emergency Phone: (101) 212-7685 

Waste Materials, Stored Chemicals, and Discharge Type 

Type Materials 6 Average 
Stored Quantity 

l Whey was te 

l Process tank wash 
down 

l Corn syrup/liquid None. Potential for spillage 
sugar, 6,900 gal exists. 

l Ice Cream, 
35-40,000 #s 

None 

l Cleansers, 600 #s 
(see list) 

Discharge Type 
and Volume 

Continuous up to 10,000 gpd 

Intermittent batch discharge 
max 1,000 gal 

Intermittent batch, 500 gals 

Potential 
Pollutants of Concern 

BOD 

Low or high pH 

BOD 

BOD 

PH 

Inspection Observations of Process Areas and Pretreatment Systems/Potential 
for Slug Loadings 

1. Very clean plant. 

2. Preventive maintenance performed on all valves. Flow equalization tanks, 
pH monitoring and neutralization in place for batch cleaning discharges. 

3. Developed slug control plan. Needs to be reviewed by POTU. 

2-23 



TABLE 2-3. SLUG POTENTIAL DATA SEEJXT (IU DISCJlAFlGES 
STRICTLY CONVENTIONAL POLLUTANTS) (Continued) 

4. Floor drains -- potential exists for spill of corn syrup, sugar, and 
cleanser stored nearby. 

5. Slug Potential: Medium 

Analvtical Data 

1. Periodic Discharge of high concentrations of BOD. 

2. Periodic slugs of washwater with a low pH. 

Recommendations 

1. Review existing control plan and modify as necessary. 

2. Should seal floor drain or build a containment structure around corn 
syrup/sugar and cleansers storage in case of an accidental spill. 

3. Should require the Plant to test pH of process tank wash prior to 
discharge, then neutralize via permit conditions. 

2-24 



SAMPLE 

TABLE 2-4. SLUG POTENTIAL DATA SREET (IU DISCHARGES 
OTHER THAN CONVJWFIONAL POLLUTANTS) 

Industry Name : ABC Ci rcui ts Industry Contact: Chip Smith, 
Plant Manager 

Industry Address: 10 Circuit Drive Work Phone: (111) 222-3338 
Circuit Town, IN 12345 Emergency Phone: (111) 123-5321 

Number of Employees: 75 

Chemical 

l Copper plating bath 
plating bath 
(Sulfuric acid, 
copper sulfate) 

l Electroless Copper 
Solution (copper 
salts, formaldehyde, 
methanol) 

l Etchant 

l Methylene Chloride 

l Nickel Plating 
Solution (nickel 
sulfamate) 

l Screen wash (toluene, 
ace tone) 

l Sulfuric Acid 

l Trichloroethane 

Chemical Inventory 

Quantity Stored 
Maximum/Average 

2000 gals max./ 
1000 gals avg. 

Chemical Hazard 
Classifications* 

T, 1 

500 gals max./ 
350 gals avg. 

750 gals max./ 
315 gals avg. 

1500 gals max./ 
1000 gals avg. 

110 gals max./ 
110 gals avg. 

800 gals max./ 
400 gals avg. 

1000 gals max./ 
1000 gals avg. 

500 gals max./ 
500 gals avg. 

T, 1 

T, 1 

T, 1 

T, 1 

T, 1 

T, R, I, N 

T. R, I, N 
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TABLE 2-4. SLUG POTEHTIAL DATA SHEET (IU DISCHARGES 
OTEER THAN CONVENTIONAL POLLUTANTS) (Continued) 

*Chemical Classifications: 

F = Flammable I = Inhibitory to POTS operation 
E = Explosive FL = Floatable 
C = Corrosive S = Soluble 
Re = Reactive Se = Settleable 
N = Noxious/Fuming 
T = Toxic 
Ra = Radioactive 

Inspection Observations of Process Areas and Pretreatment 
Systems/Potential for Slug Discharges 

1. Sloppy operations. Frequent spills. 

2. Floor drains to the sanitary sewer in process area. 

3. Chemicals not stored properly. 

4. No bermed areas around plating tanks to contain spills. 

5. Slug Potential: High 

Analvtical Data 

1. Continuously in violation of pH limits. 

2. In significant noncompliance of copper standards. 

Recommendations 

Prepare slug control plan. Include: good housekeeping practices, 
sealing floor drains in process areas, proper chemical storage, secondary 
storage for plating tanks. In permit require batch pH neutralization, 
equalization and pH monitoring. 
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data. The quantities included in Tables 2-3 and 2-4 are provided in units of 

volume (gallons) rather than weight (pounds). Volume data may be more useful 

than mass loading data when responding to spill situations.* 

For facilities capable of discharging high-strength conventional wastes 

of concern, the POTS should list the type of conventional wastes and describe 

the industry’s type of discharge (batch, continuous), industry operation 

(seasonal, yearly), and normal production figures (Table 2-3). 

A POTS hazard classification system can be used to indicate hazards 

associated with a slug of,each chemical at a facility and can provide valuable 

information concerning appropriate control and cleanup techniques. POTW 

hazard classification information should be based upon the expected impact of 

a slug loading of a chemical or material upon the POTW. MSDSs or the National 

Fire Protection Association (NFPA) Classification Scheme can be used to help 

determine the POTW hazard. The POTS should evaluate the HSDS information and 

NFPA classifications to determine the applicability for slug control. 

If necessary, the POTS should seek the assistance of industry personnel 

and the local fire department in identifying IU sources and quantities and 

classifying chemicals by hazard code. IU representatives should have the 

HSDSs for many chemicals. The POTW inspector should also note all RCRA-listed 

or characteristic hazardous wastes that may be stored at the IU prior to 

disposal, such as pretreatment sludges. 

EPA recommends that POTWs summarize all of the IU data provided by the 

industrial users or obtained during inspections. Data storage and retrieval 

*Methods for conversion ifron weight measurements, whora volume is unknown) 
follov: 

For pur. Or nearly puce chemical liquids, the chemical’s specific gravity 
should be obtained from the chemical literature, such as the Handbook of 

Chemistry and Physics, or Lange’s Handbook of Chemistry Isoa rofarenca 

11stj. The weight data can then be converted as follows: 

Volume, gallons = 
weight, pounds 

(rp*clfic gravity! 18.3454) 

Pot dilute aqueous mircturrs. the above formu:a c.n be us-d, wzth specific 
grrvity 0 1.0. 

Weights of solids t*.g., salts!, sludges, and/or complex chemical mixtures 
may not be convertible to a volume basis. In thasa cas.s, lnv*ntory volum*S 
should be estimated from tank size, bag or drum size and Count, and/or 

other n .,S”Ces of existing storage faclllti*s. 
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will aid in evaluating slug loading potential and tracking and identifying 

slug sources. This summary data can be stored in a computer database or a 

summary data table such as the one presented in Table 2-5. The data storage 

and retrieval system should incorporate: 

l A list of all industries within the POTW’s jurisdiction. 

l The Sewer Service Area for each Eacility. Industries may be assigned 
a sewer service area number based on geographic location. When a slug 
occurs in a specific area, the POTW can identify industries dis- 
charging to that location. 

l Chemical hazard classifications (from Table 2-4 or 2-5) applicable to 
each facility 

l Major materials of concern stored, used, or produced at the facility 

l Regular batch discharge schedule 

l Potential for spills 

l Classification of slug risk 

m Status of IU-specific Slug Control Plan 

l Comments/observations. 

In the event of a slug, Table 2-5 helps POTW staff quickly locate the source 

of a slug based on chemicals of concern and sewer service area. The POTW can . 

then refer to the IU-specific slug potential data sheets (Tables 2-3 and 2-4) 

to obtain more detailed information. Efficient data collection and retrieval 

can facilitate slug identification procedures, thus accelerating response time 

and reducing the damages incurred by each incident. 

2.3.4 Requirements of IU Slug Control Plans 

This section outlines the recommended contents of an IU Slug Control 

Plan. As discussed in Section 2.3.1, notification requirements apply to all 

dischargers. In addition, POTWs should select from among the control measures 

described in this section and require medium- and high-risk facilities to 

implement appropriate control measures. POT’Js nay aiso require high-risk 

facilities to develop I!J Slug Cont.r-ol P1ar.c. ,:he~e necer:sal-:.’ 31 an5 shoruld I)e 

reviewed by the IU on a regular basis or -ihen changes In design.. construction. 

2-28 



service cfiemical kterials of Cancem 
Area Hazard Classificaticm Stored, Used or Batch Spill Sk3 Control Plan 

Irdum-ybm t&rnter F EC Ek NT Ra I Produced Discharges Potential Risk Status fhm-mts 

ABC Circuits 1 

Will’s Ice 4 
cream plant 

Fix-it 3 
Radiators 

Railroad Ta~lk 4 
Car Cleaning, 
Inc. 

ABC Rf2stauranr 1 

Pesticides 2 
Applicator 
Inc. 

--_ 

xx x X H,SO,,C&Cr,Ni,pH No High Hm 

X x m,* YeS Ed. Med. 

X X X Cu, Pb, Zn, acidic No Med. Md. 
tastes, ethylene 
!i!lYcol 

X x m, @G ClheMls, YeS Med. Med. 
nkethylene chloride, 
pesticides 

X Fats, oil and grm No lAd Lm 

X X Pesticides, fertilizers Yes Low Med. 

Needs Plan Poor housekeeping and 
-t 

Has Plan Plan needs to be rcviewfA 
by Ci ty for adequacy 

Needs Plan Needs .saw inqxovenmt in 
househqing and under- 
standing of waste disposal 

Needs Plan Has an inopemtive oil/ 
water separator and poor 
chemical storage practick 

Does not Needs tobeadvisedof 
need plan ordinance rquiren-mts for 

oil and grease 

NeedsPlan thwashingofmixor 
application tanks mite, 
flcmchains in storage 
area 

olenical Clzsiiica~ion 

F - Flaimthle N - Nxious/funirg 
E - Explosive T -Toxic 
C - Corrosive Ra - Rixiioactive 
Fk - Reactive I - Inhibitdry to FQIW 

F1 - Floatable 
S - Soluble 
Se - Settleable 
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operation, and maintenance at the facility warrant modification. A schedule 

for plan review and procedures for plan modification should also be described 

in the Plan. The Plan should also be reviewed when new conditions require 

changes in the emergency response procedures and any time a slug has occurred, 

The general elements of IU Slug Control Plans are as follows: 

l GENERAL INFORMATION: IU Name and Address, IU Contact, Discharge 
Practices, Security Provisions and Employee Training (Section 2.3.4.1) 

l FACILITY LAYOUT FLOW DIAGRAMS: General layout including mapping of 
manufacturing, storage, transportation, and disposal areas 
(Section 2.3.4.2) 

l MATERIAL INVENTORY: Vpes, volumes, containers, etc. 
(Section 2.3.4.3) 

l SPILL AND LEAK PREVENTION EQUIPMENT AND OPERATIONS AND MAINTENANCE 
PROCEDURES: Definition of available equipment, plans to obtain 
equipment (Section 2.3.4.4) 

l EMERGENCY RESPONSE EQUIPMENT AND PROCEDURES: Inventory and location 
of equipment; and procedures (Section 2.3.4.5) 

l SLUG REPORTING: Description of procedures for notifying POTW 
(Section 2.3.4.6) 

l TRAINING PROGRAM: Assurances that the Plan is implemented by pro- 
viding for employee training (Section 2.3.4.7) 

l CERTIFICATION: A certification by a professional that the Plan is 
adequate to prevent and control slugs (Section 2.3.4.8). 

Two sample plans appear in Appendix D. 

2.3.4.1 General Information 

An IU Slug Control Plar;c must include sufficient general information to 

enable the POTV to: (1) categorize and restrict the IU’s potential for a slug 

discharge; and (2) respond promptly and effectively in an emergency. General 

information should include a brief description of the IU, discharge practices, 

applicable pretreatment standards, and description of previous slugs and 

corrective actions. The information requested in the Industrial User Slug 

Potential Survey (Figure 2-2) is an outline o- f the kinds of infor-mation 

generally required in this element of a Slug Control Plan. 
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2.3.4.2 Facility Layout Flow Diagrams 

Each Plan should include detailed drawings of the facility showing the 

following: 

l General layout of the facility 

a Areas occupied by manufacturing or commercial activities; property 
boundaries, drainage of rainwater, and connections to the city’s 
sanitary sever and storm drains 

l Hazardous materials process and storage areas; waste handling, 
stolage, and treatment facilities 

l Loading and unloading areas 

l Direction of drainage from hazardous materials and waste handling, 
process, storage, and treatment areas 

l Floor drains, pipes, and channels which lead away from potential leak 
or spill areas [identify by coding footnotes, or narratives describing 
drainage patternsj 

l Flov diagram(s) shoving chemical and wastewater flow including piping 
and instrumentation, flow rates, tanks and capacities, treatment 
systems, and final destinations of flows. 

2.3.4.3 Material Inventory 

The facility should provide sufficient data on all materials of concern 

used and stored at the facility. This may include those materials for which 

the POTV has established local limits (see Section 2.2.1). This information 

is useful in determining the origin of a slug, potential hazards and appro- 

priate slug response procedures. Descriptions of the material handled, the 

location of these materials, descriptions of containment, transfer and 

transport, as well as any additional comments should be provided as follows: 

l Materials - Both chemical and trade names should be listed in the 
inventory (OSHA MSDSs may be used). This information may help 
minimize confusion over the constituents of a compound and facilitate 
proper response procedures to a slug. 

l Location in Plant - Knowing the location of (Rlj) materials will assist 
plant employees and emergency response personnel in locating areas 
initially affected by a spill. 

l Maximum Volume/Container Volume - This information is useful in 
determining the potential impact of a slug. 
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l Container Description - The description should include the type of 
container (e.g., steel drum, fiberglass tank, etc.) and the presence 
of container attachments such as valves, pumps, transfer pipes, etc. 
The description of a container will help determine potential origins 
of a slug load. 

a Transfer and Transport Areas - The condition of containers and 
transfer equipment is useful in assessing the potential for accidental 
spills or slug discharges of high strength wastes and possible effects 
on the treatment plant. 

l Additional Comments - Additional comments should include information 
on the physical, chemical, and toxicological effects of each material, 
and special precautions that should be taken when handling these 
materials. A discussion should also be provided on the procedures to 
prevent contact between incompatible materials. Each facility must 
demonstrate that the following three compatibility aspects have been 
considered: (1) the construction of the container; (2) other mate- 
rials in the immediate vicinity; and (3) the surrounding environment. 

2.3.4.4 Spill and Leak Prevention Equipment and Procedures 

This subsection is divided into a discussion of equipment and procedures. 

It provides information on the data an IU Slug Control Plan could contain. It 

also provides technical information that may be used to evaluate the adequacy 

of the equipment and procedures detailed in an IU Plan. The POTW’s review and 

evaluation of the IU Plans should use, but not be limited to the information 

provided here. Additional references, including those listed in Appendix E, 

should be reviewed and a thorough understanding of the IU operations should be 

achieved prior to evaluating the IU Plan. 

Existing and Proposed Spill Prevention and Containment Equipment 

Equipment required to control spills fal 1s into two categor 

l Equipment to prevent spills 

l Equipment to contain spills. 

ies : 

This section of the IU’s Slug Control Plan should identify all existing 

equipment and/or systems that the IU nas in place or plans to obtain to imple- 

ment the Plan. If equipment needs to be purchased, the expected purchase 

dates should be provided. 
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The Plan should describe current and projected inventories of both types 

of equipment. Equipment to prevent spills consists of appropriately selected 

chemical storage and process equipment, as well as built-in safeguards to 

prevent chemicals from being spilled such as secondary containment structures. 

Spill containment equipment consists of equipment or apparatus to keep a spill 

from spreading and to remove the spill. Examples of prevention and con- 

tainment equipment are listed below: 

l Equipment to Prevent or Detect Spills 

- Chemical Storage and Process Tanks: holding tanks, pumping 
equipment (compatible material); shell and bottom construction 
(compatible material); underground seepage protection; cathodic 
protection of underground tanks; liquid level sensing devices: 
overflow, temperature, pressure alarms; heating coils; collision 
protection support construction; secondary containment; diver- 
sionary structures in quench tanks 

- Drums: drum construction; storage areas; secondary containment; 
diversionary structures; collision protection; drum handling 
equipment; drip pans 

- Pipes, Valves, Fittings, Pumps, Electrical and Mechanical 
Equipment: seals ; valve stem packing; gaskets; cathodic protec- 
tion; vehicular traffic warning signs 

- Loading Stations: fill safeguards; curbs and drains: warning 
signs/improper disconnect protection; secondary containment 

- Alarm Systems: to detect unauthorized discharge flows, pH 
excursions, etc. 

l Equipment to Contain Spills: booms, barriers, sweeps, and fenders: 
surface collecting agents; absorbent materials; skimmers; oil/water 
separators; sumps; sewer plugs. 

Once spill potential reduction measures have been addressed, secondary 

containment systems should be considered. An IU which has the potential for a 

slug discharge should provide secondary containment systems, wherever 

possible, that will control the spread of a spill of toxic wastes or slug 

discharges of high-strength wastes at or near a potential spill source (e.g., 

storage tanks, processing equipment and piping). Several forms of secondary 

containment systems may be used including diking, diversion, holding tanks, or 

quick drainage. These pethods are described I)~lo:‘. 
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Diking is the most effective form of secondary containment for bulk 

chemical storage. Dikes can be constructed from concrete, cinder blocks, or 

earth. Bulk storage tanks and/or drum storage should be surrounded with an 

impervious dike that will hydrostatically contain 110 percent of the capacity 

of the largest tank or the capacity of the largest tank plus water from a 

maximum 24 hour/l0 year rainfall event, whichever is greater. Accumulated 

rainwater from diked areas should be drained with a manually operated pump or 

siphon system. If a valve pipe has been installed through the dike wall, the 

drainage valve should be kept locked in the closed position when not in use. 

Flapper valves should not be used. 

Design of the dike should account for the containment of a spraying leak 

from the side of the tank. Where this design is not feasible, baffles could 

be installed at the top of the dike that would deflect potential leaks and 

cause them to drop within the containment area. 

Diversion of flow of potentially spilled material away from its naturally 

expected path can also be an effective means of secondary containment. 

Diversionary structures consist of curbs, sumps, and/or gutters which divert 

spilled material to a collection tank. A quick drainage system is frequently 

employed in small volume storage and loading areas. It consists of an 

impervious curbed or below gradient pad that slopes into a drain that is 

connected to an impervious sump. Spilled volumes of liquid are collected in 

the impervious sump and then removed and appropriately treated, discharged, or 

disposed of. These structures should be used in areas where diking is 

impractical or unsafe. 

For example, chemicals which emit noxious fumes might be diverted to a 

closed tank in the event of a spill, rather than left in an open diked area. 

Diversionary structures can include quench tanks, which serve to simul- 

taneously collect and treat chemicals. Many industrial facilities possess 

process quench tanks to control runaway chemical reactions. 

Procedures 

The operation and maintenance proced\lLes designed to minimize spills -31 

a facility are as important as the selection and installation of the 
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equipment. Many operation and maintenance procedures are common-sense, 

hovever , and should be adequately included in every Plan. For example, incom- 

patibility of materials with the container can result in leaks or explosion of 

the container. Elements of good housekeeping include neat and orderly storage 

of chemicals and prompt cleanup of spilled liquids or powders to prevent them 

from reaching the sewer collection system. An effective preventive mainte- 

nance should include periodic inspections and testing of equipment systems, 

appropriate adjustment, repair, or replacement of valves and other parts. 

Also, a security system to prevent accidental or intentional entry to the IU 

site would reduce the risk of vandalism, theft, sabotage, or other illegal use 

of the plant facility that could possibly cause a slug loading. 

Simple operating and maintenance procedures directed at eliminating 

spills and leaks include, but are not limited to, the following: 

l Inspect All Chemical Storage Vessels, as Well as All Process Vessels 
and Fittings (Pumps, Valves, Piping): The items must be constructed 
of material compatible vith the chemicals passing through them. In 
particular, tanks and drums used to store corrosive chemicals should 
be constructed of stainless steel or of a corrosion resistant plastic. 
The plan should discuss all routine operation and maintenance 
(including housekeeping and replacement of worn-out equipment) 
performed to minimize spills. The frequency of inspections and 
monitoring for leaks or other conditions that could lead to spills 
should also be indicated. Any pumps or valves used to process these 
chemicals must possess corrosion-resistant seals and packings. 
Similarly, pumps or valves through which organic chemicals pass must 
contain seals and packings which are dissolution-resistant. The IU 
should indicate in its Plan that appropriate materials of construction 
have been used, and are compatible with the chemicals being processed. 

a Inspect Foundations and Supports of Large Storage Tanks, Process 
Vessels, and Piping. These must also meet compatibility and integrity 
requirements: All above ground vessels should be protected from 
vehicular damage through the use of truck guards. Underground vessels 
and pipes should be well marked and weight limits placed on roadways 
that may cross these underground vessels. All underground vessels 
should be cathodicly protected to prevent damage due to corrosion. 
Underground piping should be double-walled at vehicle crossings. 

l Equip Open Storage and Process Tanks with Liquid Level Control 
Devices, and Grounding Apparatus (where necessary): In addition, 
overflow alarms should be installed to warn personnel of tank over- 
fj lling. Similarly, temperature and pi-essut-e alarms should be 
installed on closed chemical procecsil:g equipment, to alert industr-y 
personnel to runaway reactions or other factors resulting in excessive 
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temperatures and pressures. Such extreme conditions can otherwise 
result in the automatic opening of relief valves, subsequently 
spilling the process vessel’s contents. 

Use Proper Drum Handling Equipment: The practice of scooping drums 
with the forks of a forktruck should be eliminated. Pallets should be 
used to aid handling and inspection. Oil dispensing racks should be 
provided with drip pans. 

Secure Loading/Unloading Pump Station Controls: In a manner to 
prevent the pumps from being turned on by unauthorized personnel. 
Warning signs or physical obstructions, such as crossing gates, should 
be used to prevent trucks from driving away while the loading hose is 
connected. 

Eliminate All Unnecessary Cross Connections: All unnecessary floor 
drains should be plugged, especially those in high-risk areas. 

Utilize Automatic Stormwater and/or Sewer Sampling Systems to Monitor 
These sampling systems can be tied into automatic shutoff 
will prohibit discharge from a plant effluent system. 

2.3.4.5 Emergency Response Equipment and Procedures 

Equipment 

Information that should appear in this section of the IU Plan includes an 

inventory of available IU emergency response equipment and a detailed descrip- 

tion of emergency response procedures. The emergency response equipment 

inventory should also contain the equipment location on the facility layout 

diagram and a physical description of each piece of equipment. A summary of 

the information that should appear in this part of the plan follows: 

Communication Equipment and Alarms: A communication system should be 
established for reporting emergencies and providing immediate emerg- 
ency instruction to facility personnel with the use of a telephone. 
intercom, radio, alarm, etc. 

Spill Containment and Control Equipment and Tools: Examples of this 
type of equipment include sorbent materials and dry chemicals ‘Jhich 
are often used for containing spills of small volumes. 

Spilled Material Storage Containers: Chemical spills must be con- 
tained and removed as soon as possible to prevent materials from 
spreading into other areas. 

Protective Clothing and Respiratouc: In Lesponding rr: 311 emeKgenc:, 
hazardous spill, employees shouid take precaution to ensure that as 

2-36 



much skin is covered as possible. Flameproof protective clothing sill 
not only prevent chemical burns, but will also protect skin during a 
fire. Other examples of protective clothing include: 

- Rubber Gloves 
- Apron 
- Goggles/Face Mask 
- Hard Hat. 

In addition, depending on the nature of the emergency, the use of 
self-contained breathing apparatus may be necessary. All employees 
involved in response procedures should have access to the breathing 
apparatus and be adequately trained in the use of this equipment. 

l First Aid Kits: A well equipped first aid kit should be immediately 
available for use if necessary. The plan should indicate the location 
of the kit, and the items that it-contains. Items that are essential 
to a first aid kit include: antiseptic solutions and bandages for 
application of wounds; artificial respiration devices, and eyewashing 
solutions and cups. 

a Ventilation Equipment: Before entering an area where a potentially 
explosive spill has occurred, tests should be made for explosive 
atmosphere, the presence of toxic gases and oxygen deficiency. 
Whenever an adverse atmosphere is encountered, forced ventilation, 
such as powered explosion-proof ventilators, blowers, or fans, can be 
used to create safe conditions. Ventilation should be continued as 
long as recurrence of the hazard is possible. 

l Decontamination Equipment: The appropriate protective clothing and 
monitoring equipment should be used in responding to a spill of 
radioactive material. 

l Fire Extinguishing Systems: A list of fire extinguishers and their 
locations should be posted throughout the plant. In addition, a map 
that shows both fire extinguisher location and fire hose connections 
should be submitted to local response agencies. 

Procedures 

Each IU Plan should contain a detailed description of procedures to be 

followed in responding to a hazardous spill at the facility. The established 

procedures should be designed to eliminate danger to human health and to 

facilitate containment and clean-up of a spill. A description of the pro- 

cedures should contain the following items: notification of responsible 

personnel, chain of command, evacuation procedures. notification of response 

agencies, and spill assessment and response procedures. ic fuller descl-iption 

of each of these elements follows: 
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l Notification of Facility Personnel Responsible for Responding to 
Spills: Each facility should have a person(s) who is qualified to 
respond to a spill at the facility. There should be at least one 
person available at all times to carry out appropriate response 
procedures. This person(s) should be familiar with all aspects of the 
Plan and have the authority to commit the resources necessary to 
initiate emergency response procedures. All Employees should be aware 
of which person(s) to contact if a spill takes place. It is recom- 
mended that a sign indicating who to contact and the appropriate phone 
number(s) be posted in all areas where a spill may occur. 

a Chain-of-Command: Proper chain-of-command procedures should be 
followed when responding to an accidental spill or slug to ensure that 
all necessary personnel and response agencies are notified. A 
description of these procedures should be included in the Plan. 

l Evacuation Procedures: An evacuation plan should be posted throughout 
the facility and discussed in safety training sessions. The plan 
should contain: (1) a map of evacuation routes; (2) a map of alterna- 
tive evacuation routes; and (3) a description of signals used to begin 
and conduct an evacuation. A copy of the evacuation plan should be 
submitted to the local police department; fire department; and 
hospitals for their records. 

l Notification of Response Agencies and Contractors: A list of spill 
response agencies and their numbers should be available to each 
employee assigned to coordinate spill response activities. In the 
event of potential or actual emergency situations, the appropriate 
response agency should be notified immediately. 

l Spill Assessment and Response Procedures: The person(s) designated to 
carry out spill response procedures should begin by assessinp: the 
spili. A determinaiion should be made on the-origin of the spill and 
vhat impact the spill will have. Based on this assessment, the 
coordinator will initiate proper response procedures. Spill response 
procedures that should be included in the plan include: 

- Notification of facility personnel by activating the communication 
and/or alarm system 

- Begin evacuation procedures if necessary 

- Notification of appropriate local, State, and Federal agencies, 

- Stop the flow by shutting off pumps or closing valves 

- Prevent contact between incompatible aaterials 

- Commence clean up activities 

- Submit necessary reports. 

l Procedures for Clean-up, Treatment, C~II~! 3: Disposal of C;>illed 
Katerials: Once a spill has been contained, clean-up of the yaste 
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method based on the nature of the material. If waste generated from a 
spill is determined to be hazardous, the facility must meet RCRA 
requirements. Information pertaining to treatment and disposal 
methods used by the facility should be included in the Plan. 

In addition, if it is anticipated that outside contractors and/or 
consultants may be utilized in clean-up, treatment, or disposal 
methods, the plan should include the name of the company; contact 
person and phone number: and the available equipment and manpower 
necessary for the job, if possible. 

These procedures should be consistent with the ones established in the 

facility’s OSHA Emergency Action Plan, as required by 29 CFR $1910.38. 

2.3.4.6 Slug Reporting 

Procedures for reporting and documenting spills and-slug discharges 

should be described in the Plan. At a minimum, the IU follow-up report should 

include: (1) the time, date, and cause of the incident; (2) the impact of the 

spill on the POTU and the environment; (3) extent of injury and/or damage; and 

(4) how other incidents of this type can be avoided in the future. A descrip- 

tion of clean-up, treatment, and disposal procedures must be included where 

applicable. The report should also evaluate the adequacy of the IU’s response 

procedures. In particular, the investigator’s reports should address the 

following questions: 

l Uas the safety of industry personnel and the surrounding community 
ensured throughout the incident? 

l Uere personnel working close to the incident provided adequate access 
to breathing ppparatus, protective clothing, etc.? 

l Was the spill confined quickly? 

l Was fire extinguishing equipment adequate and readily available when 
needed? 
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l Did secondary containment structures remain intact throughout the 
spill response? Uere these structures of adequate volume to confine 
the spill or slug discharge? 

l Were appropriate POTW, fire department, or other officials immediately 
notified of the incident? 

Recommendations for improving operational, inspection, maintenance, 

and/or spill response procedures based upon the incident should be included. 

The investigation report should then be made available to the POTU, fire 

department, and insurance firms if applicable, to assist these agencies in 

their own investigations. In addition to reporting procedures, copies of 

forms used for reporting and a list of appropriate response agencies and phone 

numbers should be incorporated into the Plan. 

2.3.4.7 Training Program 

More important than establishing the IU Slug Control Plan is the effec- 

tive implementation of that plan by IU employees. The IU’s Plan should 

contain an outline of the training program given to employees. An employee 

training program can provide employees at all levels of responsibility with a 

complete understanding of the processes and materials used, the safety 

hazards, the practices for preventing discharges, and the procedures for 

responding properly and rapidly to hazardous materials spills and slugs. 

Specialized training should also be provided to each employee or group of 

employees that handle potentially hazardous chemicals. 

Periodic training sessions are essential and should be conducted at 

appropriate intervals to assure complete understanding of the IU’s Plan, goals 
. 

and objectives. New employees should be trained immediately upon employment. 

Employees should also be notified and retrained when their responsibilities or 

Functions under the plan change. Training records should be maintained by the 

plant manager as long as a person is employed at the facility and for at least 

three years from the date the employee last uorked at the facility. Periodic 

drills should be instituted to evaiuate employee knowledge and understanding 

of the Plan. The purpose and frequency of such drills should be indicated in 

the Plan. Training to implement the nSl!.A,- L equi red Emergenc:r A< : ior. Plan 

should also be coordinated with the Plan !Laining. especiall:; :‘hen the 
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procedures and responsibilities are uniform. To the extent the procedures 

differ, Emergency Action Plan training should be conducted periodically as 

well to ensure worker safety in the event of a slug or any other emergency. 

2.3.4.8 Certification 

A qualified professional should certify the adequacy of the measures 

described in the Plan. Table 2-6 shows an example of what this certification 

should include. 

2.4 IMPLEMENT THE PROGRAM 

Upon completion of the development of a Slug Control Program, including 

the identification of the IU community, development of appropriate legal/ 

enforcement authority, assignment of risk categories and controls to address 

those risks, the program should be implemented. There are three activities in 

the implementation of a Slug Control Program: 

l The review and approval process of IU Plans (Section 2.4.1) 

l An IU inspection and monitoring program (Section 2.4.2) 

l POTW Slug Response (Chapter 3). 

POTWs may find it useful to develop a Procedures Manual to provide a 

written record of the POTU’s Slug Control Program. It should address all 

aspects of the POTW’s Program in summary form, including review of IU Plans, 

POTW inspection and monitoring of IUs, and slug response procedures. 

2.4.1 POTW Review and Approval of IU Slug Control Plans 

EPA recommends that POTWs review the Plan of all applicable industrial 

facilities to ensure that all pertinent slug discharge control issues are 

addressed. Appendix B includes a review checklist which can aid the POTW in 

reviewing the IU implementation of required procedures. 

The IU should submit a Slug Control Plan to the POTS within three months 

of notification and complete implementation of the Plan within six months of 

approval. The Plan should detail facilities 3nd procedures to eliminate OL 

minimize the slug discharge of pollutants into the sewer system which could 
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TABLE 2-6. CERTIFICATION OF TEE SLUG CONTROL PLAN 

BASED ON MY INQUIRY OF THE PERSON OR PERSONS DIRECTLY RESPONSIBLE FOR 
MANAGING COMPLIANCE WITH THE SLUG CONTROL MEASURES IN THE SLUG CONTROL PLAN, I 
CERTIFY THAT, TO THE BEST OF MY KNOWLEDGE AND BELIEF, THIS FACILITY IS 
IMPLEMENTING THE SLUG CONTROL PLAN SUBMITTED TO THE [POTW]. 

NAME/TITLE OF AUTHORIZED REPRESENTATIVE 
OF THE IU RESPONSIBLE FOR THE SLUG CONTROL PLAN 

DATE 

I CERTIFY THAT THE SLUG PREVENTION AND CONTROL EQUIPMENT INSTALLED BY THE 
INDUSTRY WILL PROVIDE ADEQUATE PROTECTION FROM SLUG LOADING WHEN USED AND 
MAINTAINED PROPERLY. 

NAME DATE 
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harm the treatment plant, workers, sludge, or cause an NPDES violation. The 

Plan should meet the requirements and follow a format specified by the POTU. 

Once approved by the POTU, the Plan will become an enforceable part of the 

pretreatment permit. The POTU should reserve the right to inspect the IU to 

ensure that it is adequately implementing its Plan. 

The POTU should also consider meeting with company officials as part of 

its review process. Site visits to confirm the equipment and procedures 

described in the Plan, and follow-up inspections where development of proce- 

dures or installation of or replacement of equipment were promised are also 

important. In meeting with the industry officials, the POTU may consider 

providing a tour of the POTU plant and/or the collection systems to increase 

IU awareness of slug impacts (for example, actual evidence of previous 

problems such as sewer line corrosion). 

2.4.2 Inspection and Monitoring of IUs for Slug Control Implementation 

IUs should be inspected to verify compliance with slug control require- 

ments or plans and to ensure IV’s slug risk classifications are correct and do 

not need to be revised. Low- to medium-risk IUs should be inspected randomly 

and infrequently. High-risk facilities should be inspected more frequently, 

and regularly to determine adherence to Slug Control Plans. Many of the 

facilities posing the highest slug risk are probably already significant 

industries that come under the POTU’s pretreatment monitoring program. 

Consequently, these facilities will normally be visited often and their 

wastewaters will be sampled frequently. There will, however, be high-risk 

facilities which were not originally classified as significant ILJs and which 

should be inspected. 

Before conducting inspections, it is important that the POTU inspector be 

familiar with the IU’s slug discharge control requirements and the Control 

Plan on file at the POTW. The inspectors should seek to verify all Plan 

information during the inspections. In particular, during a compliance moni- 

toring inspection of a significant user already covered by pretreatment 

requirements, the POTU inspector should be observing the slug control prac- 

tices. The following items should be reviewed during a compliance inspection: 
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l Verifying or updating information on facility contact, phone number, 
address, chemical inventory, and slug control equipment and procedures 

l Identifying any relevant process changes, modifications to the 
facility or to the discharge location 

l Evaluating the condition of materials storage, transfer, and transport 
equipment 

a Revising facility sketches to include changes or modifications 

l Continuing evaluation of evidence or potential for spills 

l Evaluating progress of work for any compliance schedule 

l Checking for good housekeeping and chemical handling procedures 

l Evaluating containment structures. 

The inspector should ascertain the IU’s status with regard to compliance 

with the Plan, report any deficiencies observed in the IU’s current Plan, and 

suggest alternatives or modifications. If an IV facility has a compliance 

schedule, the inspector should visit the facility during construction and upon 

completion of construction activity. Information gathered during the 

inspections should be used to modify the IU’s Plan as necessary. 
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3. POTW SLUG RESPONSE PROGRAM 

Slugs may occur despite the implementation of a well-designed Industrial 

User Slug Control Plan*. This chapter describes four elements of a response 

action designed to mitigate the impacts of slugs which escape prevention: 

l Detect and Identify Slugs (Section 3.1): through IU notification or 
POTW monitoring and tracking systems. 

o Coordinate response activities (Section 3.2): through an appointed 
response coordinator responsible for directing a response and calling 
upon local agencies for assistance (such as police and fire 
departments). 

l Develop appropriate responses (Section 3.3): including emergency 
measures such as POTW and collection system worker evacuations, 
containment of slugs, as well as subsequent treatment or disposal 
techniques. 

l Follow-up measures (Section 3.4): such as full documentation and 
evaluation of response effort, enforcement actions and SDC Program 
review and modification. 

Figure 3-1 depicts the organization of this Chapter. 

3.1 SLUG DETECTION AND SOURCE IDENTIFICATION 

While identification of a slug discharge event may come from any of 

several sources (e.g., remote early warning system, notification from the IU 

source, an individual or agency, or by visual or other observations of 

*Additional information on the development and implementation of a spill 
response program can be found in the following materials: 

l Guidelines for the Development and Implementation of Preparedness, 
Prevention, and Contingency (PPC) Plans 

. Hazardous Chemicals, Spill Cleanup 

. Hazardous Materials and Natural Disaster Emergencies. Incident Action 
Guidebook 

. Hazardous Materials Spills and Responses for Municipalities 

. Oil and Hazardous Substances Response Manual. 
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influcnt wastewaters), notification from the responsible IU is the best means 

of identification as IU personnel are most knowledgeable about the nature of 

the slug. As discussed in Chapter 2, notification responsibilities and 

procedures should be imposed on all potential slug dischargers. Nonetheless, 

the POTU may not be notified in all cases. 

In the absence of slug discharge notification from the IU source, the 

POTW will have to rely on other methods to detect slug loadings. In large 

part, detection of slugs by POTWs can be a chance occurrence, resulting in 

ineffective responses. Detection methods often do not provide sufficient 

warning to undertake mitigating measures or enough information to identify the 

responsible party, for example, workers in the collection system or treatment 

plant detecting a change in the appearance or smell of the influent, actual 

upset of the treatment plant , or an explosion in a pump station, or receiving 

water impacts (i.e., fish kills, etc.). 

Where slugs are a potential or existing problem the POTU should implement 

a systematic means of slug detection, such as: 

l Regular and random monitoring in the collection system and at 
Industrial Users (IUs) using instruments that provide an immediate 
analysis (e.g., pH, lower explosive limit (LEL) and collection system 
monitoring stations equipped with recording devices and remote 
alarms). Unusual readings may be indicative of slug discharges. 

0 Instruments for measuring wastewater parameters register concentration 
variations at the headworks or other points within the treatment. 
plant. 

Some POTUs may find that budget constraints and administrative procedures 

limit their ability to advance funds to pay for analytical work to identify 

the responsible IU. POT& may wish to set up a contingency fund to pay for 

analytical work prior to identification of the responsible IU. Once the 

responsible IU was identified, the money could be collected from the IU via 

fines or fees. 

3.1.1 Tracking 

A continuous monitoring and surveillance system can provide documentation 

of the variations in influent character that will result from certain slug 
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loadings. Based on the location of the sensing apparatus, the time of the 

arrival of the slug at the plant can be estimated. However, a continuous 

monitoring system can be expensive. If the IUs in a community are centralized 

(such as in an industrial park), monitoring costs may be reduced. 

Upon detection, and once any necessary response measures are underway, 

the slug loading source may be tracked by checking pump stations and manholes 

upstream from the first detection point up to the discharge point. Tracking 

the slug is not always successful because the slug may cease before the source 

is found. However, if the collection area where the slug originated can be 

determined, and the discharged material can be identified, then records of IUs 

and the types of materials used by each can be checked to identify the slug 

source. EPA’s Guidance Manual for Preventing Interference at POT& provides 

additional information on methods for tracking slug discharge sources. 

The Toxicity Reduction Evaluation Protocol for Municipal Wastewater 

Treatment Plants also may help the POTW identify slug sources of toxicity. 

Methods are presented in the manual for collection system tracking and 

toxicity treatability tracking when a substance (known or unknown) is pro- 

ducing POTW effluent toxicity and for toxicity identification evaluation. 

These methods may be useful in identification of individual causative agents 

in slugs, including components of mixtures received as slugs. 

Following are some examples of POTW programs: the Hampton Roads 

Sanitation District (HRSD) in Southeastern Virginia maintains a comprehensive 

tracking system of industrial wastes generated from over 300 sources, 

including military installations, manufacturers, and food processors. IU 

discharges may be tracked in one of two ways: 

a HRSD employs field teams, supplied with radio-equipped vehicles and 
extensive field and laboratory sampling equipment. These stand-by 
personnel check pump stations and sewer lines in a downstream to 
upstream fashion to isolate the pollutant source. Collected samples 
are preserved as evidence. 

l HRSD also sets up automatic sampling equipment at key locations 
throughout a service area. The samples are collected and analyzed 
daily. Once pollutant concentration trends are determined, the 
samplers ate moved upstream repeatedly until the problematic source is 
located. 
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In either case, once the source is located, the industry in violation is 

contacted and is required to pay all costs associated with the investigation 

and cleanup. HRSD has determined that while use of a highly visible indus- 

trial waste investigative team has deterred IUs from unauthorized discharges, 

it has been most effective in tracking chronic discharges. It is estimated 

that the rate of such unauthorized discharges has decreased y more than 

40 percent in the past 8 years. 

The City of Baltimore, Maryland, has established a data management system 

as part of its industrial waste control program. The system generates monthly 

listings, called “Daily Average Mass Discharge Reports,” of IU discharges. 

The report groups companies by sewer service area, chemicals used, stored, 

and/or discharged. If a chemical compound (such as a solvent) slug is 

identified by a tracking team or through sample analysis techniques, a search 

of the data management system can locate potential industrial sources of the 

compound in question. Again, this type of system is most useful for tracking 

chronic discharges, but may be beneficial for addressing isolated slugs. 

3.1.2 Sampling Analysis 

The investigation of a slug should include sampling and analysis of the 

discharged material in the collection system or at the plant site. The POW 

should have adequate sampling equipment that can be used during a slug. 

Identifying the slug material is essential to identify the slug source, 

determining the need for clean-up, or determining whether additional control 

measures are needed to prevent a recurrence. 

The personnel taking samples should be knowledgeable about the appro- 

priate sampling techniques, methods of preservation and chain-of-custody 

procedures. Analyses of samples may be performed in the POTW laboratory or at 

a commercial laboratory. If the POTW routinely uses a commercial laboratory 

to perform analysis of wastewater samples, the POTV should establish a con- 

tract with the laboratory to provide emergency analytical services. 

Sampling can be conducted either manually or through the use of automatic 

devices. Normally a grab sample or multiple grab samples will be appropriate 
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for the analysis of slug material. If possible, samples should be taken of 

the virgin material, of the flow immediately downstream of the slug discharge, 

and at the POTW. Extreme care must be exercised in selecting sampling devices 

and procedures to avoid the potential for sampling error. A good reference 

for sampling procedures is the EPA document, NPDES Compliance Sampling 

Inspection Manual (USEPA, 1984) available through the National Technical 

Information Services (NTIS). 

Once an accurate sample has been obtained, several steps should be taken 

to ensure that the validity and objectivity of the monitoring operations are 

maintained. The sample should be properly preserved and promptly delivered to 

the laboratory to prevent sample degradation. Proper chain-of-custody proce- 

dures should be used where such procedures will not hinder response to a slug 

discharge. Sample preservation techniques and holding times are outlined in 

various analytical handbooks, such as the EPA Manual of Methods for Chemical 

Analysis of Water and Wastes, available through NTIS, and Standard Methods for 

the Examination of Water and Wastewater, 16th Edition. 

3.1.3 Recordkeeping 

Good recordkeeping is an important element of the response program since 

documentation of the events surrounding the slug discharge and its cleanup may 

be important in cost recovery or reimbursement. The records may provide 

useful information for future slug situations. It is good practice after 

completing a slug discharge response action to evaluate the response measures 

taken to identify possible improvements. It is also important to establish 

procedures and forms to simplify recordkeeping during response to a slug 

discharge to ensure that safety, liability, or other important issues are not 

overlooked. Recordkeeping can be postponed during emergency response periods, 

where infeasible or hindering response actions. 

The POTS Emergency Response Coordinator (see Section 3.2) should keep a 

permanently bound book, log, or diary, documenting the chronological events 

(from notification to cleanup). ~11 events and actions of any significance 

should be recorded in the log as soon as possible vith notations of the date 

and time, including records of flow, opeKa*ictj. personnel ir!-n!.rer!, 
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maintenance sampling, problems encountered, telephone conversations, meetings 

held, orders, issues, and weather observations. 

Forms indicating all of the information needed for appropriate documenta- 

tion of a slug discharge event can be used to supplement the log book. Sample 

Eorms are provided in Appendix C. The forms address documentation of the 

initial report on the incident, listings of all key events pertaining to slug 

loading response and cleanup, and a recommended format for a final report. 

The forms also include the names of national, regional or local organizations 

that can assist during a slug incident. 

3.2 RESPONSE COORDINATION PROCEDURES FOR SLUGS OF HAZARDOUS MATERIALS 

Generally, POTWs ilave the expertise and resources to respond to non- 

explosive or nonreactive slug loadings. For example, influent flow equaliza- 

tion can be one means of handling a high BOD slug. However, for spills of 

explosive or reactive materials, the POTW may require assistance from other 

agencies. It should be up to the POTW to ensure that the groundwork for 

coordination is put in place during its POTW slug control program development. 

This section discusses emergency coordination for response to hazardous 

material spills. Section 3.3 discusses POTW response measures relevant to a 

wider variety of slugs. 

The POTW should designate an Emergency Response Coordinator (hereinafter 

referred to as the Coordinator) who will direct the response effort or 

represent the POTU in assisting an IU or primary local agency responsible for 

response efforts. The POTW personnel receiving information concerning a 

hazardous material slug should call the Coordinator, who will evaluate the 

information and direct the further actions of the POTW and IU personnel. A 

suggested format for notification is shown in Appendix C. 

During Slug Control Program development, the Coordinator should meet r*lith 

local industries, local emergency planning committees under SARA Title III, 

fire, police and public health departments, State Emergency Response Teams, 

etc., to identify available resources and efficient coordination of response 

equipment and personnel. The purpose of tt,e Feerings is to inform public 
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agencies of the adverse effects of slugs and the need to coordinate response 

efforts to prevent additional harm or duplication of effort. 

The POTW should develop a listing of all agencies that may respond to 

slugs. The contact names, addresses, telephone numbers, and the available 

services (i.e., manpower, equipment) provided by each source should be listed. 

Neighboring jurisdictions or industries vith specialized equipment may be 

willing to help when accidental spills occur. A listing of national organiza- 

tions that may be of assistance is included in Appendix C. 

Response procedures should be drawn up with detailed instructions 

designating the lead agency and contact persons, provisions for notification 

of other agencies, access to equipment, and follow-up review procedures. If 

possible, these procedures can be written in a formal agreement (such as a 

Hemorandum of Understanding) and signed by all of the participants. 

In addition, communication equipment will assist the POTS in response 

efforts. The equipment may include telephones, CBS, and short wave radios, 

which will keep key individuals involved in the response in contact with each 

other and will facilitate coordination of slug loading response efforts. 

Cooperation also yields the benefits of additional resources and expertise. 

The local police and fire departments may already have personnel 

specially trained in handling materials spills. For example, Los Angeles 

County has a Toxic Strike Force which serves to coordinate enforcement by the 

POTU, fire, police, and public health departments. Many fire and police 

departments have a Hazardous Materials Unit staffed 24 hours a day with 

specialized personnel available for response anywhere in the city, or county 

or neighboring jurisdictions. These units may be equipped with positive 

pressure breathing apparatus, acid gas suits, explosives meter, radiological 

markers, kits for stopping leaks, absorbent material, recovery drums, and 

manuals for identification and handling of hazardous materials. The fire 

department may be able to train the POTS staff in the proper response pro- 

cedures, and may help contain explosive materials or toxic air releases at :he 

POTL’. 
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In an emergency, other responders, such as the fire department, may 

determine that the easiest solution is to flush a spill down the sewer. This 

is particularly prevalent when responding to spills of flammable materials, 

such as a tank truck accident where gasoline and chemicals could be discharged 

into a combined sever. Continued flushing could occur until the concentration 

of combustible gas in the sewer system reaches 100 percent of its lover 

explosive limit (LEL). Once this condition has been reached, there is an 

adequate concentration of gas to support combustion. Volatile compounds could 

accumulate at pump stations and be hazardous to workers there. In these 

situations, the knowledge and experience of the POTU officials is critical in 

determining the best course of action, and if the spill is to be flushed, or 

has been flushed, what action is needed to protect the workers, collection 

system, and the treatment plant. Knowledge of this danger might lead to the 

evacuation of the pump station). 

In many POTWs, the treatment plant itself and the collection system, or 

parts of the collection system, are maintained by separate crews (of the city 

or county, or by other cities). In such instances, the POTW may not be 

directly responsible for the collection system, and coordination between the 

responsible agencies becomes extremely important. In responding to a slug 

discharge that has reached the collection system, the POTW personnel should 

contact the agency responsible for the maintenance of the collection system. 

Additionally, if the collection system staff identifies unusual corrosion of a 

pipe or wastewater with unusual characteristics, the staff should be aware of 

the notification procedures developed to alert the POTW. 

3.3 GENERAL POTU SLUG RESPONSE MEASURES 

Once dangerous slug materials enter the collection system, there may be 

several potential effects: 

l Hazardous vapors resulting from the slug may back up the sewer lines 
into residences, or other industrial facilities, creating additional 
hazardous situations 

l POTW personnel may be endangered, or the collection system or plant 
facilities may be damaged 

l Materials may pass through the treatment plant unaltered and be 
discharged to the receiving water 
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l Biological treatment processes may be upset, and the time required to 
re-establish maximum efficiency may be considerable, resulting in 
discharge of poorly treated wastewater 

l Biological treatment processes may remove or reduce the quantity of 
discharged materials entering the receiving stream; however, floatable 
or settleable solids may need to be disposed of, and sludges may be 
contaminated. 

These effects will be a function of the type and quantity of released mate- 

rial, contingency reactions, and types of treatment processes at the POTiJ. 

The following sections define initial response measures, containment and 

diversion, treatment, waste disposal, and associated safety concerns to 

prevent the adverse effects caused by slug loadings. 

3.3.1 Initial Response 

Honi toring, venting, dilution of the material in the collection system, 

or containing the material should come first. Which of these is the appro- 

priate response actions will be dependent on the type and quantity of the 

released material and how quickly the POTW learns of the incident. 

If the POTS is notified soon after a slug, the collection system should 

be reviewed to determine where the slug will travel in the collection system. 

A crev can then be dispatched to locate the leading edge of the slug. Sites 

downstream from the slug can then be identified and utilized as possible 

containment areas. Another crew can monitor the site of the slug and work 

downstream to mitigate damage to the collection system. 

If the flow is flammable or explosive and is expected to go through any 

metering installation, the appropriate officials should be directed to put the 

facility out of electrical service. Additionally, all downstream industriai 

facilities, commercial establishments, or residences that could be endangered 

should be notified and the necessary precautions taken. Proper venting and 

any necessary dilution of flow in the collection system should be handled b> 

appropriate maintenance crews along the discharge route. If the flow of the 

slug will enter any sewage pumping station, all personnel stationed at the 

pump station (or people sent to the facilir.; ir7 Iresponse :o +Ile rlug) + ~IIOII~“: 

be advised of any potential danger. 
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Depending on the quantity and type of material involved in the slug, a 

decision should be made whether to attempt to capture and remove the material 

from the collection system or to let it flow to the treatment plant. 

Approkimate flow rates through the collection system should be established 

beforehand through the use of dye studies conducted by the POTW throughout the 

system to determine the high and low flow rates from particular industries to 

the treatment plant. This will allow for the selection of containment 

locat ions based on these flow rates. The decision to contain the slug, and 

where the discharge should be contained, should be made by the Coordinator 

based upon the hazards involved. 

A monitoring and surveillance system can help with implementation of slug 

discharge countermeasures at the plant or in the collection system. Test dye 

runs throughout the collection system during nonemergency times can be used to 

calculate estimated flow rates through the sewer from specific industries or 

areas. These flow rates can be used to calculate travel time from the source 

of the slug to a pump station, another industry, a residential area, or the 

treatment plant. This effort can result in a better response during a slug 

loading by providing the necessary information to decide on evacuation, 

containment, and cleanup actions. 

If the slug material has reached the treatment plant, all available 

information concerning the material type and quantity discharged should be 

provided to plant operating personnel who will be able to advise the response 

team whether containment and subsequent removal of the material is possible. 

If removal is not possible, the plant personnel can bypass the material around 

specific unit processes rather than allowing the slug to go through the normal 

treatment process. The agency administering the NPDES permit program (State 

or EPA) should be notified of potential problems and engaged in discussions of 

any need to bypass, if possible. 

3.3.2 Containment and Diversion 

Heasures to contain the spilled material near its source and prevent it 

from reaching the collection system can include: 
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l Changing position of the ruptured container or tank 

l Repairing or rebuilding the container, tank, or containment structure 

l Building a substitute tank or containment structure 

l Enclosing the container, tank, or containment structure. 

A substitute containment structure may be made by: 

l Forming dikes from earth, sand bags, or inflatable water bags 

l Erecting temporary tanks or containment structures 

l Digging a pit or sump, preferably lined. 

Sewer drains should be blocked when they present an avenue of continued 

spreading of the spilled or discharged material. In the absence of high- 

expansion foam systems, materials at hand should be used to form dikes (e.g., 

sand bags). In-sewer means of control include inflatable plugs, “pipestop- 

pers,” or dams usually used in sewer maintenance. 

Within the treatment plant, the operator may be able to divert and 

contain the discharged material, provided he has been forewarned and is 

adequately prepared. Consequently, the POTU should obtain or have access to 

all necessary containment and diversion equipment that is likely to be used 

during response to a slug. For example, a treatment plant containing several 

units (primary clarifiers or activated sludge) can allow the flow with 

discharged material to enter specific units. By operating appropriate valves, 

the flow to the units with captured material can be turned off and contained 

material can be removed or processed, if possible. The EPA Guidance Manual 

For Preventing Interference at POTVs discusses diversion and process 

modifications that can be conducted at the treatment plant to mitigate the 

effects of slug discharges. 

Other types of equipment that may be required for slug response efforts 

include fire-fighting equipment, decontamination equipment, and spill control 

and cleanup equipment. To ensure the availability of this equipment. the POTW 

should consider agreements with local fire and police departments, neighboring 

POTWs, and nearby industries to borrc:: ~FFIC)~!.:~V~ L-esponse ??,:ipqent .:hen 

needed. The POTS also should be familiar with suppiiers of such equipment and 
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local contractors equipped to clean up spills. Spill response equipment 

should be available to the POTW. Such equipment should include: 

l Temporary containment devices (e.g., booms) 

l Absorbent materials 

0 Spill cleanup tools 

l Ventilation equipment 

l Liquid vacuum pumps 

l Containers for storing spilled material 

l Decontamination equipment. 

3.3.3 Treatment 

Upon identification and containment of the released material, appropriate 

treatment can begin. Table 3-l presents treatment alternatives for I9 groups 

of hazardous material slugs that may be implemented in the collection system 

or at the POTW. Factors such as volume of the discharge, time, location, and 

availability of equipment and supplies will dictate the appropriateness of any 

given countermeasure. The POTW can increase the number of in-plant treatment 

options with in-plant modifications, for example, with a modification to 

provide chemical addition between grit removal and pre-aeration, the chemical 

sludge could be settled in the primary clarifier. 

3.3.4 Discharge and Sludge Disposal 

If the slug consists of hazardous substances, the slug material treated 

at the treatment plant of the POTW may contaminate the sludge or pass through 

the plant. Contaminated sludge and the material collected at the IU or in the 

collection system could be classifiable as a hazardous waste, and therefore 

would have to be disposed of according to RCRA requirements. Even if the 

sludge is nonhazardous, it may still need to be disposed of in a nonroutine 

manner. The POTW should evaluate the availability of local contractors/ 

haulers for transporting, and hazardous waste disposal options for ultimately 

disposing of contaminated sludge or collected material before such a need 

arises. 
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TABLB 3-l. SLUG COUNTERMEASURES FOR luTEEIALS ENTERING THB 
WASTEWATER COLLECTION AND/OR TREARIENT SYSTEM 

HAZARDOUS 

CHARACTERISTICS I COUNTERMEASURES 4- 
Collection System/Treatment Plant Treatment Plant Only 

Elements Illqutd, solldl 
Salts (non-haavy motall 
Salts (heavy metal) 
Mln*ral Salts 
Short Chain Organic Acids 
Long Chain Organic Acids 
caustics, Alk~llI-l~S, 
and Hydcox1d.s 
Oxides 
Pesticides 
Phenols 
POlSOfll 
Radioactlvo tlatorials 
kl.*vy Notal orqanrcs 
Flauabla Hydrocarbons 
Ilonflruabla Hydrocarbons 
Plauabl. Hydrocarbon 

D.rlvatlv.s 

Nontlauabl. Hydrocarbon 
D.rlvat1v.r 

omprassed Gas-s 

rats, OllS, creas*s 

X X 

X X X 

X X 

X X 

X 

X X 

X 
X X 
X X X 

X X 
X X 

X X X 
X X 
X 

X X 

X X X 

X X 
X 

- 

X 
x 

Y 
X 
X 

X 

X 
X 
X 

X 

X 

X 

hDllutlon (20 oc 50 to 1) 1s d tschnlqua that ray often be usad when llttle 15 known about the spllled materials 
-often the racar~als need to be contaIned for long pwrlods of time I1 day to weeks) to allow for accllratlon and growth of bactarla for 

adequate orldatlon of pollutants. 
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POTWs that identify a high risk IU with a potential for slugs that wou 

result in sludge disposal problems should determine the available disposal 

options during Slug Control Program development. Response actions may be 

modified dependent upon the disposal option or even OSHA requirements. If 

response or disposal options are severely limited, the POTV may require the 

to develop stringent Slug Control Plans that are strictly enforced. 

!d 

IU 

If the slug material might or is expected to pass through the plant, the 

effluent toxicity should be measured to determine the effect of the slug on 

the receiving water. If it appears that toxicity may occur, mitigating 

measures such as recirculating or removing the effluent for further treatment 

may be required. Continued monitoring of the effluent also may be necessary. 

If the slug results in an upset of the POTS or NPDES permit violation, the 

POTW should notify the State/EPA NPDES authority. 

3.3.5 Safety Considerations 

The safety protocol Eor hazardous materials response-may vary with the 

types of slugs. The safety protocol may also be affected by the requirements 

of an OSHA emergency action plan or contingency. However, the basic elements 

of any hazardous material control plan should include: 

a An Emergency Response Coordinator, with assigned responsibilities and 
authority 

l Clear staff responsibilities, including Hazardous Material Safety 
Offirers 

l Exposure minimization 

l Safety supervision 

0 Proper safety equipment. 

At the POTW, the Coordinator must clearly be in charge and able to assess 

the situation and direct activity to remediate the slug’s impact. An 

effective safety program should also include training of the response team to 

identify and interpret chemical hazards. 

In addition, the number of people exposed in [he immediate danger zone 

should be kept to the absolute minimum. Proper safety clothing, safety 
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equipment, and work equipment appropriate to the physical and chemical hazards 

should be a prerequisite for entry into the danger zone. 

Safety equipment necessary for a slug of a potentially hazardous nature 

should include: 

l General first aid kit 

l Eye and skin contact response kits 

l Explosive and toxic gas detectors 

l Proper lighting and warning equipment {e.g., barricade, traffic cones, 
flashing lights). 

The following equipment should be made available to any personnel exposed to 

hazardous materials. 

Protective Clothing Respiratory Protection 

a Total encapsulation unit a Self-contained breathing apparatus 

l Rubberized rain gear o Gas mask with organic vapor canister 

l Disposal coveralls l Half mask respirator with dust cartridge 

l Normal working clothing o Disposable dust respirator. 

The type of clothing or respiratory protection required for different situa- 

tions should be designated (e.g., the operator should know when he or she must 

be wearing disposable coveralls and a gas mask with an organic vapor car- 

tridge). As the’ potential for exposure decreases, the levels of protection 

can be decreased. Supervisors, who are required both to use protective 

equipment and to supervise workers using the equipment, should complete the 

safety training program. 

3.4 FOLLOW-UP REVIEW AND ACTIONS 

A follov-up review of a spill is important in evaluating IU’s Slug 

Control Plan and POTW Slug Control Program and in providing a comprehensive 

summary of the key aspects of the event. The P9TV should conduct a follo..r-up 

review of the incident and the IU’s repel! an<! .‘: i te a comprellen5i~;e final 
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report. The final report documents the event and may serve as a reference 

during reviews of the IU Plan or POTW Program, or during the occurrence of 

similar slug discharges in the future. 

This section discusses the procedures that a POTW can use in conducting 

the review and highlights areas of concern that should be investigated during 

the review. Procedures for requiring modification of the IU Slug Control Plan 

and instituting civil and monetary penalties also are discussed in this 

section. 

3.4.1 Review of IU Follow-up Report 

In cases where an IU was identified as the source of a slug, a written IU 

report should be required within five days. The POTW should review this 

information as part of its follow-up review. This report should address the 

cause of the slug and precautions that will be taken to prevent a recurrence. 

The IU also should provide an evaluation of the slug discharge response 

capabilities onsite and how they will be improved in the future. 

The IU’s Plan should be reviewed after the incident to determine any 

deficiencies in implementation. The POTS should identify the deficiencies in 

the’IU’s design or implementation of its Plan. The Plan may be determined to 

be inadequate, or a well-designed Plan may not have been implemented properly 

and revision should be required. 

In some cases, the corrective measures required at the IU’s site where 

the slug discharge originated could require time (e.g., structural modifica- 

tion such as installing dikes, curbs, etc.). The IU should be provided with a 

compliance schedule to implement all necessary slug discharge prevention meas- 

ures within a reasonable time. 

If the source of the slug did not have a Plan because it was not 

classified as a high risk, then the IU should be evaluated and required to 

develop a Plan if necessary. The Plan should address measures taken by the IU 

to preven t further slugs. 
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3.4.2 Penalties 

The POTW should evaluate its authority to recover the costs of slug 

response and of the damage to the POTW and the collection system. The POTW 

may have the authority to enforce civil or criminal penalties against the IUs 

that violate the prohibited discharge standards or requirements as established 

under the POTW’s pretreatment program. Legal remedies and emergency relief 

are presented in EPA’s Guidance Manual for POTW Pretreatment Program 

Development and the Pretreatment Compliance Monitoring and Enforcement 

Guidance. 

3.4.3 POTW Slug Control Program Review and Modification 

After the slug incident is concluded, the POTW should review its Slug 

Control Program. Any problems encountered by the POTW during response or 

follow-up activities should be analyzed. This analysis may indicate defi- 

ciencies in the POTW’s Program. Corrective measures can then be devised to 

improve the Program. 

Deficiencies could include inadequate enforcement authority, an inability 

to collect fines and penalties, lack of coordination between the various 

groups and agencies involved in slug control, inappropriate sampling pro- 

cedures, and poor documentation. Some examples of modifications could be: 

l An industrial discharge sampling program for collection and treatment 
systems located in heavily industrialized areas may be desirable for 
continuous maintenance of satisfactory plant performance and effluent 
quality and determining potential slug discharges. 

l A monitoring and surveillance system could be installed at critical 
points in the collection system and at the head end of treatment 
plants to facilitate activation of slug discharge contingency plans. 

l Emergency response agencies (e.g., police, fire) could be trained to 
handle hazardous materials spills, be informed of the alternative for 
handling spills, and be informed of the ramifications of these 
alternatives regarding wastewater collection and treatment systems. 

l The potential for spills and batch discharges of hazardous materials 
may need to be reassessed. A more thorough inventor;; of hazardous 
materials stored within the POTW service area may be -arranted. If 
the POTS already has such an in./entq:-y, i 1 may need 17~ be Ilpda red 
regularly. 
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l Disposal options for released materials or other contaminated materi- 
als may need to be investigated. The hazardous material content of 
sludge resulting from slug discharges or chronic discharges of 
industrial wastes may need to be quantified. The additional costs 
incurred for disposal of hazardous materials also could result in a 
re-evaluation of the budget for slug discharge control. 

Depending on the specific problems encountered by a POTW during a slug, 

appropriate modifications should be implemented to improve future slug 

control and response, and prevent recurrence. 
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APPENDIX A 

REPORTABLE QUANTITIES USED IN CERCLA/CWA 

(FINAL REPORTABLE QUANTITIES WERE ADJUSTED FOR 
102 HAZARDOUS SUBSTANCES UNDER CERCLA AND CWA 

ON SEPTEMBER 29, 1986.) 



TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES 
(See footnotes at end of Table 302.4) 
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1' 4 

1 1.2.4 

1' 4 

J240 

u107 

uo56 

uo57 

Ul30 

uo56 

1.4 U2.0 

100 1.4 

1. 4 

1 1.2.4 

I 1.2.' 

uo5D 

UO60 

IJOW 

1' 2 

1' 2 

v 
I 

RO 

loo0 

loo0 

I' 

I' 

I' 

1. 

10 

1' 

1Om 

loo0 

100 

1' 

IO0 

100 

10 

100 

100 

10 

100 

lo0 

1' 

1' 

I' 

aw 
Y 

C 

C 

X 

0 

A 

A 

X 

C 

C 

B 

0 

Y 

8 

A 

B 

B 

A 

B 

e 

A 

B 

codmt 
ACRA 
2z!i PQ-WQJ 

__-. 

1000(454) 

law,('W) 

1c (04541 

so00 (2270) 

. . 

10 (4.54) 

10 (4.54) 

16 (0454) 

lanw('w) 

laJoV(454) 

la, (454) 

uyx) (2270) 

trn (45 4) 

1001 (45.4) 

lO(454) 

100 (454) 

160 (454) 

10 (454) 

la, (454) 

loo (454, 

. . 

10 (4.54) 

loo (454) 

’ I 1 
* 

l 

1 

3 

2 

2 

4 

1 

4 

1.4 

c&ubxmkmnar 

-**mc. 

Co*rOmEpWOiU 

WI= 11 

COPPERAm 
-. 

coppr~. 

G'C,Ob.. 

c-='l~J 

m 

0 

p 

l2l-qbc uad 

m 

e 

P 

a- 

mza 

lJM1 

lKn2 

Lx352 

#m-d 

rad(B) 1.4 

1.4 uo53 

uo55 

t3-- 2.3.c 
bl66c.w &ha-L -tv?To 
hmxq+&b~J- 
7.6.6.10-l.hd@* 
6.6.11-66@0s- l- 

Pa30 

RN1 

IOE 

I.< OOE 

JOE 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE OUANTITIES- 

Continued 

1S.m lootmla .I end 01 lab40 302 41 

Contmued 

, See lootnotes a, end 01 Table 302 4 1 

Huardws Substmce CASRN 

S.(Z.ICwhlaoallyl) 
LlaoprovqllhmcMb~- 
mme 

2303164 

?395056f 

I) ; 7532122t 

95501 

541731 

1.4.BchloroDenzene 106467 

p Eichlorotwwene 106467 

OlCHLOROBENZlDlNE 

3.3’ Dlchlorobenzldme 91941 

Dchlombromom.slhane 

1,40Chlo,o+bule”e 

Orhl”kxldloo,omethane 

75274 

72548 

1,l -C,ChlW”elhyle”e 

I.l-lr.ns 
Chchlwoelhylene 

A-10 

v I Final RO T 
Ial RO 

PWndS,KQJ 

1 I (0 454) 

ld ,a 454) 

. . 

I I (0 454) 

,* IO 454) 

1 R (0 454) 

1 I (0 454) 

1 ,045') 

1 x (0 454, 

I# ,045'l 

IX (0454) 

la (0454) 

1#,0454l 

II ,045.l 

10 (4 54) 

10 (4 54) 

loo0 ,454) 

IW I.541 

l,O'%l 

SlillUlOl 

cadet 

UC62 

u192 

uo70 

uo71 

uo72 

uo71 

uo70 

"077 

uo73 

3.¶lego 
ry 

X 

D 

B 

6 

El 

B 

B 

a 

B 

X 

0 

X 

D 

X 

X 

C 

D 

D 

C 

CASHN 

DOT 50293 

4,4'DOI 502'5.l 

OUT AND 
METABOLITES 

DeCachlorwCtahydrO 
1.3.4metheno 2W 
CYCl”bU(alC.dl 
penL3len.2-one 

chllale 

143500 

3070 12 

I7 
'I',",, I 

53t6456 
496770 
623405 

5333415 

53703 

12 5.6. 
D,benzenlhracenc 

53703 

l3benz",a.hlanlhracene 53703 

1.2 7.0 o~banz”pyrene 

D*benzla.llpyrenc 

1.7 Dlbfomo 3 
chloropropane 

Bbutyl phlhalale 

109559 

I09559 

96126 

64742 

64742 

coder 

1.2.4 

1.2.4 

2 

1.4 

4 

4 

4 

3 

2.4 

2.4 uo63 

2.4 UO63 

4 

4 

4 

1.2.4 

1.7.' 

1 

1 

1 

UOM 

UO64 

uO66 

“069 

“069 

catego 
v 

x 

x 

x 

x 

x 

x 

x 

x 

x 

X 

X 

X 

x 

A 

A 

c 

R 

x 

4 

4 

1 

1.2.4 

2.4 

1.2.4 

24 

1.2 4 

1.2.4 

2 

2.4 

2 

4 uo74 

4 uo75 

1.2.' uo60 

1.2.' UO61 

2.4 U076 

1.2.4 

1.2.' 

2.4 

uo77 

uo76 

uo79 

lIlO4Yl 

5000 (22701 

loo ,454) 

loo ,454) 

loo (45 4) 

100 ,454) 

loo ,454) 

100 (45 4, 

100 ,454) 

I. 

II ,O’Yl 

5iXW (2270) 

1 ,045') 

5000 (2270) 

I# ,045-v 

lb IO'YI 

loca(454) 

OOQh (2270) 

5 ooO# (22701 

1000,454, 

PKlflllmda 

Benzene. l.2d1~hl”fo~ 
o-Chchlombenzene 

Benzene. l.%d~hlao 
m-Dzhlorobenzene 

Benzene. I.‘-dlchl”+o- 
p-Drhlorobewene 

Benzene. 1.3.drhlwo 
1.3 DKhknobenzene 

Benzene. 1.2.d1chl"f" 
1.2 Olchloroberuene 

3enzene. 1 ,‘.d+chbro- 
t.4.D~hlofobenlene 

I-Butene. 1.4.dKhl‘““- 

SJD 

I." DDD 
KIE 

)DT 

I “DOT 

Ilhane. 1.1 -drhloro- 
3hyldma dshti 

ilhsne 1.2d1~MorO~ 
.lhylene dEhlond.3 

:Ihme. 1 td~~hloro~ 
fmylldene chlmda 

lhene, Irs”s-1.2- 
dlchloro- 

1916009 

1194656 

1 I ICI36 
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CASRN 

311455 

64662 

297912 

56531 

123331 

94546 

55914 

60515 

1f%W 

124403 

57976 

1t9937 

80159 

191961.34 

I!M.T 

57147 

540739 

I- 
RCRA 
WUU 
hl9ml 
--. 

PM1 

uo6a 

PO40 

UoFle 

VI46 

uo90 

PO43 

m44 

w91 

U092 

uo94 

uo95 

uo96 

120632 

67650 

94757 

686296 

me38197 
78999 

142209 

79875 

Km3196 

m962239 

78888 

542756 

75900 

62737 

60571 

1464535 

109691 

692422 

,239, I 

1615801 

298044 

3266562 

RQ 

Ul”lary 
_~-_ 

la, (45.4) 

100 (45 4) 

loo (45 4) 

I# (0454) 

1000 (45.4) 

looo (454) 

1001 (45 4) 

loo (45 41 

1001 (45 4) 

513217 (2270) 

I# (0454) 

,m (45 4) 

1* (04%) 

la 10454) 

II lO4Y) 

1 (0 4541 

WOO (2270) 

S 
- 

RQ 

,’ 

I’ 

I’ 

I’ 

I’ 

“ 

1. 

1’ 

,* 

2.4 

2.4 

4 

1.4 

4 

I 

1.2.4 

I 

, 

1’ 

1’ 

1. 

100 

I’ 

5ooo 

5ocn3 

5ooo 

WJO 

5ooo 

5lWl 

10 

I 

1’ 

loo0 

1’ 

1’ 

1’ 

I 

I* 

UO62 

u240 

m38 

UC03 

B 

0 

A 

x 

x 

B 

x 

x 

x 

x 

0 

1’ 

1’ 

1. 

,’ 

1’ 

1. 

1’ 

loo 

1’ 

1213 7 

uo97 

uom 

uo99 

m71 

ma.3 

VI09 

UC-36 

PO39 

UO67 

62I59 

A-11 
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[sea loomoler at end al Tab* 302 41 Isee loolties 61 end 01 Tabb 302 4 I 
_. ..--.~. --~ ..-- 

Final RO 

Pounds(b) 

-- -~ 

5000 (2270) 

loo (45 4) 

5OiTQ (2270) 

Ia (0 4UJ 

lu) (45 4) 

IO 14 54) 

loo (45 4) 

10 (4 Yl 

loood w-4) 

‘MO (454, 

5000 (2270) 

II (0454 

. . 

1c (0 454) 

loo (45 4) 

5000 12270) 

lb (0454, 

1003 (454) 

I f0 45.4) 

CASRN 

- -. 

541531 

368924! 

33054 1 

27 17667( 

115291 

959981 

13213652 

1031078 

145733 

722oe 

742 1934 

153396 

51434 

75070 

lPM98 

55165 

I 

CASRN Regulsloty Syrumymr 

ElhaUNW. 1.1. 
dmelh+2-phmrqi. 

I F-1 RO 
-_ 

: : 

slalulo 

codei 

4 

2.4 

2.4 

1 

1 

2.4 

4 

1 

1.2.4 

1.2 

1.2.4 

4 

2.4 

4 

2 

2.4 

4 

4 

2.4 

1 

14 

u10: 

u102 

lJlO3 

PO47 

m34 

PO48 

11105 

Fwo 

u107 

- 

A0 

- 

1’ 

1’ 

104 

1000 

1 

I’ 

1. 

1’ 

1’ 

I’ 

1 

1’ 

1’ 

jt.slulor 
-. 

calet 

4 

4 

1 

1 

1.2.4 

2 

2 

2 

2 

4 

1,2.4 

2 

2 

1.4 

4 

1.4 

4 

4 

1.4 

2.4 

v 

3mg.2 
ry 

- 

e 

B 

B 

c 

x 

x 

x 

x 

C 

x 

x 

C 

C 

C 

0 

x 

C 

C 

---.__ 
Pcunds(W 

~~ 

loo (45 4) 

loo (454) 

100 (45.4) 

loo0 (454) 

1 (0 454) 

1 (0 454) 

1 (0 454) 

. . 

1 (0 454) 

low (454) 

1 IO 454) 

1 10454) 

. . 

loool I4541 

loo0 (454) 

loo0 (4541 

Moo 12270) 

RO 

1’ 

1’ 

I’ 

,’ 

1000 

1’ 

1. 

Ice0 

loo0 

1000 

low 

1’ 

1. 

1. 

,* 

1. 

1. 

,’ 

1. 

~lqn 
ry 

II 

B 

D 

x 

B 

A 

B 

A 

A 

C 

C 

C 

D 

x 

x 

B 

D 

x 

C 

x 

_. 
I 
, ’ 
* 

WISl9 
bmba 
-- 

PO49 

Plo9 
105671 

13111: 

7778 

‘515454! 
9965c 

52629t 
10025r 

534521 

131695 

5550597 
329715 
573568 

51285 

5321 I46 
610399 

121142 

117640 

123911 

122667 

152169 

142647 

621647 

6sc=J7 
164729 

238044 

msa , Nabornena.2.3. 
dlmelMnd.1.4.5.6.7.I- 
hexachbr0. cyclr 
WI110 

alpha Endosullan 

befa Endowllan 

ENOOSULFAN AND 
METABOLITES 

Endosullan wllale 

Er&,h.ll 

Phenol. P-Cycloheryl 4 E 
dl”ll,o- 

Pow 

PO51 .2.3.4.10. IO- 
Hexachbr08,7-BPow 

PhBMI, 2.4.*sMro. 

Endnn Mehyde 

ENORIN AND 
METABOLITES 

Epxhlorohydrln Chloro-2.3 
eporypropane 

hom.9 2. 
(chlaomslhyl)- 

uo4 1 

PO42 

UOOl 

F-C46 

u174 

UC437 

vo76 

u109 

me5 

JllO 

,111 

’03s 

Epnephnne 1’ 

loo0 

1’ 

1’ 

1000 

1’ 

Elhanal 

E’hnnarmne. 1.1. 
helhyl-2-phonyI- 

Elha”w”,ne. N-ethyl-N- 
nlbmo- 

E~hane. 1.2dobrorw 

Ethwm l.l&hloro. 

A-12 
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TABLE 302.4-L&T OF HAZARCKXIS SUBSTANCES AND REPORTABLE QUANTITIES- 

coolinited 

--. 

_-- 

11080 

14178 

1408.3 

I0041 

5179 

10712 

51015 

10893 

10706, 

10715: 

8ooo4 

110805 

98457 

151584 

60287 

75343 

9l832 

82503 

tA?IFlN 

107082 

87721 

111011 

600287 

111444 

7801) 

830206 

79345 

79005 

72435 

111546 

75058 

82555 

11,654, 

08882 

75385 

454s400 

75014 

110758 

I5354 

127184 

15640s 

583122 

--r r 
RCRA 
W-l* 
4lma 
-- 

u350 

Ull2 

u113 

u238 

PI01 

UO38 

u359 

VI18 

PO54 

U,II 

Jo78 

J118 

,I 18 

-91 

N 

YwJa 12270) 

II (0454) 

loal (454) 

loo (45 4) 

l# (0 454) 

II (0454) 

l# 10454) 

II (0454) 

II 10454) 

1,0454) 

5ooo (2270) 

5000 (2270) 

II (0454) 

I” ,(I 159, 

sow (2270) 

so00 (2270) 

II (0454) 

II (0454) 

lcw (454) 

woa 122701 

II (0454) 

looo (4%) 

10 (4.54) 

6del 

-. 

4 

4 

4 

1.2 

4 

4 

4 

I.4 

1.2.4 

4 

4 

I 

1 

4 

4 

4 

4 

2.4 

4 

4 

4 

I 

Gad.1 

I_~ 

1.2.4 

RCRA 

IEZ 

Ml? 

2.4 

2.4 UO24 

4 

2.4 

u117 

4 

4 

2.4 

Ul84 

Ui%8 

U3X 

2.4 

1.4 U247 

4 

4 

1.4 

4 

23.4 

2.4 

1.2.4 

2.4 

2.4 

“114 

UOo3 

U218 

11173 

uw4 

Uoo6 

Fv84 

uo43 

lm42 

W78 

u210 

w7e 

1 

+ 
, 

II (0454) 

5ay) (22701 

IO00 (4Y) 

loo0 (4W) 

Ia (0454) 

lO(454, 

Ia (0 4541 

wma ,454, 

5Kma 12270, 

I I (0 454, 

5ow (2270, 

yy)o (2210) 

YXJO (2210, 

I I (0 454) 

f a (0 454) 

04 (0 454 

100 (45 4) 

vml,454, 

loo0 (4541 

I, (0 4541 

loo0 (4541 

moo I’YI 

RO RO 

5olm 

1’ 

1’ 

1’ 

1’ 

2‘ 

1’ 

1’ 

1. 

1 

1’ 

1’ 

I’ 

,. 

t* 

SooLl 

1’ 

1. 

1. 

5ooD 

I* 

1’ 

10 

,5 

4 

8 

8 

C 

I 

D 

x 

C 

8 

x 

x 

x 

x 

x 

x 

D 

D 

x 

x 

0 

0 

x 

x 

C 

cl 

x 

C 

A 

l-olldlmlhroo11 
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TABLE 302 4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE OUANTITIES- 
Contmed 

I Sea lo”lrwles 41 end 01 Table 302 4 1 

Fmal HO Sl.4l”toq -r Fmal A0 

RCRA 
- 

:atego- 
ry 

x 

x 

x 

x 

x 

X 

X 

X 

x 

X 

X 

x 

CASRN 

r 

cadet 

1 

2 

2 

I .2.4 WSQ 

2 

2 

2.4 u127 

2.4 U128 

2 

1.2.4 u129 

1.2.4 

I 24 

Uf30 

msi 

1.2.4 m37 

2.4 

‘ 

4 

LJl31 

PO60 

KY 

t 

1 

. 4 

2.4 

2 

4 

4 

1.4 

1.4 

4 

1 

4 

4 

1.4 

1.4 

1.4 

4 

4 

4 

4 

PO58 

“120 

PO56 

PO57 

u122 

u123 

PO65 

U124 

UP13 

“125 

Ul47 

J125 

1124 

Pwnds(Kgl 

1003 (454) 

lo+30 (454) 

5ooo (22/O) 

loo (45 4) 

loo0 (454) 

loao (4541 

loo0 ,454, 

10 ,s 54) 

loo (45 4) 

500x (2270) 

10 I4 54) 

100 (45 4, 

loGo (454) 

jooo (7270) 

10 (4 541 

a00 e2701 

100 (45 41 

loo0 (454) 

cm (2270) 

000 (2270) 

OCfJ (2.270) 

IO0 145 4) 

* IO 454) 

d IO 454, 

I (0454) 

Poutis 

._ -~ 

1 (0 454) 

. . 

. . 

! I(0 454) 

. . 

t I (0 454) 

II (0 454) 

1 d IO 454) 

. . 

1 I (0 454) 

I# (0454) 

1 (0 454) 

IX (0454) 

IN (0454) 

1 (0.454) 

1 (0 454) 

- 
CASRN 

294467, 

3548807r 

?70508( 

w3466r 

778350( 

10421484 

10-328225 

10045893 

1758943 

7710767 
I182630 

62748 

706440 

66737 

7782414 

640197 

5omu 

64166 

6288&( 

110178 

1 too09 

109999 

980,l 

108316 

98011 

llWO9 

8883664 

Requlaloq synonyms 
RO 

loo0 

1000 

1. 

loo 

loo0 

IOCXJ 

1 O(X) 

loo 

lml 

1’ 

1. 

1. 

1’ 

1’ 

loo0 

sooo 

1’ 

5Om 

1. 

I. 

loo0 

5Mlo 

locm 

I- 

,* 

1’ 

1’ 

Guthan 

HALCiETHERS 

HALOMETHANES 

Hepbuhhn 78446 

I 

I 

, 

I II 

, 

1 

4.7-Melha”o.1H. 
mdene.l.4.5.8.7.8.8- 
heplechkX”-3%4.7.7a~ 
tetrahydro- 

HEPTACHLOR AND 
METABOLITES 

1024573 

, !.974, 

67663 I ,3 0ucadmns. 
1, I ,2,3.4,4-hewhloro 

808731 

56699 gamma ~0HC 

Lmdane 

77474 

t,2.3,4,10.10- 
Hsxulam-8.7.44ww 
1.4.4.5.8.7,8.&- 
ahWoando.endo- 
1.4 5.8. 
d-- 

72208 

1.2.3.4.10. IO- 
Hsuchknob.7~~- 
1.4.4a.5.8.7.8f.e. 
m.ex* 
1.4.5.8. 
dlmemamMph8u- 

60571 Dmldnn 

lierachl”melhane 87721 

485738 1.2.3.4.10.10- 

465736 

A 

0 

FL 

Ml 

2-1 

F” 

l-ie’iachkm 
1.4.4a.5.8.8a ,126 

,163 

765344 I Plopanal 2 3.epory 

I ’ 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES- 
Continued 

CASRN 
Fmal RCI 

7 

Hamrdws Substance CASRN 

__-.-- 

1.2.3.4.10.10 
Hexachloro- 
1.4.4a,5.8.Ra- 
he.ahydro- 1.4 5.6 
elldo. *x0- 
dmw,harx)“aphlhale”< 

Heaachlaophenc 

30900; 

70308 

HCumh”l 
telraphasphalu 

Hydwlrm 

“ydrane. 1.2.dsthyl. 

,lydrazme. I. I .d,me,hyl- 

Hydraz,“e. 1,2dtmelhyl- 

Hydrazme. 1.2.daphenyl 

“vdrazw, melhyl- 

Mydrmnecatilhloam#dc 

Hydrochka acid 

Hydrocyanr acld 

Hydrol!wnc acid 

Hydrogen cyande 

HydrcqJen llwrlde 

t4ydKg.m phBphode 

Hydrogen aulfode 

f575& 

30x11; 

1615601 

57141 

540730 

122667 

60544 

79196 

7647010 

74908 

1664393 

74908 

G&4393 

WI035 12 

‘783064 

Hydroperozde. 1 methyl- 
1.phenylelhyl- 

tiydlo~duneu*ytwe 
orti 

2 lmduchdmelhlone 

Ind‘,nO,l 2.3.cd)pyrene 

80159 

‘783064 

75605 

9M57 

193395 

004664 

76631 

PO04 

u132 

U243 

PO62 

Ul33 

UO86 

UO98 

uo99 

u109 

PO66 

Pllfi 

PO63 

u134 

PO63 

u134 

PO96 

UT35 

JO96 

J135 

1136 

1116 

1137 

1139 

1140 

C0d.H 

4 

2 

1 

1 

4 

4 

1 

1.4 

4 

2 

1.4 

2 

1 

1 

1 

1 

I 

1 

4 

1 

4 

1 

1 

Fw.4 

“141 

PW7 

U142 

u143 

u144 

u145 

Ul46 

:ategc 
“I 

X 

B 

C 

B 

x 

x 

x 

x 

x 

A 

I3 

D 

A 

tl 

A 

8 

El 

El 

A 

El 

x 

X 

x 

D 

D 

ReguMq Synonyms 
RO 

I' 

1' 

1000 

loo0 

1' 

1' 

SW0 

1 

1’ 

1’ 

SW0 

1’ 

5wm 

SW0 

saxl 

loo0 

.WW 

5wo 

1’ 

5oW 

1. 

5ooo 

Pounds,Kg, 

161#(0454, 

SOW (2270) 

loo (45.4, 

loo0 (4%) 

1 x (0.454, 

loou ,454) 

10 (4 54) 

lb ,045-v 

1x (0454, 

1* (0454, 

5OOOX (2270) 

. . 

5OW# (2270, 

lW# (45 4, 

1Wl (45 4) 

1001 (45.4, 

1001 (45.4, 

1001 (45 4) 

l# (0454, 

5WOU (2270, 

1 a (0 454, 

1001 (45 4, 

RO 

lk4~~fyl l kolwl 

Pwds,Kg) 

X 

D 

6 

C 

x 

C 

A 

x 

X 

X 

D 

D 

I3 

El 

I3 

B 

B 

x 

D 

X 

8 

0 

Aldr,” 1.2.4 

4 

4 

4 

4 

4 

4 

4 

2.4 

4 

4 

1 

1.4 

1.4 

1.4 

1.4 

4 

1.4 

4 

1.4 

4 

4 

2.4 

4 

4 

la (0 454) 

70795 

12504461 

120581 

2763964 

115322 

143500 

303344 

7439921 

301042 

2.2’ Melhylentbls,3. 
trachlor@,e,,ol) 

I-Propane. 1.1.2.3.3 
hexachloro- 

loo (45 4, 

low ,454, 

5.(Ammomelhyl).3- 
IsoXa2old 

1W (45 4, 

3,2H)-lsoxruc.kwe. 5- 
(ammomethyl,- 

KeIthwe 

Kewn-ta 

1x (0454, 

I# 10454, 

1x (0 454, 

Ia ,045-v 

lb (0 454, 

10 (4 54, 

100 (45 4, 

5OW (2270, 

10 (4 54, 

loo ,454, 

10 (4.54, 

1w (45 4, 

loo (45 4, 

100 (45 4, 

Decachlorcxxlahydro- 
1.3.4.melheno-2H- 
cyclotula(c.dl- 
penLalen-2-m3 

7764409 
7645252 
0102464 

Lead khlonde 

Lead llwbofal.3 

Lead lluonde 

7758954 

3614965 

7763462 

otot530 

0099748 

7446277 

Lead slearale 7426480 
1072351 
2652592 
6 189094 

Lead wbecelate 

Lead sullale 

1335326 

5739807 
7446142 

Lead sulfde 1314670 

10 (4 54) 

‘hon~honc acod. lead 
SPll 1w 145.4, 

1 I (0 454, 

thylwmlhmurea 

.lO-(1.2. 
Phanylane,pyrena 

P,,lC dellran *** 

P~opanol. P-methyl- 

I# (0454, 

lb (0 454, 

COO 12270, 

000 (2270) 

5 

5 
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-r- 
CASRN 

12055 

110167 

108316 

123331 

148823 

2032657 

59204 1 

W45940 

7783359 

592050 

62a664 

124403 

74039 

74873 

107302 

-1. 
U’W 

v 
- 

0 

X 

C 

6 

0 

D 

0 

C 

X 

A 

x 

A 

A 

A 

A 

x 

B 

A 

C 

C 

C 

x 

x 

c 

c 

aI A0 
--- 

Pandr(Kg, 

1001 (45 4, 

II (0454, 

lOW#(454t 

1w (45 4) 

5000 (2270, 

Moo (2270) 

5OW (2270, 

low (454, 

II (0 454) 

lO(454, 

I IO 454, 

10 (4 54) 

10 (4 54) 

10 (4 54, 

10 (4 54, 

1 IO 454, 

. . 

loo (45 4, 

10 (4 54) 

looa (454, 

low ,454, 

low ,454, 

II lO454, 

I# (0 454, 

looa ,454) 

low (454, 

-. - 
RCRA 
WaSb 
JLimbu 
--- 

_--- 

hlb@ce 
ry 

__ -. 

0 

X 

X 

0 

A 

0 

0 

D 

X 

8 

0 

x 

0 

x 

D 

0 

0 

X 

D 

X 

C 

0 

X 

II RO 
-- 

PomW’hl RO Cadet 

5ooo 

1 

1000 

10 

5wo 

5ooo 

1’ 

1’ 

1’ 

100 

1 

10 

10 

10 

10 

1’ 

1’ 

1’ 

,’ 

I* 

low 

1’ 

1’ 

1’ 

1’ 

7. 

1 

1.2~4 

4 

4 

1 

1 

I 

1 

1 

1 

2.3.4 

2 

4 

4 

4 Ul52 

1.4 

2.4 

2.4 

4 

4 

2.4 (JOB0 

A- 

, 

, 
RO 

1’ 

1’ 

1. 

5ow 

1’ 

1’ 

SW0 

1’ 

1’ 

loo 

1. 

1 

5ooo 

1 

1’ 

1’ 

1’ 

1 

1’ 

1’ 

1’ 

1’ 

1’ 

CASRN 

I 
.-.- 

I 

1 

4 

4 

4 

1.2.4 

4 

2.4 

1.2.4 

4 

u13a 

PO16 

U2ll 

P112 

U225 

uO44 

u121 

4 VI19 

1.4 u153 

4 PllB 

1.2.4 PO59 

1.4 VI23 

1.2.4 uo36 

4 

4 

UIY 

u155 

4 Km% 

1.4 U247 

4 

4 

2.4 

4 

2.4 

UIY 

PO67 

Lm29 

u186 

uo45 

5000 (2270, 

1 I (0.454, 

1 I (0.454, 

50001 (2270) 

10 (4.54, 

1w (45.4, 

5000X (2270, 

WOO (2270, 

II 10454, 

loo (454) 

loo (45 4, 

1x (0454 

SOW (2270, 

II (0454, 

SW0 (2270) 

5000 (2270) 

1w (45 4, 

1 IO 454, 

5000 (2270, 

II (0454, 

loo0 (454, 

loo ,454) 

II 10454) 

542a6 1 

562% 

50914I 

75251 

67666 

75804 

6250C 

74931 

594423 

7644a 

64186 

57749 

67561 

91805 

6752775 

72435 

87561 

7555a 

74839 

504609 

74873 

u147 

ul4a 

u144 

UlW 

“151 

2.5.Fwand10ne 

Manme. 3 lp-bS,Z 
chloroethyl,amnoJ 
phenyl-.L. 

Methanewllorllc acd. 
ethyl esla 

Methuma sod 

4.7-Mem4mlndan. 
1.2.4.5.6.7.a.a- 
auchklla 3a.4.7.7. 
mmhydm 

Methmd 

Forms acd 

PO92 

PO65 

uo92 

uo29 

u045 

(1045 

,JO6l? 

Melhomyl 

A-16 
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nce 

me 

B 

l.6. 

B 

e 

b... 

1 

-.. 

CA&AN 

-- 

7922 1 

715Y 

10114‘ 

70304 

5649! 

7495: 

7509; 

500x 

78932 

1338234 

60344 

74w4 

624839 

75065 

7493 1 

70257 

- -..... 

Carbcmochlordc acad. 
methyl esler 

1.1.1.Tnchtwcmlhane.. 

Ben*e”amme 4.4’. 
melhylenebn(2-chbfc 

tierachtwophene 

Benzltlacaanthry*n. 
l.2d1hydro-3-melhyi- 

Memane. drhtwo- 

Formaldehyde 

2.6u1.¶none 

Methane. lode 

4-Memyl-2-pntanone... 

I.Propenolc aed. 2. 
fMlhy+. methyl eslr. 

~(lti)-P,~ldnone. 2.3. 
cwydfo 6.memyl-2. 
m!mo- 

-- I 

RO 

1’ 

1’ 

1’ 

1’ 

1’ 

1. 

I* 

IWO 

1’ 

1’ 

1’ 

1’ 

1’ 

1’ 

10 

100 

5wo 

1’ 

100 

1’ 

1’ 

, 

‘I 

4 U156 

2.4 

4 

U226 

UIVI 

4 U132 

4 

4 

2.4 

1.4 

4 

4 

4 

4 

4 

4 

1.4 

1.4 

1.4 

4 

1.4 

4 

4 

1 

I 

u157 

uow 

uoea 

VI22 

u159 

UIW 

PO68 

U161 

Pa64 

mea 

u153 

Ul62 

u163 

PO71 

Ul61 

Ul44 

:mego 
v 

C 

C 

x 

E 

X 

c 

c 

C 

0 

A 

A 

X 

D 

X 

A 

B 

C 

X 

B 

D 

X 

A 

C 

loo0 (454) 

lW0 (454) 

II (0454) 

loo (45 4) 

l# (0454) 

loo0 (454) 

loo0 (4%) 

loo01 (454) 

5WO (2270) 

101454) 

10 (4 54) 

I# (0454) 

5000 (2270) 

l#X (0 454) 

lO(454) 

loo (45 4) 

loo0 (454) 

1 a (0.454) 

loo (45.4) 

5000 (2270) 

la (04%) 

10 (4 54) 

low (454) 

tiazardws Subslame CASRN Regulatory Synonym! 

(aS.cls)-a-acelyl.lo~ 
(3.amum- 2.36 
Indeow-alpha-L- IylO 
hexqqnmryl)oryJ- 
7.8.9.10~Ielrahydrck 
6.8.11-lnhydroxy 1. 
mmhoxy. 

Naphlhalene 91202 

Naphlhatene 2.chtoro- 91587 

1.4.Naphfh9lenedo”e 130154 

2.7. 
N@-dtiWdlS.lllOllK 
md.3.3’-1(3.3’- 
dwnethyl- (1.1 ‘- 
bFJhenvl)-4.4’-*l)- 
bis(az0)lbn(5-ammfw 
4.hydrory)- 
lelrasodlum Sal, 

72571 

Naphfhemc aced 

1.4-N@Wm~~,none 

1 -Nsphmylamrm 

2-Nephlhylamlne 

alpha-Naphlhylamme 

bets-Naphlhylamm 

2.Naphthyim1ne. N.N- 
b!s(2-chlovxmyl)- 

alph&Naphthylm,.x,,ea 

1338245 

130154 

134327 

91598 

134327 

91598 

494031 

85384 

7440020 Nrkd tt 

NICKEL AND 
COMPOLINDS 

5007; 

7504; 

7489! 

30076! 

MB308 1: 

4Zn-lno(2’.~ 3.4)pyrrolo 
2.a)mdcie-4.7dlone.i 
amlm8. 
Iw?wwxa~Y~)0xl 
melhyll. 
l.la.2.8.Ea.Bb- 
hexahydro-Es- 
methory- 5.melhyl- 

lets-Chtcwonaphthalen~ 
Chlcfon4phmalene 

rypan bkJ9 

.4-Naphlhalenedlone 

Ipha-Naphlhytsmme 

eta-Naphlhyiamme 

-N~phl~MlWW 

.NWhmylMWKl 

hkwnaplwrm 

hourea, 1. 
naphlh&e+- 

7- ShlUlW 

RO 

1’ 

low 

1ofJo 

10 

I- 

I' 

1' 

1' 

100 

1’ 

1’ 

1’ 

1’ 

1. 

1’ 

1’ 

1’ 

1’ 

Ccxlet 

4 

1.2.4 

2.4 

4 

4 

1 

4 

4 

4 

4 

4 

4 

4 

2 

2 

_- 
RCRA 
W8Sll3 

UOlO 

uo59 

U165 

uo47 

U166 

U236 

u166 

U167 

UlW 

U167 

UlM) 

uo26 

PO72 

hIegO 
v 

x 

B 

B 

A 

x 

E 

D 

D 

x 

B 

D 

X 

X 

X 

X 

X 

8 

X 

Fmal RQ 

Pounds(Kg) 

Ia (0 454) 

loo (45 4) 

loo (454) 

10 (4 54) 

1 I (0 454) 

loo (45 4) 

50+X (2270) 

5000 (2270) 

la (0 454) 

loo (454) 

WOO (2270) 

1c (0454) 

II (0454) 

:a (0454) 

1 a (0 454) 

lb (0 454) 

loo (45 4) 

1 a (0 454) 

. . 
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F,rml a0 Frml RO 

CASAN RegUlaloq Synon 

--T 7 

1 924163 

1116547 

55165 

62759 

66306 

621647 

759739 

N-N,l,ow N-melhylurea 664935 

N~NilroseN. 
melhylurethnoe 

615532 

4549400 

930552 

Nltrol- .._ 
m. 
* 
P 

1321126 
99001 
66722 

5--t- 

5--2.3. 
dmdhand.l.4.5,6.7.7 

152169 

0616120 2 

2 WI6120 

-- 
RCA 
Wad 

NUmb 

po7: 

PO74 

PO74 

WI:: 

m75 

RCRA 
Waste 

Number 

U172 

u173 

u174 

PO62 

U176 

VI77 

U176 

PO64 

U179 

Y 

catq 
“I 

D 

x 

I) 

x 

x 

c 

D 

D 

x 

H 

C 

A 

D 

C 

A 

A 

A 

A 

I3 

B 

B 

B 

x 

POunds(Kg) 

5000x (2270) 

1 I (0 454) 

5WOb (2270) 

1 I (0 454) 

1 I (0 454) 

loool (454) 

5ow# (2270) 

5ooo6 (2270) 

lb (0454) 

too (45 4, 

loo0 (454) 

10 I4 54) 

5000 (2270) 

loo0 ,454, 

10 (4 54) 

10 (4 54) 

10 (4 54) 

10 (4 54) 

loo (45 4) 

loo (45 4, 

1w (45 4, 

IOU ,454, 

. . 

II IO 454, 

. . 

cadet 

4 

4 

4 

2.4 
2 

2.4 

4 

4 

4 

4 

4 

4 

1 

4 

1.2.4 

:scegx 
,? 

x 

x 

X 

X 

B 

X 

X 

X 

X 

X 

X 

X 

C 

x 

X 

E 

C 

C 

C 

x 

CASRN 

156991e1 01 

3 1346339: Nockel lelracsrbony, 

771654! 
3721105! 

55719; Nrkellll) cya,,,de 

557191 Nrkel cvande 

1205446; 

14116151 

7766614 

I3463393 

54115 

7697372 

0102439 

loo016 

98953 

0102440 
0544726 

0102439 

0102440 
0544726 

55630 

51545% 
554647 

66755 
100027 

‘-N,t,ophem,, 
-Nrl,ophenol 
‘kwwl. 4 “,wJ 

loo027 

I j 
I 

I Nrl,“phend 
‘hewI 4 “,l,O 

cc&l 

1 

4 

1 

4 

4 

I 

1 

1 

4 

4 

I 

4 

4 

1.2.4 

1.4 

4 

1.4 

4 

1 

1.2.4 

1.2 

1.2.4 

2 

4 

2 

RO 

1’ 

1’ 

I* 

1’ 

1’ 

1. 

I’ 

1’ 

1’ 

1’ 

1’ 

1’ 

loo0 

I’ 

1 

1’ 

1’ 

1. 

I’ 

1’ 

Poundr(Kg) 

1 I (0 454) 

II (0 454) 

l# (0454) 

I# (0 454) 

100 (45 4) 

II (0454) 

I# (04Y) 

II 10454) 

1x (0454) 

II (04541 

II (0454) 

I# (0454) 

loo0 (454) 

II (0 454) 

1 (0 454) 

loo (45 4) 

loo0 (454) 

loo0 (454) 

low 1454) 

1* (04541 

lo- 

1Xlulsnamrne. N-br 
N nmtrom- 

Elhanol 2.2’. 
(nrlrosormrrm)bra- 

Ethanam,ne. N-elhy 
“,l,ClsO- 

D,melhyln,t,ovm,nt 

Dt-n p,opyln,l,os4mi 

PO77 

U169 

PO76 

PO76 

m7e 

me1 

“170 

“170 

J171 

145733 

1120714 

acumaryc-. 

Ihrrwm 1elron6 

knwm oads.. 

.ndomall. 

1.201a~m. 2.2. 
&m&r. 

184bQ ~ Propane 2 nmo 
.3-RopuK, urnon, 
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CASAN 

50180 

75218 

oxrane. 2. 
(chbromelhyl)- 

lo525894 

123637 

Pamlhron 56382 

608935 

Penlachbroemwm 76o17 

67865 

504609 

62442 

Fllmmmren, mole 

Ftmnd 

PM. 2-Chbro. 

108952 

95576 

PM. 4-chlorc-3- 
mm+ 

59507 

Phenol. 2cyclohsryl-4.6 
dlM(r0- 

131895 

Phenol. 2,4d,chbro- 

Ptmd. 2.6.duhlorw 

Phend 2.4-dwnethyl. 

Phenol, 2,4dwnlro-6.(l- 
meWbw’ll)~ 

l2o632 

87650 

105679 

51265 

88057 

Ph.noI. 2,4dmlro-6. 
melhyi., or-d salIs 

534521 

I 
Final Rcl 
1 

RCRA 
Waste / Calego- i Pounds(KQl 

1 Number , 

u170 
, 
I 

u242 ’ 

u212 I 

l/230 j 

/ 
U?31 

PWQ , 

I 

PO36 

loo (4541 

101 (4 54) 

10 (4 54) 

IO,7 (4 54) 

lo* (4.54) 

10 (4 54) 

U137 

v 

B 

A 

A 

A 

A 

A 

x 

x 

B 

B 

A 

A 

A 

D 

B 

x 

D 

A 

A 

B 

IN (0454) 

’ 1#(0454) 

PO92 1ou (45 4) 

PO93 ~ 

PO94 1 

loo (454) 

10 (4 54) 

/ 

PO95 

PO96 

PO4 I 

10 (4 54) 

100 (45 4) 

5000 ,22/O) 

I 
100 (45 4, 

u145 1 I (0 454, 

uoe7 5000 (2270) 

PO94 10 (4 54) 

PO44 

po4:, 

10 (4 541 

loo 145 4) 

i((llUbf I Final RO 
L--- 

Pcwds(Kg) 

___ 

1 d (0 454) 

__. 

Ra 

1' 

1' 

Km0 

1000 

I’ 

1 

1’ 

1’ 

1. 

IO 

1’ 

1’ 

I’ 

loo0 

1’ 

I’ 

1’ 

1’ 

1’ 

1’ 

coder 

4 

4 

1.4 

l 

4 

1.4 

I .2.4 

4 

4 

2 

1.2.4 

2.4 

2.4 

4 

2.4 
4 

2.4 

1.2.4 

4 

2.4 

I I (0 454) 

mwa (454) 

IO00 (454) 

IO00 (454) 

1 a (0 454) 

lO(454) 

I# (04541 

la (0454) 

101 (4 U) 

loo (45 4) 

I# (0454) 

5090 (2270) 

woo (454) 

IDO (45 4) 

5004 (2270) 

loo (45 4) 

loo (45 4) 

loo (45 4) 

loo (45 4) 

10 (4 54) 

loo0 (454) 

10 (4 54) 

uose 

Ull5 

UMI 

Calego 
“I 

X 

X 

C 

C 

C 

X 

A 

X 

x 

A 

B 

X 

D 

i 

El 

0 

B 

B 

B 

El 

A 

C 

A 

I 
10002/ , p N,wophencl 

4-N,lrophenol 
124 Phenol, 4-n,,ro 1000 

Phenol. Penlachloro e7e65 I Penlachlorophenol 

phenol. 2 :? 4.6 
Iclrxhloro 

Phe”d. 2.4.5.lr,chloro 

Phenol. 2.4,h~lr~chloro~ 

Phenol. 2.4,6.lrr~lro. 
ammO”r”m ,a,1 

95954 , 2,4,5-rrshbrophenol rv 

66062 2.4.6 lrrhlo,oph.xwl 10 

131 748 Ammon,um paale 1' 

Phony, dchbroarww 696286 / D~~hloro~,ht~nylars,nc 

1.10.(1.2 
Phe”yle”e)pyrerle 

193395 / lndenoll 2.3.cdlpyrone 

Phenylmercwc awlale 6231)4 i Merc”ry (acelalo 
/ 0)phenyl 

10 

1' 

I,, 

1 

1.4 

I,2 4 

4 

4 

24 

4 

4 

4 

1.4 

4 

1 

4 

4 

4 

4 

4 

4 

we2 

POBQ 

UlE3 

u164 

UI65 

U242 

Ule6 

U167 

wee 

uo4e 

uo39 

PO34 

lJOfl1 

Uoe2 

UlOl 

PO48 

mn, 

1. I 

N Phenylthwrea 
I 

103855 ~ Th,ourea. phenyl 

Phorale 298022 Phosohorod,lhwx aad. 

Phosgene 

I 0.0 dwlhyl S 
, ,crlhyllhro, methyl 

e9er 

I 75445 Carbon,4 ‘hbrrde 

1' 

1. 

5000 

1’ 

5000 

Phosphme 7803512 Hydrogen phosphnde 

Phosphoric acld 76643”Z 

Phosphoric ac,d.dw?lhyl 
,+-“rlropheny, esler 

Phosphonc ac,d. lead 
5811 

7446277 

D,elhyl-p-“W,phe”yI 
phosphate 

Lead phosphate 

Phosphorod,lhlo,c aad. 
0.0.c!aelhyl S- 
melhylester 

1208562 0.0.Dmlhyl Smelhyl 
dllh”,pbospha16 

PhoSphOrOd~lh~olc aad. 
O.O.drelhyl S- 
lelhyllhn, melhyl 
W.l.2, 

298022 Phorale 

60515 

55914 

1' 

1. 

1. 

1' 

1' 

I. 

Phosphorod,lh,o,c 
acd.O.0.drmelhyl S- 
[2(melhylammo).2- 
oxwlhyll ~sler 

I' 

1. 
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PhOPpho~01hlOlc 
acd.O.0.dtelhyl 0 (P- 
“ltrophenyl, est.31 

Phosphorothro~c acld 
O.O.dtelhyl 0. 
pyr.%zlrl”l BSlfl, 

PhOSphOrolhm~c actd, 
O.O.dmwthyl O-lp 
f(d,methylemmo, 
sullonyllphen”l1 ester 

Phosphorus oxychloude 

Phosphor”, pentes”lt,d? 

CASAN 

56332 Parathw 

297971 0.0 Dlelhyl 0.py’lulnyl 
phosphofolh~o8le 

‘>7W’> 7 I amphw 

7723140 

10525M73 

1314603 PhOspnor”s s”lllde 
Sulfur phosphlde 

Phosphow whde 1314603 

Phosphorus trlchlor!du 7719122 

PIITHALATE ESTERS , 

Phthak anhydllde 65449 

/ 

Plumbane. leVae,hyl 

FQLYCHLOHINATED 
BIPHENYLS (PC&.) 

109066 

7.9002 

1336363 

‘2674112 
1104262 

,1141165 
G3469219 
2672296 
1097691 
1096625 

WILYNUCLEAR 
AROMATIC 
HYDROCARBONS 

Potaswum .ws*nal* 

PotasslLlm aMenne 

POtalslYm bichromate 

POtass8”m ctlrom.a,r) 

Polaswm cysnlde 

Potassum hydronde 

Polessum 
pWllMWg”.Wt3 

1 

7784410 

0124502 

7778509 

7109006 

t51506 

Phosphorus pentasulbde 
Sullur phosphlde 

Telrasthyl lead 

AbXlO,S 

4mcloi 1016 
Aroclof 1221 
Aroclot 1232 
Aroclor 1242 
4ralc.’ 124.9 
kroclof 1254 
Arodw 1260 

7- 

RO 

1 

1' 

1. 

1 

5ooa 

100 

loo 

5000 

1’ 

1’ 

1. 

100 

10 

1’ 

low 

loo0 

loo0 

low 

10 

low 

lo-2 

cadet 

1.4 

4 

4 

1 

1 

1.4 

1.4 

1 

2 

4 

4 

1.4 

1.2 

2 

1 

1 

1 

I 

I.4 

1 

t 

RCRA 
WBS18 

NUll?bW 

PO.99 

W40 

PO97 

“189 

I1189 

“190 

“191 

PI 10 

PO90 

1 

Cal$p 
“I 

x 

R 

c 

x 

c 

6 

8 

c 

0 

D 

A 

A 

C 

C 

C 

C 

A 

C 

R 

Fmsl A0 

CASRN 
Pounds,Kg, 

1x (0454, Potassium ,~YBI cyamde 506616 

Pronamlde 12 ‘3950585 

loo (45 4, 

1 Plopanal. 2.3.epoxy- a5344 Glyc#dyleldehyde 

too0 (4S4, Pro+anal. Zmelhyl 2- 
(melhyllhlo,~,O- 
Ih?elhvlaf~~, 
celbo”yllo.lme 

116063 Aldrarb 

1 (0454, 

1000 (454, 

loo (45 4, 

1 Pmpanemlne 

1 -Ptopsnallmw N 
POPYl- 

107106 

142847 

Propane. I.?-dabromo 3- 
chloro 

96128 

loo (45 4, 

1000,454, 

. . 

propane I-mtro 

Propane. 2.2’.oxyblst2 
chloro 

79469 

106601 

1 3-Propa”e lUllone 1120714 
5OCU (22701 

5OW (2270, 

loa (4 54, 

101 (4 54, 

109773 

,0712” 

542761 

75665 

55630 N,lroglycerme 

126777 

. . 

tow1 (454) 

low11 (4541 

1ooo#l454~ 

1wo#,454 

10 (4 54) 

low ,454, 

lcu (45 4, 

Propaned,n~lr~le 

Plopanenlrrlle 

Propanenlwle. 3 CIlkwO 

Propanendnle. 2 
hydrox+melhyl 

1.2,3.Propanelrml. 
rnn,sate- 

I-Propa~l, 2,3dtbromo- 
phosphate (3 0 

l.Propaml. Pmethyl 

2.PIopaMne 

2.Propenone. 1 .bromo 

Properglte 

Pro,,srgy, dcohol 

2 PlOpEm 

2 Proplnamlde 

Propene. 1.3 d,chloro- 

l.Propene 1,1,2.3.X3 
he”achloro 

78631 

67641 

598312 

2312356 

107197 

101026 

79061 

542756 

I666717 

3.5Dchlofo N (1.1 
dlmethyl.2. 
propynyllben~amede 

n Propylamme 

Dqmpylamme 

1.2.Dvbromo 3. 
chloropropanc 

2.N~lropropane 

B,5(2.chlorolsopropyI) 
ether 

1.2.Oxalhrolane. 2.2. 
dlo.lde 

M.3lO”O”lt~llC? 

Ethyl cyamde 

3 Chloroprop,o”Me 

Trls(2.3.dlbromopropyl) 
phosphate 

,sobWyl alcohol 

Acelone 

ACfj43lTlldO 

1.3 Dlchloropropene 

Hexachlofopropene 

I 

I 

I 

I 

1 
I 

RO 

1. 

1’ 

1. 

1’ 

1’ 

1’ 

1. 

1. 

I. 

1. 

1’ 

I. 

I’ 

10 

1. 

1. 

1. 

1’ 

1’ 

10 

1’ 

1 

1. 

5ooc 

1. 

C&t 

4 

4 

4 

4 

4 

4 

4 

4 

7.4 

4 

4 

4 

4 

14 

4 

4 

4 

4 

4 

1 

4 

1.2.4 

4 

1.2.4 

1 

1 
I 

RCRA 
waste 
VUrnbef 

PO99 

ui92 

U126 

P-370 

u194 

UllO 

UC66 

ut7t 

uo21 

u193 

u149 

PlOl 

PO27 

PO69 

PO6 1 

u235 

ut40 

UC02 

w17 

PI02 

PW3 

UWJ 

UO84 

c- 

u243 I 

FUII 

I- 

Y 

cl 

x 

x 

D 

D 

x 

x 

c 

x 

C 

A 

C 

A 

A 

x 

0 

D 

C 

A 

C 

x 

0 

0 

<: 

II RO 
-__ 

Pounds,KQl 

t (0434) 

5000 (2270, 

II (0 454) 

1 (0 4541 

Kxx) (2270) 

5000 (2270, 

lk (0454, 

I# (0 454, 

low ,454, 

t I IO 454, 

1000 (4 54, 

10 (4 54, 

low ,454) 

10 (4 54, 

10 (4 54, 

II (04541 

5000 (2270) 

5000 (2270, 

two (454) 

10 I4 54, 

loou (454) 

1 (0 454, 

So00 (22701 

1001 (45 4, 

IDo0 (454) 
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CASRN 

107131 

126967 

79107 

I40665 

97632 

60626 

107166 

79084 

93721 

Nlyl kohd 

sllvax 
2.4.5.TP aad 

123626 

107108 

78875 

755439 

75556 

107197 

129030 

121299 
121211 

6co3347 

504245 

110661 

I .Plopa”amtne 

1.2~Ckhlompropane 

2.Melhylanndme 

PIOPargyl akx3hol 

4.A”mopyrldme 

91805 Methapyr~lene 

100754 

109068 

54115 Nlcotme and salts. 

56042 

-I- l- 
CASRN 

107493 

930552 

91225 

505.55 

106463 

61072 

94597 

7 763006 

7782492 

7446064 

7466564 

7446064 

630104 

115026 

7440224 

506649 

7761666 

93721 

7440235 

7631892 

7764463 

I 

RQ 

100 

1' 

1’ 

1’ 

I’ 

5ow 

100 

5ow 

loo 

woo 

1’ 

5000 

5ooo 

1’ 

1. 

1’ 

loo0 

1’ 

1’ 

1. 

1’ 

1’ 

1’ 

1. 

iahltof 

codat 

uw9 

U152 

uwa 

UIl3 

Ufl6 

U162 

FwO5 

U233 

Ul94 

UO63 

PO67 

P102 

Fma‘ 

u196 

u155 

U179 

u191 

PO75 

UlM 

salego 
v 

B 

C 

D 

C 

C 

C 

B 

D 

El 

D 

D 

C 

B 

x 

C 

D 

X 

C 

C 

D 

X 

D 

B 

x 

Skiltll0~ 

cadet 

1.4 

4 

1 

3 

4 

1.4 

4 

4 

4 

2 

2 

1.4 

4 

1.4 

4 

4 

2 

2 

4 

1 

1.4 

I 

1 

1 

RCRA 
WaSIt 

N”“bWI 

PlIl 

UlBO 

IJZLW 

u20 1 

u20.J 

U203 

U204 

u204 

u205 

u204 

P103 

“015 

PI04 

U233 

ml RO 

PO”“ds(Kg) 

__- 

1006 (45 4) 

loo0 (454) 

5000 (2270) 

low (454) 

looo (454) 

loo0 (454) 

loo (45.4) 

WOO (2270) 

loo (45.4) 

5003 (2270) 

5000 (2270) 

loo0 (454) 

loo 145 4, 

I# (0454) 

lom (454) 

5WO (2270) 

1 (0 454) 

lwo (454) 

tool (454) 

5000 (2270) 

I# /0454) 

5wo (2270) 

1w (4541 

II 10.454) 

Rcl 

-. 

1W 

1’ 

Iwo 

1’ 

1’ 

1OW 

1’ 

1. 

1. 

1’ 

1’ 

low 

1’ 

1000 

1’ 

1’ 

1’ 

1’ 

1’ 

1 

100 

1000 

1oQo 

:ategc- 
“, 

A 

x 

0 

x 

D 

D 

X 

x 

A 

6 

A 

x 

A 

C 

x 

c 

x 

x 

B 

4 

c 

C 

r H.aadcus sdsenn, 
Pw”ds(Kg) 

101454) 

I (0454) 

5000 (2270) 

15 (0 454) 

5’XW (2270) 

5OOa (2270) 

lk (0454) 

IX 10454) 

10 (4 54) 

100 (45 4) 

. . 

10 (4 54) 

l# (0454) 

10 (4 54) 

1000 (4544) 

1* (0 454) 

loo0 (454) 

. . 

I (0 454) 

1 (0454) 

100 (454) 

10 (4 54) 

looal (454) 

loool(454I 

t relraelhyl 
pyrophosphate 

1.2.4 

4 

4 

4 

4 

1.4 

1.4 

1 

I.4 

1 

4 

12.4 
I 

4 

4 

2 

1 

2.Propeoennnle... 

2.Prope”e”ll”h. 2. 
mdhyl.. 

2.Prc.pO”uC acld 

2.Prm 6cd. 2. 
melly-. Slhyl e¶lBT 

2.Plape”oic ad. 2. 
“+I.. “elhyi eslef 

Voh,“bm- 16.carbux@c 
acad. 11.17~dnnetho~- 
16. 113.4.5. 
lrnnelho~“zoyl)oql 

“why1 eslet 

1.3 BenzenedId 

1.2.Bennsolhlazd,n.3. 
one. 1.1 -dlowie. and 
Sal15 

Salrole 

Selenwus acid 

Selemum l t 

SELENIUM AND 
COMPOUNDS 

S&mum dorode 

Solemu” dvsullude 

Selentum oxode 

Sele”o”rea 

L-Serene. dlazoacelate 
(eSlE%) 

Sliver , i 

SILVER AND 
COMPOUNDS 

Sdver cyamde 

Sliver “IlrPfe 

3cnzene. l.2. 
methyle”ed,oxy4 ally,- 

Pr~nf~ dlChlo”d+ 

Propvrene OK&? 

1.2-Propy*N”me 

2.Propyn-i-al 

Prem 

P,wh”nr 

4-Py”dmam,“e 

Pydvw 

Pyr,d,ne. 2-l@ 
(dm?athylemmo)elhyI)- 
2-ltmnyiam#nol- 

Pyrldme.Z-“elhyl. ‘ropmw: acid. 2.(2.4.5 
lr!chlorophenoz.y)- 

1.4.5.TP aad +dn-ra. (S)-3.(1.melhyl. 
2.py”ddwyl)-. .%nd 
S&f’) 

4( 1 H)-Pyr~m~Jrme. 2.3. 
dhydro-6-methyl-2. 
,haro. 

A-21 
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al RO 

PwMo,Kgl 

loo0 ,454) 

iow* ,454) 

loo (45 4) 

woo (2270) 

lOW# ,454J 

10 (4 54) 

loo0 ,454) 

loa ,454) 

5ooa (2270) 

low ,454) 

loo (45 4) 

loo0 ,454) 

100 (45 4) 

WW (2270) 

5W0 (2270) 

100 (45 4) 

II (0454) 

II (0454) 

tooo* ,454) 

IW (45 4) 

10 (4 54) 

100 (4 54) 

10 (4 54) 

Iwo (454, 

CASRN 

266202211 

10588019 

133383’ 

763’905 

7775113 

‘43339 

25155300 

7661494 

16721605 

‘310732 

768,529 
lW22705 

‘244’4 

7h32O-X 

7550794 
10039324 
‘0140655 

76u 1549 
7705044 

10101fl90 
10361694 
7756294 

10124566 

3atego 
v 

B 

C 

I3 

Y 

C 

x 

B 

C 

C 

D 

C 

C 

x 

0 

x 

aI RO 

PoundWKg) 

loo (45 4) 

loo0 ,454) 

100 (45 4) 

1 I ,a 4541 

loo0 ,454) 

11 (0454) 

100,454) 

looo,454) 

lwo ,454) 

5ooO ,22701 

loo0 ,454) 

1000 (4541 

1” (0454) 

5000 (2270 

II (04541 

RCRA 
waste 
*“IlIbel 

u135 

UlFJ9 

F1n 
-r 

Catego 
v 

C 

c 

B 

u 

C 

A 

C 

C 

0 

C 

El 

C 

B 

0 

II 

e 

x 

x 

C 

El 

A 

a 

A 

RO 

100 

1000 

100 

I’ 

1000 

1’ 

1000 

‘00 

100 

1W 

100 

1w 

I 

1’ 

1. 

RCRA 
WMR 

MImIbe 

P105 

PI06 

UO69 

u206 

PlO7 

Plea 

POll3 

PI08 

CASRN 

7 783064 

2771063 

‘314603 

7466564 

7664939 
tlo14957 

7776’ 

7446166 
co315s’l 

93765 

2.4.5 1 tlCd 93765 

2.4.5 T amnel 2oae460 
6369966 
6369977 
1319726 
3613147 

2.4.5.7 esters 93 796 
2545597 
1792072 
1928478 
5166154 

2.4.5 T s&l5 

TOE 

3560991 

72540 

1.2.4.5 95943 

RO 

I* 

loo0 

5000 

5000 

loo0 

10 

1004 

5OcG 

5OcG 

IOW 

1w 

low 

100 

Moo 

5000 

c 

I 

r 
CO&t 

1.4 

1 

14 

4 

1 

4 

14 

1.4 

u103 

P115 

U232 

‘4 U232 

1 

I 

1 

I .2.4 UO60 

U207 

I 

2.4.5-T acti 
2.4.5.Trrhkxophenory 

.CBlIC BCd 

2.4.5-T 
2.4.5.Trtchlcwophenoxy 

acehc acld 

loo0 ‘0102106 
7702023 

1. 

1. 

1000 

I. 

10 

1' 

10 

1000 

DDD 

‘666366r 0.ciluccQ”,anose, 2. 
dew, 2.(3.melhyL3. 
nhxo”r*)- 

4.4’ DDD 
DuhlorOdtphenyl 

dtchlorc-elha”e 

Benzene. 1.2.4.5 
‘elrachloro~ 7769062 

2.3.7.6 I 1746016 
TelrachlorodMnzo P ~ 
dor,n(TCDD) 

‘1.1.2 
Te’rachloroelhane 

630206 Elham%l.‘,‘,Z- 
‘elrachbro- 

1’ 4 U206 x la (04541 

79345 Elhane. 1.‘.2.2- 
lelrechloro- 

1’ 2.4 u209 x II ,045s: 
57249 S’rychnld,n-‘O.one. and 

Ulll 

I KJ425 127’64) Etk&z$.l,~2- ) 1’ ) 2.4 j U2’0 ) x ) ‘” (o454’ 
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CASRN Regulate Sy”o”y”W 

-. 

5fxa: 

- - 

Phenol. 2.3.4.6. 
teBachlo(e 

360924: 

7600; Plumbane. tetraethyt 

10749: Pyrqaosphorlc sad. 
,elrselhyl e,le, 

10999t Fwe”. letrahybo- 

509141 

757564 

Thalhc ox& ‘31432! 

Thatlwn , t 744026C 

Thnltwn,t) acetale.. 56368f 

6533735 

779112x 

0102451 

1314325 

20395x 

74461% 
003159’ 

62555 

9196164 

Thalirc OXI& 

Elhane- 

3.3.Dwnethyt-l- 
ImethflW-2. 
bUbfWW.O- 
I(melhylamn”) 
Urbonyll 0*,me 

541537 2,4~D1htisl 

108985 

791% 

62’566 

Fmat RCI --T 
-- 
RCRA 
WbSl.3 

Final RO 

A0 

Slatulorv 

! RCRA 
Codei 1 wasw 

’ Number 

I’ 4 i PO26 

I. 4 ) PO72 

RO 

1’ 

1’ 

100 

1 W 

1‘ 

1’ 

1’ 

1’ 

t* 

1’ 

1’ 

1’ 

1’ 

1’ 

1’ 

5. 

1OW 

1’ 

1’ 

1’ 

100 

1’ 

1’ 

1’ 

coder 

- 

4 

4 

1.4 

1.4 

4 

4 

4 

4 

2 

2 

4 

4 

4 

4 

4 

4 

1.4 

4 

4 

4 

1.4 

4 

4 

4 

;atego 
v 

A 

El 

A 

A 

C 

A 

8 

e 

C 

8 

a 

e 

El 

e 

c 

B 

x 

kl 

0 

B 

B 

I3 

X 

-.- - 
Pou”ds(Kg) 

10 (4 54) 

‘W (45 4) 

101 (4 54) 

10 (4 54) 

1 Ow (454) 

10 (4.54) 

loo (45 4) 

1w (45.4) 

1000 (454) 

. . 

100 (45 4) 

1M) (454) 

1w (45 4) 

IDO (45.4) 

100 (45.4) 

low ,454) 

100 (45 4) 

lb (0454) 

‘00 (45.4) 

loo (45 4) 

100 (45 4) 

loo (45 4, 

loo (45 0 

I I (0.454) 

Calego Hazardous Subslanc llazmious Subslance CASRN Regulatory Synonyms 

Thwmrea. (2 
chlorcqhe”yl)- 

I h,oured. , 
naphlhalenyl- 

ThO,reB. phony1 

Th,ram 

534462’ 

66664 alpha Naphlhyllhaourca 

13726Q 

N-Phe”ylth,wrea 

T”,“cnc IOR88., / Benzene. methyl 

, 
) 95607 Dwnlo”loluane 
i 25376458 ! 

496720 
’ 623405 I 
I 

‘I tk?nzene. 2 4- 
d,w,cyanatomethyl~ 

0 T”l”ldl”f? 95334 

p Tolu!dN”Z 106490 1 Amrc. l-methyl 
benrenv 

0 Toluldlne 
hydrochhde 

Toxaphene 

2 4.5.TP Xd 

636215 

2.4.5.TP actd es’ws 

1”.1.2.4.lr,azol-3 am,“-? 

6001357 

93721 

Benrenemme. 2.methyl 
hydrochloride 

Camphene. octachlofo 

Prqwnu acid. Z-(2.4.5 
tr,chtorophe”oxy)- 

SAlvex 

3 12534955 

61625 4~\,,d~ 

:a 

-- 

OS- 

Pou”ds,Kgl 

‘W (45 4) 

100 (45 4) 

tw (45 41 

10 (4 54) 

low ,454, 

II (0 454’ 

c 

x 

e 

D 

A 

u.212 

PlO9 

PllO 

Ptll 

U213 

PI12 

PO62 

PI13 

U2’4 

U2’5 

U216 

U217 

PI13 

P114 

Pll5 

u21a 

PO45 

Pa49 

u153 

PO14 

P116 

u219 

PO93 

U244 

u220 

u221 

1. 4 

I’ 4 

I”“0 1.2.4 

THALLIUM AND 
COMPCAJNDS 

’ IOU 1454) 
I 

u32e 

1,353 

u222 

P123 

U233 

1" IO 45.0 

I# (04541 

1 I IO 454) 

II (04541 

'00 (45 4) 

'00 145 4) 

lb (0454) 

loo (45 4, 

loo (45 4, 

1wa (454) 

'I (0 454) 

loo01 ,454, 

lwol ,454. 

100 141 4, 

5000 (227111 

IO" (4 54, 

1’ 

1’ I : 

1' 

1 

loo 

4 

1.2.4 

!4 

Thatbun’ chlorde. 

Thathum “Wale 

Ttunlum(l10 orde 

Thallum(l) s&en& 

Thallum(l) w%‘e 

52666 

1 i 

4 UOll 

1 

I’ 

‘OW 

1’ 

1’ 

1‘ 

loo0 

‘WC’ 

1’ 

12082’ 

71556 

0005 

790’6 

7’1016 l”chlcroelhcna 

5’)4,i:, 

2.4 / U226 

2.4 U227 

I .2.4 U226 

‘.2,4 j U228 
I 

4 j PlI6 

Iclnane. lr,chl”roll”oro 75694 ; I 

“lelhane 

I 
/ 

7rlLnlOf”“hend 25167627 

A-23 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE OUANTITIES- 
Conlmued 

2.3.4 
Trrhlorqnmnd 

2.3.5 
Trrhklmpher!Ql 

2.3.b 
Trrhlmophend 

2.4.5. 
rrrhkwophenol 

2.4.6. 
rrlchlorophend 

3.45 
TWN”ophenol 

2,4 5.TrtchlorOptlmol 

59506f 

93371 

93375 

9595 

6606 

60919 

9595 

6606 

9376 

73234 I 

12,441 

7550: 

99351 

12363. 

12672; 

7257’ 

NA 

‘henol. 2.4.5 b,ch,or0- 

‘heool. 2.4.6 I,tchl~@ 

henot. 2 4,5.,rlCh,Oro- 

“em,. 2.4,6-,,,~h,o,o 

T.5 1 

?“lene. 1.3 5.,r,n,,ro- 

waldehvde 

Propanol. 2.3.dlbromo 
Phosphate (3 1, 

aad.3.3’-I(3.3’. 
domethyl- (1.1’. 
blphenyl~.4,4’.cly)- 
bs(aro~lbs(5-ammm 
4 hydrory). 
lelrasahum salt 

Sl~l”tO 

Code 

1.4 

1.2,4 

1.4 

I 

I 

1 

4 

4 

4 

4 

4 

4 

4 

4 

‘“I 

RCR 
WaSI 

t4umt 

U23( 

U23’ 

U23i 

U234 

U162 

U235 

U236 

loo2 

Km3 

.- 
Final RO 

c,eg, 
v 

A 

A 

C 

C 

D 

e 

A 

C 

x 

x 

B 

6 

B 

1 Pwnds(Kg) 

lob (4 54) 

ION (4 54) 

,000 (454) 

loo0 14541 

5OW (2270) 

100 I45 4) 

IO (4 54) 

low3 (454) 

Id (0 454) 

1 I (0 4541 

100 (45 4) 

100 (45 4) 

100 (45 4J 

Environmental Protection Agency 9302.4 

TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE OUANTITIES- 
Contmed 

Isee loolrmles II end 01 1eb(e 302.41 

xyt*ne (InmwJ 
m- 
0. 
P- 

A-24 

66751 

13,462, 

13,462, 

7774136 

106054 

75014 

75354 

330207 
108363 

95-i 76 
106423 

I u 

u 

I 

1 

1 A 

V; 

Vi 

El 

1. 
El 

3. 

BA 

I 

mat mustard 

I 
4 ooo4 

4 cm05 

4 ooo6 

4 m7 

4 ooo6 

4 co39 

4 WlO 

4 DO11 

1.4 Do12 

1.4 w13 

9.4 0014 

1.4 0015 

1.4 WI6 

1.4 0017 

4 U237 

4 “237 

PI 19 

14 

14 

1 

1 

2.3.4 

1.2.4 

P120 

PI20 

Jo43 

JO78 

4 

1.4 

Jo01 

I239 

I- 
-- 

hlegr 
“I 

X 

c 

x 

X 

x 

x 

A 

x 

X 

X 

x 

X 

8 

I3 

x 

X 

8 

I3 

C 

c 

C 

c 

D 

x 

D 

B 

C 

-- -.-__. 
Fmal RO 

5 

_. 
~__ 
II (0454) 

loo0 (454) 

1 I (0 454) 

l# (04541 

I## IO 454) 

I (0 454) 

10 (4 54) 

I IO 454) 

1 10454) 

1 a (0 454) 

li0 454) 

IN (0454) 

100 (454) 

loo 145 4) 

I# (0454) 

1x (0 454) 

loo (45 4, 

100 145 4, 

loo0 1454) 

tom (454) 

loo0 (454) 

Jo00 1454) 

5033 (2270) 

IX to 454, 

OWN 12270) 

100 l45 4, 

ID00 ,454, 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES- 
Continued 

[See lootnoles at end 01 Table 302 41 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES- 
Continued 

C&AN 

1440664 

55734f 

262825f 

133207f 

7699454 

3466356 

7646657 

557211 

7703495 

55741: 

7779864 

7779606 

127622 

1314647 

6671715 

773302c 

3746899 

6923958 

4644612 

Wztlld 

--.- -. -._ 
Fmal RO 

- 

hlega 
w 

C 

0 

c 

C 

c 

C 

C 

C 

c 

A 

C 

C 

C 

C 

D 

El 

D 

C 

D 

C 

D 

D 

X 

x 

PoundS,Kg) 

__~- 

lcm ,454) 

5ooO (2270) 

loo0 ,454) 

. . 

loo0 ,454) 

loo0 ,454) 

loou ,454) 

1000 ,454) 

two ,454) 

loo0 ,454) 

10 (4 54) 

lwJ,454J 

1ooo,454t 

low (454) 

lwo ,454) 

5003 (22701 

IW (45.4) 

WW (2270) 

loo0 (454) 

5000 (2270) 

lwo ,454) 

5000 (2270) 

WW (2270) 

1R (0454) 

I” 10454) 

7- 
Catego 

ry 

C 

C 

C 

cl 

D 

X 

x 

C 

c 

C 

0 

D 

Ei 

cl 

0 

c 

D 
D 
C 
0 
0 

D 
D 
D 

C 

II RO 
- 

Pounds,Kg) 

lwol ,454) 
lmJ(454) 

loo0 (454) 

5O‘W# 12270; 

5000 ,227Ol 

II (0454) 

IX IO 454) 

1004 ,454, 

loo01 (454, 
1090 ,454, 

loo (45 4) 
5000 (22701 

loo (45 4, 

5000 122701 

loo (45 4) 

ID00 (454, 
5000 (2270) 
so00 (2270) 
lcm ,454) 
loo I45 4, 

5000 (22701 

5000 (2270, 
5ooo (22701 
5000 (22701 

looo# (4541 

51111UlOn 
- 

cadet 

1 

4 

2 

2 

1 

1 

, 

1 

1 

1 

1.4 

1 

1 

1 

I 

t 

1.4 

1 

1 

1 

1 

1 

I 

. 

Fall; 
- 

1. 
CASRN 

(b) Trrhloroethylen 
(c, Melhylene 

chlocde 
,d) 1.1.1- 

Trtchloroelhane 
Id Carbon 

tetrachlortde 
(I) Chlormaled 

llWKlC03,tKN1!. 

7901 6 
7509 2 

1155 6 

IN A 

,2,,8 

7509 

,a, Chlorobenzene 10690 
ill 1.l.2-Trl~hlwo- 7613 

L2.2. 

tr,llwXoelhane 
19) o- 

Dchbobenzene 
ih) 

Trrhloroflvoro- 
nwhane 

10646 

7569, 

FOO3 
The lollam~ spen, 

these sol&s 
(8) XYhe 
,b) t&we 
(Cl Elhyl acetate 
(d) Elhyibenzens. 
(9) Ethyl ethev. 
,I) Mslhyl ~sobutyl 

lmone 
,g, n-Bulyl alcohol 
ihl Cvcbhersnone 

133020~ 
67641 

14178f 
10041‘ 
60291 

108101 

7136: 
108941 

67561 

I30 

loo0 

1’ 

I- 

1’ 

loo0 

5wo 

loo0 

5oc.a 

low 

woo 

10 

loQ0 

loo0 

loo0 

so00 

5ooo 

IO00 

5oc4 

loo0 

so00 

wx 

5ooo 

5uoo 

1. 

RO 

1. 

1’ 

1 
, 

n 

odot 
I 

4 

4 

4 

xyiend 

Yohlmban-16c.Warylu: 
acid. II, 17hmelhoxv 

u200 

FO02 

FW.1 

P121 

P122 

FOO4 
FOOI 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES- 
Conlmued 

FOOS 
The ,ollowr&, spent 

F001 I 
sprnt cyan*.2 plallng , 

balh soIul~ons lrom i 

RCRA 
W.9SlB 
l”rnb.3, 

FO05 

FWI 

F~nsl RO 

PWndS(K(g) 

loa (45 4, 

II (0454) 

10 (4 541 

Environmental Protection Agency 9 302.4 

TABLE 302.4-LIST OF HAZARWUS SUBSTANCES AND REPORTABLE QUANTITIES- 
Continued 

FM19 
+“I sl,,pp,“g and 

cleanmg bath 
soI”lm”s mm 
eleClIOpl.W”g 
opem,lo”s where 
qandea am used 
I” lhe process 
ie1cept loI peclour 
metals 
eleclrqIla,Nlg spenl 
s1n&YQrlg arrd 
cleanq balh 
solullo”r) 

fOl0 
Ouenchmg Mlh 

Sludge lmnl al 
baths fro”-, metal 
heat lreallng 
OperatIM, where 
cyanides we used 
8” Ihe process 
iercept I.3 peclous 
me,a,s heal.lreStl”g 
qtmchng balh 
5ludges) 

FO11 
SW”l cyanId 

sdutlons l,O”l Sal, 
bath po, clesntng 
IfOr” “WSI heat 
rreallng OpLualms 
,ewap, ,w p+xrws 
“mlals hea, treamg 
Spe”l CyanIda 
sol”,lon* 1rom Sal 
bath WI cleannrp) 

%SRN Regulalory Synonyms 

I See I~olnOleS al end Of Table 302 4 1 

.~ 
RO 

FW9 

FOIO 

F011 

II RO 

PounWKgl 

10 (4 54) 

IO (4 54) 

IO (4 541 

10 (4 54) 
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TABLE 302 I-LIST OF YAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES- 
Contmed 

ISee 1ooth)tes at B”d 0, Table 302 .I 

FO12 
Ouenchrq waste~ate 

tre*tmt sludger 
lrom metal heat 
treatmg opefatanr 
where cyanides 818 
used M the poce*s 
iexcept tw pfecloul 
metals hea1 treatq 
qutwhlng 
wastewater 
leatment sludges) 

FOt9 
wastwner t,mtrno”t 

sludges tom the 
chemral C,XWB(YO, 
coatlq 0‘ *t”mt”“m 

FOX1 
Wastes (except 

wanewate, and 
went cubon trom 
hydrogen chtords 
ptmfubm) from 
the poductmn of 
manuf*chmng “$0 
(as I m*ct*“t. 
cheMc*I 
IntermedIate. CM 
component 8” * 
formutatng process) 
01 I,,- w 
1‘3lrachlofaphenol. 
cf Of nt~lates 
used to Prcduce 

CASRN RegkMory Synonyms 

I 
RO 

1’ 

t’ 

1’ 

1' 

FO12 

FOt9 

FO21 x 

Ftnal RO 

Pwnds(Kg) 

IO 14 541 

1x (0 454) 

1x (0454) 

1 I IO 454) 

Environmental Protection Agency 0 302.4 

TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE OUANTITIES- 
Continued 

[See lootnotes at end 01 Table 302 41 

CASRN 
.~ 

RCRA 
waste 

FW? 

FO23 

Final RQ 

a- 

-I- 
Pounds(Kg) 

p-27 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE OUANTITIES- TABLE 302.4~-LIST OF HAZARDOUS SUBSTANCES AND FiEPORTABlE OUANTITIES- 

Hazardous Substance 

FO24 
w*stes. lmcludlfy but 

001 llrmled to 
dMtl~t*)n mudues. 
heavy ends. lars 
md r**cta 
Cte.mut rsstes. 
hmn the pakrct*~fl 
01 chkmnsted 
sbphabc 
hydrocar%ons.harmQ 
crrbon cOntent 1rom 
one to he. “llhng 
hoe r*dK*t 
cataiymd 
pmcesses IThIS 
l1stmQ does not 
nnctude Ight ends 
spent hlters and 
IlIter *Ids. spent 
*sslca”ls,s~c~ 
rastew*ter 
wastewater 
lestmenl SludQes 
spent catatysls and 
*rates lIsted I” 
$26132) 

F027 

CASRN 

Conltnued 

F~nel RO 

Regulatory SVnonvms 
RO 

1’ 

1’ 

RCRA 
w*ste 

NWllbeI 

FO24 

FOX 

FO21 

:atego 
v 

X 

x 

x 

PO”nds(KQl 

1” (0 454) 

la ,a 454) 

1 a ,o 454) 

synthewmi from 
~~ewlmd 2.4.5. 
;,&mphenol as 
th-s sole 
component 1 

F026 
Revdue* resmng 

mm the I~bwr*IIo~ 
of thermat tre*tmcn, 
of SC4 Eontammaled 
wth EPA Hazardous 
We&e Nor FOM. 
FO21. FO22. FO23. 
FO26. and FO27 

K002 
W*Slcw.ter tre*tmant 

SludQe tmn the 
poducbon Of 
Chrome y44low snd 
aanga p#Qmnts 

KW3 
w.stew.ter tre*tment 

sMQe horn II-m 
poductsn 01 
rlml@d4te aanpe 
pgments 

KDO4 
w*slew.lw tre*m‘mt 

sludgehomths 
poartanofzmc 
pItow pgmmlts 

CASRN 

Continued 

I See lootmates a, end 01 Tabte 302 4 1 
- r 

Re~~l*tcq Synonyms 

c ;t*tuloq 

cadet 

4 

4 

4 

4 

4 

RCRA 
w*ste 
dumbef 

FO26 

KWl 

KOOZ 

KOO3 

KOOI 

II AO 
---.-- - 

POWMSWQ~ 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES- 
Continued 

Isae loolnotes at end 01 Tab49 302 41 
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TABLE 302.4-LIST Ok H~A~~US SUBSTANCES AND REPORTABLE OUANTITIES- 
Continued 

Isee lWlMles .t end 01 Table 302 41 

CASRN 

Fmal RO 

I 
I StOlUtdV Final RO 

ACRA 
WLlSl9 

Number 
-- 

KCQ5 

KOO6 

KO07 

KOOB 

KO09 

KOlO 

KOll 

K013 

K014 

code* 

4 

4 

4 

4 

4 

4 

4 

4 

4 

:atego 

“I 

x 

X 

X 

X 

x 

X 

X 

X 

D 

Catego 

v 

x 

X 

x 

x 

X 

X 

X 

X 

D 

CASRN Regulatory Synonyms RCRA 
waste 

NUfllbU 
Pwnds(Kg) 

I# (0 454) 

( -. 
___- 

lb (0454) 

II (0 454) 

I# (0454) 

l# (0 454) 

I# (0 454) 

11 (0 454) 

1* (0 454) 

1* (0 454) 

5000 (2270) 

- 
K015 

Sbll bottoms from 
medtSlIIIaIK)n 01 
benryl chlonde 

K016 

KOl5 

K016 

K017 

KOl8 

K019 

K020 

K021 

K022 

K023 

II (0 454) 

1 I (0 454, 

1 I ,a 454, 

II (0454) 

ld (0 454) 

1x (0454) 

II (0 454) 

5OW (2270) 

A-29 
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TABLE 302 4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE OUANTITIES- 
Conhued 

( See k,o~n,,les a, ar,d 0, Table 302 * 1 

Final RO C.l”lory 

hdet 

4 

4 

4 

4 

4 

4 

4 

4 

4 

KRA Fw~al RO 
_~ . 

PowwK9~ 

- 

II (0454) 

l# (0454) 

II (04541 

1 IO 454) 

I (0454) 

1 I (0 454) 

to (4 54) 

,I (0.454) 

1 I (0 4541 

RCAA 
WS618 

N”rnbw 

K024 

K”25 

KO26 

K027 
I 

KOZB \ x 

Poundr(Kgl 

5000 (2270) 

1 t (0 454, 

Icm (454) 

I# 10454) 

I * ,o 454) 

I * 1” 454, 

I# (0454) 

IX (0 454) 

II (0 454) 

K034 

K035 

KO3.5 

K037 

K038 

K039 

K029 

K030 

, 
I I 

1 I I 

K041 

I 
/ K032 ) X 
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TABLE 302 4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE CIUANTITIES- 
Contmed 

csec toolnOteS at en* 01 Table 302 41 

i ( 
“azardous Subslance / 

/ 

CASRN ; Regulalory Synonyms 

statutory 

RCRA 
Code 1 waste 

! Number 

Fmat RO 

I 
Ca’ego i PoundS(Kg) 

“I‘ 

‘( 

x 

A 

A 

0 

A 

x 

x 

x 

h047 
Pm,./red wale, from 

TNT operatons 

I I 

I 
/ 

I 

I 

I 
I 

I I 

I 

K042 

K043 

K044 

, 

I 

I 
K”45 

K046 

K047 

K046 

K049 

KOSO 

II (0 454) 

10 (4 54) 

10 (4 54) 

loo (45 4, 

10 (4 54) 

Id (0 454) 

I h (0 454) 

1 I (0 454, 

Environmental Protection Agency g302.4 

TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES- 
Conlmued 

LSee l~~f”Ole~ aI end 0, Table 302 41 

KO51 
API separalor sludge 

horn Ihe pelrokum 

CASRN 

-r SlallJtCM) 

G&t 

4 

4 

4 

4 

4 

4 

4 

4 

4 

K051 

K052 

K060 

KO61 

K062 

K069 

K071 

K073 

KM13 

PoundstKg) 

I# (0 454) 

101 (4 541 

!” (0 454) 

I# (0 454) 

1 I (0 454, 

la (0.454) 

1 (0 4541 

I# (04541 

100 (454) 
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Contmued 

I Src loolnoles a, ertd ut I able 307 4 I 

RO 

1. 

1. 

,’ 

Kim4 

KO85 

K087 

K093 

K095 

F,nal RO 

Po”nd,(Kgl 

II IO 4541 

I# (0454) 

SW0 12270) 

Environmental Protection Agency $302.4 

TABLE 302 ~-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE CXJANTITIES- 
Continued 

CASRN 
Rcl 

1' 

,* 

I' 

1' 

1' 

1' 

1' 

code t 

4 

4 

4 

4 

4 

4 

4 

K097 

K098 

K099 

KlOO 

K101 

Cage 
v 

X 

X 

X 

X 

X 

X 

K102 x 

Bl RO 
.- 

-. 

l# (045-q 

I I (0 454) 

1 x (0 454) 

1 n IO 4541 

II IO4541 

lb (0454) 

II ro45-v 
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TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES- 
C0nW?tHd 

,See ,09!“0,85 at en* 01 Table 302 41 

CASRN 

I 

K103 

K104 

K105 

KlCfi 

K1,, 

K112 

K113 

K114 

K115 

- 

catega 
v 

B 

X 

x 

X 

x 

x 

x 

x 

I: 

F,” 
I- 

aI A0 

Pwods(Kg1 

100 (45 4) 

I I (0 454) 

II (0454) 

1 (0 454) 

IX (0 454) 

1 n (0 454) 

,I (0454) 

I# (0454) 

1” 10 454) 

Environmental Protectton Agency $302.4 

TABLE 302.4-LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE OUANTITIES- 
Contrwed 

KlI7 
Wasrewater horn the 

reecmn vent gas 
scrubber I” the 
pr”ducb”n 01 
ethylene bromide 
“Ia brOml”abo” “I 
e,hone 

K136 
Sbll Lxmoms lrom Ihe 

p”rltrsb”” “I 
e,hytene drbromlde 
I” the producb”n of 
ethylene d,bromde 
“,a brommabo” “I 
ethene 

CASRN 

ISee 1ootnotes a, end “I Table 302 41 

Regulator Synonyms 

, 

K116 

KI17 

Ktt6 

K136 

PoundslKg) 

I I (0 454) 

II (0 454) 

lb (0454) 

1” (0 454) 

I mdacates the stat”l”fy Y)“rce as detmed by I, 2. 3. or 4 below 
t t no v3mMv.7 ot releases at lhs hezardooz ruhztanr~ IS requwed rt the dnmeter 01 the pmcns “1 the s”l~d melal 

released II e&s! IO-W exceeds 1Oi mcromeler~ (0 004 Inches) 
, , I the RO IW a$bWOS IS llmlted IO lnable ,“,ms only 
1 lndlcales that the statutory swrce lor desegnatlon ot thls hazardous Substance under CERCLA 1s CWA Secbon 31 l(b)(4) 
2 mdcales that the Statutory s”urce lor desqnabon 01 the. hazardous substance under CERCL4 1s CWA Secbon 307(a) 
3 andtcstes that the slalut”ry M”rCe lor desqn’lon 01 Ihe. hazardous substance under CERCLA 1s CAA Secbon 112 
4 lndeales Ihat the st~tuto,y s”,,rce for destgnabon of ,h,s ha2srdous wbstance under CERCLA IS RCRA Secbon 3001 
I ’ mdcacs,es that Ihe 1 -eound RO IS a CERCLA s1~1uLw RO 
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APPENDIX A-SEOUENTIAL CAS REGISTRY APPENDIX A-SEOUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCIA HAZARDOUS 

SUBSTANCES SUBSTANCES-Conlmued SUBSTANCES-Conlmued SUBSTANCES-Contmed 

(ASRN tlarardous Subsldnr o 
+ 

LASHN "~arO""b Substance CASRN 

_-. ~. .-- 
Hazardous Substance CASRN Hazardous Substance 

50000 Folmaldehyde 
Methytrne O.lde 

62384 *ercury. (*cet.sl”-Olphenyl- 
‘he”ytmelcuW ac‘XW3 

72206 

50077 Azlrl”“,2’.3 3 4,pyrrol”,l 2 d,lrKl”k! 4 I-*lone 6 
/ amrno-6 I((am~nocarbonyl)oiy)melnyll- 
; l.la.2.8 Ba.Bb hexahydro-0a mcthoxy 5 “lethyt 
’ Mltomycln c 

5b382 P4rath~“r~ 
, Phosptwoth~onc acvd.0 O-dnethyl 0-1~ 
1 nllr”phon”l)esler 
/ 

56495 / / BenZlt,aCeanlh,ylene. 1 2 dlhydr” 3 “Why, 3 
Melhyt‘holan,hrene 

62442 

EGdl,” 
1.2.3.4.10.10.He~echl0r”~,7.e~~~ 

1.4.4m.5.6.7.8.0~-OCI~h~l~~~,*~~1.4 5.8 
dmelhmonaphlh8lene 

72435 

5653 1 i C3ethylsbttw.trol 
~ 4.4’ Shlbenedrol al”ha.alpha ,,,e,hyl 

62500 ilhy, melhanewllonale 
Uelhanewllonr actd. ethyl ester 

Elhane. l.l.l~lrtchloro-2.2 blslp malhowphenyll- 
Uetthxychlor 

72548 

fi753:l 
‘,,,‘,W 

4”,l,“* 
3onmnamrme 

50293 ; LIDI 
i 4.4 UDT 

DOD 
4.4’ ODD 
Bch,or”d~phe”y, d~hlorontheno 
rDE 

62555 
72559 

~ D~chlorOdlphrnyl ,l~‘t~IOl”Plha”P 

‘,0,7” “on**, a ,p”lcne 
1 4 Hc”,opyr,v\c 

I 

56724 

DDE 
4.4’ DDE 

62566 
57125 

I 
I 

I 
I 

I 
I 

I 

I 

, 

I 

i 
I 

I 
1 

3arbamade. thao- 
rhlWrrra 72571 

67737 3cht”wos 
5114, 

2.7.NaphlhelenBd~sullo~tc ecni.3.3’ l(3.3’- 
dImethyl-(I.,‘-~phanyl) 4.4’ dlyl)-bt$(azo)lbWS 
emtTW)-4-hydroxy,-tr(IraMdlum salt 

l~~pan blue 

62748 kelr aad. Ituoro- sodl”m sall 
-,uoroace,~c acd sodurn salt 74039 

51249 Strychndm 10 one. and selts 
Strychnnne and salts 

Uethane. brom” 
Methyl bromrde 

51285 2.4 ~I~n~trophenol 
Phenol 7 4 dtrulr” 

62759 
74873 

51749 

Melhane. chloro. 
Methyl chlorade 

51434 I 2 Benlened,“l4 I I hvdmry 2 
’ ,methylammo,eth”l, 
/ tp,“ephr,ne 

Chladane 
Chlordene. technmal 
4.7.Methan0mda.n. 1.2.4.5.6.7 8.8 “CtaChloro 

3a.4.7.7a lelrahydro- 

63252 

64186 

74884 

/I 
5 t I!36 i Carbamrc aC,d ethyl esler 

1 Flhyl carbamale (“relhan) 
57976 1.2~Benzsnthracene. 7.12.drmelhyl. 

7.12.Dlmethylben~lalanfhracene 64197 I 

I 

I 
I 

I 
I 

I 

( 
I 

I 
I 

( 
f 

I 

I 

, 

t 

74895 

74908 

Uonomethylamme 

52686 / Tr~chtod”” 58899 3enzc.1~ acld 

52857 ( Famphur 

gammas WC 
Hexechiorocyclohexane (gamma nsomer) 
LIWAIM 

65850 

66751 74931 

/ Phosphoroth~ox ectd. 0 0 d,mett?yl 0 ,p 
I~dlmethylam~~).sultonyllphenyll ester 50902 Ptwwt. 2.3.4.6.tetrechlor” 

2.3.4.6~Tetrachlwophen”l 

Jrectt. 5~Iks(2~chloroethyl)em~n”l 
Jrectl mustard 

67561 
53703 , bbenz[a hlanlhracene 

; 1.2 5.6 Olbenranlhracene 
/ Dnbenz”la.hlanthraceoe 

t-Chloro-maesol 
,Chlor”-maesol 
‘he”oI. 4-chloro-3 methyl 

59507 

/I 
I I 

6OW4 I 

60117 

74953 Methane. dbrom- 
uelhylene hromlde 

67641 

Ethylenedvam,ne ,etraacew awl (EDTA) 67663 

75003 

75014 

67721 

55105 Ethanamme. N Why, N “~lroso 
N Nrlr”sodrelhy,am,e 

6029 7 ilhane. 1 1’ oxyWs. 
ylh”l ether 

Elhane. 1.1.1.2.2.2~hBrechla”~ 
iexechkroelhaoe 

75047 

75050 

70257 

55630 1 N~~roglrcer,ne 
1 2.3.Propa”e!r,“l ,rl”l,rd,e 

60344 Hydrame methyl 
Methyl hydrezme 

559 I4 1 D~s.“pr”pyl tluorophosphate 
Ph”SPhOr”lluor~d~c scrd bts(l mclhylcth”,) e\,ar 

60515 Dmethoale 
Phosphowdllh~o+c ac#d.O O.d8melhyl S 

I2(me!hylamma) 7 oroethyll ester 

( 1,2.3.4.10. IO Hemchtor” 6.7.epoq- 
1.4.4a.5.6 7.6 BaaCtahydro-endo.ela 1 4 5.6 

1 dtmethanonaphlhalene 

703or 

713% 

714% 

71558 

750% 

6057 1 

I-Eulmml 
r-allyi l kohol 

Beruene 

Methyl chlomloml 
1.1.1.Tnchklloelhane 

I 

I 
I 

I 
I 

I 
I 

, 

I 
, 

I 

I 

) 

! 

I 

’ / 

I 

751% 

75207 Cakrum mbrde 

I,1825 
75218 Eth@me or& 

Amrlrole 
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APPENDIX A-SEOUENTIAL CAS REGISTRY 
NUMBER LIST OF CERCLA HAZARDOUS 
SUBSTANCES-Continued 

APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER ClST OF CERClA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 
SUBSTANCES-Contmued SUBSTANCES-Continued SUBSTANCES-Contmued 

CASRN / tiazardous Subslancr 

75252 Bromolorm 
) Methane lnbromc- 

15274 OrchlorobromOnlelhanC) 

(:ASRN 
I 

tlazardous SubstanCe 
4 

78591 lsophorone 

I5343 LlXhchloroethane 
Elhane. 1, I -dlchlor”- 
Elhykdenr d,ch,“r,de 

75354 , 1 ,,-D,chlw”erhy,ene 
, f Ihene, I, 1 dlchlor” 

“l”ykdarm ‘hlrml,! 

76875 , .2-Dvzhlwopropane 
Propylerie dwzhk,r,dc~ 

18666 2.3~&hloropropene (,s”mer, 
75365 Acelyl chkmde 

’ Elhanoyl chlortde 

I 
75445 , Carbony’ chkmde 

’ phosgene 

78933 I 2-Bulanone 
Methyl ethyl kelone 

78999 I.,-0rhloropropanr 

75503 Ir#me,hylamme 7Qw5 

75556 , 2 Methylazmdme 
I 1 2-Pr”pylenmlme 

75569 Propylene “side 

75605 / cxodykc acld 
Hydroxydtmelhyarsme “ltde 

7906 1 

79094 
75649 l.zw3utyla”me 

79107 
75694 Methane. Ir,chl”rC,l~~“- 

Tr~chloro~nolluoromelhane 
791% 

75718 DrhlWw.,,lluoromethane 
Melhane. d~ch,“rod~flu”r” 

7566’ 5 

b 
75671 

759% 

760, 

AcetO”+ Cylmhydrl” 
2 Me,hyllac,on,,r,le 
Pr”Wnenl,r~le. 2.hydroxy-2 me,hyl 

I 
Acetaldehyde. ,nch1”,“- 
Chloral 

79312 

79345 

2.2Gichloroprop~orw acld 79447 

Flhan‘? penlachloro 
Penlachloroethane 79469 

Heplachlor 
4.7.Melhen~lH-mden,l,4,5,6,7,0,6 heplachloro- 

3a,4,7,7a-lelratydro- 

1.3.Cyclopenladlerw , .2.3.4,5.5-he,achlo,o 
tlexeChlorOCy~l~“,ad,ene 

Dhelhyl sullste 
SullwC acnd. d,“e,hyl ester 

Plumbarm ,e,rae,hyl 
Telraelhyl lead 

40 CFR Ch. I (7-l-87 Edition) Environmental Protection Agency 0 302.4 

CASRN Hazardous Substance CASRh 

63322 

64662 

i 
64742 1 I I 

‘I 11 Acenaphthene 9194 (,.~‘.8~phenyl)-4.4’dlamme.3.3’dchloro. 
3.3’.Dtchlorobenzrdme 

1.2.Ben~en~&arb”xykc acld.dlelhy, esler 
Doethyl ph,ha,a,c 9281 ‘5 

/ 
1.2 Benzenedrarboxykc ac,d.d,butyl esler 
” Butyl phlhalale 
01b”lyl phlhalafe 
DI-n bu,yl phthalale 

937; PropwmC actid. 2.(2.4.5-lrThloropheMxy)- 
SllVWX 
2.4.5.TP aC,d 

fi500 i Dlque.1 9376 is 

BSOlf 

I35442 

Phenanlhrene 

2.4.5-l 
2.4.5-T ecui 
1.4.5 Trhzhlorophonoayacelr acd 

,.2~BenzerMsarboxylr aad anhydrlde 
Phlhakc anhydnde 

9379 18 2.4.5-T esfers 

94’1 

9451 

1 2.4-D Eslers 

Elhsne. 1.1.2~lrrhloro 
1.1.2.Tnchloioethane 

Tnchloroelhene 
Tnchlomelhylene 

ACnlle”!de 
2.Propenamlde 

Prop+ons actd 

Acrykc scd 
2.Pr”penc acid 

Ca,b”““chl”r+dr actd me,hy, esler 
Melhyl ch,“r”carbo”a,e 

Elhsne. ,.,.2,2.,e”aChl”r”- 
1.1.2.2.letrachloroefhane 

:afiamql chloode. dtmethyl- 
3~melhylcarbamoyl chloride 

?- N,tropr”parw 
‘ropane. 2.nttro. 

00159 Iph~.~lp~-O~me,hylbgnTylhydrDpBrorlde 
‘ydroperoxlde. I-melhyl 1 -pheny,e,hy,- 

80626 lelhyl melhacr+W 
PrOpem‘ PCd. 2melhyl melhyl esler 

61072 2 Benn~,lhl~“lln.3.“ne.1.1 dl”r,de. and s.el,s 
acchmn and se11S 

81812 (alphA.Acetonylben~ll.4 hydroxycoumarm and 
selts 

fWb,l” H 

62666 0, 

Pa 

snzene. pentachloronllro- 
mlachloron~trobenzene 

B548i 

86306 

twdc 

667-37 

66864 

Gulhmn 9459 I, , 

F1U”fel-W 

a,pha.NephthyllhDurea 
Th!“vrea. 1 naphthalenyl- 

67650 2.6.Chchknophenal 
Phenol. 2.6.drhlorw 

07663 1.3.Butadlene. 1,,.2,3.4.4 herachlorw 
Yerechlaotwladwne 

E 7665 

88062 

‘eenlachlorophenol 
‘herd penlachloro- 

Dherx,l. 2.4.6.lrrChlor0 
!.4.6-Tnchlorophenol 

66722 

88755 r J-NMphenOl 
!-Nd,Oph*Wd 

06657 I anoseb 
I Ymnol. 2.4.dmllro-6-f 1 methylpropy,) 

91087 

91203 

9,225 

91587 

N e$,,,halene 

a ‘Ul”Ok”* 

b Me-Chlo(“neph,halene 
2 Chloronaphlhelene 
N aphlh&ne. 2-chbto 

91598 2 Naphthylamme 
b! Me-Naph,hylamme 

91805 e,hapyrde”e 
,rdme. Z-1(2 (d~me,h~lam~no)e,h~,~-2 

I6 BenzerW, ,.Z-methylened~o~~4.propyl- 
OlhydroSelrole 

Berrzene. 1.2-me,nylened~o~y-4.allyl- 
Sah”l.9 

9475 7 2.4.D Acrd 
2.4.0. salIs end es,ers 
2.4.Dwzhl”r”pherhxyacebc ‘Ktd. salts and es,ers 

‘1 2.4.0 Esters 9479 

9490 

9547 

14 2.4.D Ealers 

6 Bewene. o-dlmelhyl- 
o-Xyl*n* 

9546 7 0CreS”ol 
o-Cresykc acid 

9550 1 Benzene, 1.2.d2hlor”- 
, .20chlorobenzerw 
o-Cichlorobanzene 

9553 4 o-Tolutdmrm 
2~Ammc-I -methyl bename 

95571 0 2-Chlorophed 
O-Chlorr,,,heml 
Phenol. 2-chtoro. 

9580 I - L 
1 

95943 

95954 

96126 

96457 

97632 

E 

I’ 

lenze”e. 1.2.4.5.lelrachloro- 
24.5.TeQechlorobenzene 

PhWol 2.4.5~lrlChl”r” 
2.4.5TrrchloroWmA 

,.2.~bromo-3-chloropropane 
Propane 1.2.dlbromo 3 Chlor” 

Elhylenelhtourea 
24md~olrdmelh,one 

Ethyl “ethacrytale 
2 Prr,P=mr acd, 2 melhyl ethyl ester 
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APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 

SUBSTANCES-Contmted SUBSTANCES-Contmued 

CASRN 

9801 I 

98071 

98096 

98821 

96R62 

98873 

98804 

98953 

99081 

99354 

99558 

99650 

99990 

loo016 

1ooo27 

100254 

IW414 

100425 

100447 

,004 I” 

lca754 

101144 

101553 

1”3”55 

I 

i ! 
I 
t 

I: 
E 
I 

up 
1 

CASRN Husrdous Subslmxe CASRFi I 

105464 sec.BUryl ace,a,e 

105675 2.4-L4mad1y(phend 
Phem(. 2.4 dmelhyl- 

10792 ‘6 

I0805 ,4 

lOElI ‘1 
106423 

10624 
106445 p-O*Sd 

p-Cresyhc acid 

I 

1 

I 

1 

I 

1 / 

I 

I 

I 

I 
I 

I 
I 

1 

, 

I 
I 

1 
, 

t 
f 

I 
2 

f 

,063, 

7 

6 

lOti Benzene. 1.4.dlch1010- 
I .4 L)lchkxotnmzene 
p-chchluobenzelle 

I OH36 3 

106476 Bemerumne. 4-chloro- 
pChbrMrubne 

10639 4 

lofi4!x p-TdwZma 
4 Armno- 1 melhyl benzene 

10646 3 
I 

106514 10860 1 I B,S(2-Chl‘Wc&,p4opyl) ether 
I %~ane, 2.2’aybs(2-chlor~ 

106696 1 Chhroro-2.3eponlpopane 
Epchhrohydw 
hwene. 2.(chlofomelhyl)- 

,om3: I I 

10890~ 
106934 

107028 4crdeln 
2-P,ope,Ml 

10.994‘ 

10895; I I 3eruene. hydroxy 
I ‘h+nd 

107051 

107062 

Wyi chknde 
lOtWO! i I knzenalhwl 

1 rhopl-moi 

lOW6t 

107106 

I 2 
I 

l’f 

107120 

109736 

109773 I L 
$ 

10,131 \crylomlrlle 
!.ProPmlenl,rlle 

109691 

109999 
107153 

F wan. lelrahydro 
I ‘elrshydroluran 

,011.% 1 
2 
MyI S,Cchol 
‘.Propen.l 0, 

llooo9 

10,197 ‘ropargyl akolw, 
‘.Propyn- l-0, 

107200 

107302 :hbtomelhyI melhyi elher 
Aelharw. chlmxnelh0~- 

110167 

110176 

110190 

110756 

107493 
1 kaelhy, pyrophosphale 

‘yrophosphorlc ac lnlraolhyl es,e, I10605 

Environmental Protodion Agency §3024 
APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 
SUBSTANCES-Continued SUBSTANCES-Continued 

F 
F 

k 

F 

IS 

2 
E 

E 
2 

Butyrlc acld 

VInyI rce1*,e 

Methyl mbulyl L;ekme 

4.Melhyl.2.penla”o”e 

AceW enhydrlde 

2.5-Furand1~we 
Msler snhydrlde 

Benzene m dnne,hyl 
m-Xylene 

mCrerol 
m-Qesyk acid 

Benrene. melhyl 
rhen0 

!-PKOhCl8 
‘yn&ne. 2-melhyl 

120561 

“GA” 
ulluran 

120632 
welt acid 

“mane acld 121142 

-Chlcwoelh,4 “,4 elher 
thene. 2 ChlwOethoxy- 

lhylene 9,ycol monwlhyl @he, 
E,ho.yefhanol 

CASRN 

111911 

1150% 

115291 

115322 

116063 

117606 

117617 

117640 

116741 

119904 

119937 

120127 

5-Norbwnenb-2.3.drmelhanol.1.4.5.6.7.7. 
herachlwo.cyclr Sulllle 

Kellhene 

Dchlone 

I .?~B*nZ*M‘lKatir~l~c aCld,lbl5(2-ethylher~l), 
ear 

BlS(Z-e,hylhelyl)phlhala,e 

lenzene. hexachloro- 
~erachlorobenzene 

l.l’Blphenyl).4.4 -d,Bm,“8.3.3’-d,melhyl 
1.3’Cmsfhylbenad 

‘.4-[)IChlOrophenol 
‘herwl, 2.4drchhxo. 

h-,zW,e. l-methyl-2.4.dm,,,, 
4 hnlrrofoluene 
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APPENDIX A-SEQUENTIAL GAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL GAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 

SUBSTANCES-Continued SUBSTANCES-Conhued SUBSTANCES-Continued SUBSTANCES-Continued 

12121 

12129 

12144 

12175 

122091 

12333 

12363 

124414 

124481 

126727 

127164 

127022 

129wa 

130154 

5 I 

? I 

I 

3 : 

I 

1 f 

I 1 
I 

! I! 

1 I 

I 1 
I 

I I 

C 

1 
1 

’ h 
2 

E 
1 

2 

P 

1 
1 

1 
C 

A 
P 

4 
P 

T 

CASRN 
--- 

13306: 2 

13432 7 

137261 B 

1406.5 5 

1417Ef 5 

14228 9 

14271. 2 

14264 7 

1 A333! 3 

14350 3 

14573: 1 

14862: I 

1515ol 3 

151% I 

152166 , 

156605 

1095.56 , 

191242 

193395 I 

205992 I 

2w440 I 
I 

207069 I 

208900 I 

218019 I 
( 

2255 14 I 

CASRN 

297972 0.0~helhyl 0-pyraz~nyf ptwsphwolh~oafe 
Phosphorofhtolc aad. 0.0.dtethyl. 0-pyrazlnyl 

*St*, 

CASAN 

4926Oe 

296CW Melhyf parafhmn 
0.0.Dw”efhyl 0-p-“tlrophenyl phosphorolhloale 

494031 

290022 PhCfide 49672( 
PhoSphwOd,lh,Oh acd 0.0 dwlhyl S 

(elhylfhto).melhyl estw 

296044 

50460! I 

300765 Naled 

301042 Aceltc acud. lead 5811 
Lead acefafc 

302012 Doamme 
Hydrazone 

303344 

305033 Bufancwc aad. 4 IbasIl chloroelhyllammof 
benzene- 5066 7f 

506961 
309002 AM”” 

1.2.3.4.10.10 Heaachloro-l.4,4a.S,0,8s 
hexahydro- 1.4 5.6.endo.exo- 
dimelhanonaphlhalene 

509141 

51015f 
311455 Lhefhyl-pmfrophsnyl phosphate 

Phosphoroc acd.dmfhyf.p mfrophonyf ester 

315184 

3‘9046 

319657 

319060 

329715 

Meracarbale 513496 

alpha WC 

baa BHC 

52829c 

53452 I 

dells BHC 
540738 

33054 1 

333415 

353504 

chzmon 

540665 

54 1093 

541537 

357573 BNWW 
Slrychnulm- !O-one. 2.3.dmelhoxy- 

541731 

460195 Wnoge” 

465736 
542621 

542756 

542767 

I 

, 

AUIZt”U”* 
Benzenamtne. 4.4’.carhommdoyfba (N.N 

dlmefhyf- 

Chlwnaphazme 
2.Naphfhyfamme N.N.b,s(2-chloroefh~l) 

4 Ammopyrldme 
4-Pyndmamme 

1~Melhylbuledwne 
1.3.Penfadwne 

Bromme cyamde 
Cyanqen brom,da 

Chkm-m cyanide 
Cyarogen chfortde 

Methane, ,e,ran~lm 
TelranMnnelhane 

Benreneacetlc aad. 4-chloro-alpha-(4. 
chlorophenylf-alpha-hydroxy-.elhyl este, 

Ethyl 4.4’.dlchforobBnIllale 

4.6-[)m1lro-o-cre4ol and s.alfs 
Phenof.2.4-dlnttro-6mefh~f., and salts 

I .2-Dmelhylhy&-anne 
Hydrame I .2-dmelhyl- 

uranyi Eicetate 

2.4.l)lfhtobwrel 
Thlamdodcarbonu dumlde 

Benzsne. 1.3.drhloro 
1.3 thchfwobe”Zene 
wChchkwobe”Ze”e 

3arum cymde 

‘rope”% 1.3.ckchlcfo. 
I .3-LItchk.roprwe”e 

1Chfaopropar*l”le 
‘rqx”e”tl”le. 3.chfom 

A-37 



9 802.4 40 CFR Ch. I (7-l-87 Edition) 

APPENDIX A-SEOUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 

SUBSTANCES-Continued SUBSTANCES-Contmued 

;ASHN 

675161 

626380 

628637 

684935 

RW422 

69628b 

757564 

759739 

764410 

765344 

924163 

930552 

Ace,am,de 2 ll”“r” 
Flu”,“acelam,de 

Ce,bam,de, N melhvl-N-n,,,ns” 
N Nrlrbso-N methylurea 

O,ch,“r”phe”yle,WW 
Phenyl d,chl”,“e,s,“e 

Hexaelhvl tetrephosphale 
Te,,eph”~pho,,~ aad. hexaeW ~18, 

Ca,bam,de. N ethyl-N nrtrob” 
N-N,,,“s” N-ethylurea 

Glvc,dvlaldebvde 
3 P,“penal. 2.3 epolv~ 

Cup”‘ lamale 

, .8”,a”am,ne. N-b”,“, N “lrr”S” 
N N,,rosod-n bulyldmrne 

N N,lr”s”pyrr”lldl”e 
P,rro,e. Wrahydr” N n~tt”S” 
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APPENDIX A-SEOUENTIAL CAS REGISTRY APPENDIX A-SEOUENTIAL CAS REGISTW 
NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 
SUBSTANCES-Conltnued SUBSTANCES-Contmued 

CASRN 

933755 

933788 

9599.98 

1024573 

1031010 

1066304 

lob6337 

1072351 

Hamrdous Subslewe 

2.3.6-lrrhl0f0phen0l 

2 3.5.Trrhlorophenol 

alpha Endosullan 

Heptachl”, epox,de 

Fndosullan wllale 

Chromic acetale 

I I I 1 ,111, 

Amm”num b,cartwx,al~ 

teed stea,eW 

A,““,““,,,,ll , al,l,,” ,111’ 

E,hanol. 2.2 bwoso,m,n”lb,s 
, N-N,,,o~(Y1,etha”o1~mlnf 

1116541, 

118557S 

I,94656 

1300716 

CASAN 

1320189 

1321126 

1327522 

1327533 

1330207 

- 

Hazardous Subslance 

2.4-o Esb3rs 

Arsenrc and 

Arrentc(III) “I& 
Arsonc l,lor,de 

Bmrone. d,methvl- 
XVlC”C 

1332076 Zrnc bo,a,e 

1332214 Asbes,os 

I :3:13R1 I Sodrum b~lltmrrdt’ 

13J5326 1 Lead wbace,s,e 

13362 I6 Ammomum hvd,“x,de 

PO~YCHLOHINAT~[) fitPtiFiw~s pca~j 
Aroclors 

2 Bulanone perowde 
Methyl ethyl k.e,“ne pc,“w”e 

Naphthemc ac,d 

1303282 Ar~nnrlVI omdr I34 1497 Ammomum b,l,““,,de 

1464535 

1563662 

1615801 

1310583 Polaswm hvd,“.,,,e 
, 

1110732 i Sodwm hvdronde 

(314325 Thallrc “rude 

/ Thalllumlllll or,de 

1746016 

1762954 

1863634 

l31.4691 ’ Vsnad,“m pen,“.,“‘! 
“anadru”,“, o.r*e 

I 3 14Hti3 Ph”sph”,“s pe”,asul,,d,: 
, Phospnorus s”l,,de 

Sulk,, ph”Sph,de 

2 2 f3owane 
I .2 3 4.O,epo.yb”lanc 

CZ3lb”l”lZ3” 

N N O,elhvlhvd,az!ne 
Hydrame. 1.2 d,elhvl 

2 3.7 8 Telrachl”r”d,bc”l” p-d,“r,“,TCOO) 

A”“““,“” lhrocyanale 

A”“““,“” be”~“alr’ 

1888717 He.achl”,“pW,X”C 
/ 1 Propme 1 1.2.3.3 3 hP”achl”ro 

1918009 / Dcamba 
I 

1926387 I 2.4 0 Eslers 

1920478 2.4 5 T e*le,S 

1928616 2.4 D Eslers 

1929733 2.4 D Esters 

2008460 2.4 5 Tamlnes 

7032657 1 Me,captw,,me,hur 
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APPENDIX A-SEOUEN~AL CAS REGISTRY APPENDIX A-SEOUENTIAL CAS REGISTRY 

NUMBER LIST OF C~RCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 

SUBSTANCES-Contifiued SUBSTANCES-Continued 

CASRN Haardws Subslance CASAN 

2312358 

2545597 

2763964 

Pr”fMQllC 

2.4.5-T ~s,ers 

5-(A~l~l)-3-lsoxa2olol 
3(2H)-Iso~anMone. 5-@mrnomclhvll- 

DlqUSl 

Chkxpyrllos 

Fetrr ammomvm “Male 

7005723 

7421934 

7428480 

7439921 Lead 

2764729 

2921882 

7439976 

7440020 

2944674 

2971302 2.4-D Esters 

3012655 Ammonrum crtrale. dtbasec 

7440224 

7440235 

3 164292 

3 165933 

Ammonrum lar-lrale 

Benrenamme. 4-chlo(O-2.mBlhyl..hydrochlorlde 
4.Chlao-o-IolutdeW. hydruchkaxlde 

3251236 

3288582 

cupnc rntrate 

O.O.Dwhyl S-methyl dathlophosphale 
Phosphorod~lhlOu: acd, U.0 dlelhyl S methylester 

7440280 

7440360 

7440382 

7440417 

3486359 zrnc carbonam 

3689245 

3815147 

~thropyrophosphorr acrd.letraethyl ester 
Telraelhyld~lhlopyrophosphate 

2.4.5.1 am,“** 

744c.$39 

7440473 

7440508 

7440666 

7446084 
4 170303 

4549400 
7446142 

7446186 

5344821 
7446277 

5893663 

5972736 

6009707 

2.Bulenal 
Crolonaldehyde 

Elhenemrne. N methyl N mlroso 
N-Ndrosomelhylvmylamlne 

1 lo-Chlw”pbenyWwuourea 
Thtourea. 12.chlorophenyl). 

Cupnc oxdate 

Ammonium oxalale 

Ammonwm oxalale 

2.4.5-l ammes 

2.4.5-l d”,“CS 

Carbomc acid dllhalkum (I) se,, 
lhalkum(l) carbonale 

7447394 

6369966 

6369977 

6533739 

Hazardous Substawe 
_ ~- -.-.-.- --.. - __-~ 

4.Chlorophenyl phenyl ether 

Endnn aldehyde 

Lead steerale 

Mercury 

Nvckel 

srtva 

sodwm 

Thelkum 

Antmony 

Arsentc 

eeryik”” 
Berylkum dust 

Cadmwm 

Chromwm 

Copper 

ZIK 

Selenium drorrdc 
selenium oxide 

Lead sulfate 

Sullurr end. I:,alkum(l, sell 
Thanl”m(l) SullaIe 

Lead phoephale 
Ph”sphorc BCd. *ad *an 

Cqnc chlorde 

Sclc~um dWlde 
SUIIW selenrde 

Environmental Protection Agency g302.4 

APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEOUENTIAL CAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 

SUBSTANCES-Continued SUBSTANCES-Conhnued 

CASRN Halsrd”uS Subslance 

7558794 

7601549 

163 1892 

So&m phosphate. dnbasnc 

S”d~u” phosphate ,nbasx 

SOdW” arSe”alR 

763190: S”d,“m b,s,,ll,tn 

763200( 

764525: 

7646851 

764 701C 

7647182 

7664381 

7664393 

7664417 

7664939 

76.31494 

7681529 

7697372 

7699458 

7705080 

7718549 

7719122 

7720707 

7722647 

7723140 

7733020 

Lead arserwe 

Zmc chkxade 

Hydrochiortc acrd 

Anhmony pBn,eChl”,,de 

PhnSphWlC acid 

Hydrollwlc acid 
Hydrogen fluwvde 

Ammonm 

Sull”“c acrd 

Sodrum lluorrde 

Sodwm hypochlonle 

Yitnc ac:ld 

Zmc bromide 

rerrrc chlonde 

“ckel chb”de 

‘hosphorus lrlch,“r,de 

~errws SuItate 

‘“11.51”” p-armanga”ale 

‘hosp~“S 

!r”c sultale 

CASRN 

7730945 

7756294 

7758942 

7758954 

7758981 

77730611 

7775113 

7770509 

7710543 

7779064 

7779006 

7782414 

7762492 

7782505 

7702630 

7702623 

7702067 

7703006 

7703064 

Hazardous Subslance 

Zhroms actd 

S”drum phosphale. tnbasrc 

Ferrous chlorde 

Lead chlorrde 

Cupru soIlale 

Ammawm sullcmate 

Sodnrm chromate 

Potasst~m b,chromale 

jelenrum 

:hlorme 

‘errous sullate 

sod,“” Sele”,te 

4ydl”gc” s”\we 
iydrosullurr acld 
jollur hydrrde 
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APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEQUENTIAL CAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 

SUBSTANCES-Contmed SUBSTANCES-Conlmued 

CASRN 

778x35! 

770346; 

7783491 

77KBot 

7 mEE.4 

776.341 

77044OS 

?70441C 

1784465 

7705644 

1786347 

77.36414 

7767475 

7767497 

7707555 

77ea989 

776QOwi 

7769062 

7709095 

1789426 

7709437 

776Q619 

7790945 

7791120 

7603512 

7.803556 

8001352 

I 
\ 

j: 

!( 

C 

j: 

F 

CASRN 

lW2270! 

1002567: 

lW2591! 

100261It 

10028225 

lW31591 

lW39324 

10043013 

lW45e93 

lW4594C 

lW49055 

1 w99740 

10101538 

10101630 

10101893 

10102c64 

10102166 

10102439 

10102440 

10102451 

IO102464 

10106642 

10124502 

10124566 

10140655 

101923w 

10196040 

10361894 

10360297 

10415155 

,042,4l34 

lO544726 

Environmental Protection Agency 5302.4 

APPENDIX A-SEQUENTIAL CAS REGISTRY APPENDIX A-SEOUENTIAL CAS REGISTRY 

NUMBER LIST OF CERCLA HAZARDOUS NUMBER LIST OF CERCLA HAZARDOUS 

SUBSTANCES-Continued SUBSTANCES-Continued 
-. . 
CASRN 

10566019 

11066625 

11097691 

11104282 

11115745 

11141165 

1 MO2036 

12039520 

12054467 

12125u16 

12125029 

12135761 

12672296 

12674112 

12771063 

13463393 

13560991 

13597994 

13746699 

13765190 

CASRN 
.~ 

13814965 

13626630 

13952646 

14017415 

14216752 

14258492 

14307356 

14307436 

14639975 

14639966 

14644612 

15699lflO 

15739697 

15950660 

16721605 

16752775 

16971719 

16919190 

16923958 

f6663664 

20616lM 

206306 13 

208597.38 

239505.35 
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APPENDIX A-SEQUENTIAL CAS REGISTRY 
NUMBER LIST OF CERCLA HAZARDOUS 
SUBSTANCES-Cantinued 

CASRN 

25 1 YYS 

25154556 

25155300 

25167622 

25168154 

25168267 

25321146 

2532122% 

253764% 

25550587 

26264062 

26626226 

26636197 

26952238 

27176670 

27323417 

27774136 

20300745 

30525894 

32534953 

33213659 

36476769 

3721 IO55 

39196164 

42504461 

5262625a 

52652592 

52740166 

53467111 

53469219 

40 CFR Ch. I (7-l-87 Edftlon) 

APPENDIX A-SEQUENTIAL CAS REGISTRY 
NUMBER LIST OF CERCLA HAZARDOUS 
SUBSTANCES-Continued 

CASRN Hwdou- 

55466674lFrnc~mmm~ 

5616ooo4 Ludd.nwa 

6?702072 2.4.5-l atrr 
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APPENDIX B. IU SLUG CONTROL PLAN REVIEW CHECKLIST FOR POTWs 

The IU Slug Control Plan should be evaluated using the following require- 

ments criteria and checking the appropriate column. A check in the “S” Column 

means the Plan satisfactorily meets the requirements; “U” means the Plan 

unsatisfactorily meets the requirements; “A” means that additional information 

is needed to determine if the requirement is being met; and “N/A” means the 

requirement is not applicable to the facility. The reviewer should use best 

engineering judgment in determining the adequateness of the Plan in meeting 

each requirement. Comments should be provided as appropriate. 

I. General Information 

Facility Name, Address, Contacts and 
Phone Numbers 

Type of Business, Operating Schedule, 
Number of Employees 

Daily Wastewater Discharge Flow Rates(s) I I I 

Applicable Categorical Standards I I I 

Previous Slugs I I I 

Security and Warning Signs I I I 

Comments : 

N/A 
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II. Facility Layout and Flow Diagrams 

General Layout of Facility Showing: 

Property Boundaries 

Entrance and Exit Routes 

Manufacturing Areas 

Hazardous Materials Process & Storage Areas 

Waste Handling, Storage and Treatment 
Facilities 

Loading and Unloading Areas 

Drainage Direction 

Floor Drains, Pipes, and Channels and 
Drainage Destinations 

Flow Diagram(s) Showing: 

Final Destinations of Flows 

Flow Rates 

Tanks and Capacities 

Treatment Systems 

Piping and Instrumentation 

Comments: 

B-2 



III. Hazardous Materials Data 

Hazardous Materials 

Location 

Maximum Volume 

Container Volume 

Type of Container 

Comments: 

U A 

1 
t 

N/A 

IV. Slug Prevention Equipment and Procedures 

Adequate Equipment in the Following Areas: 

Storage 

Loading/Unloading 

Process 

Treatment 

Other Areas: 

Comments: 

S A N/A 
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Adequate Procedures Including the Following: 

Inspections and Maintenance of 
Containers and Tanks 

Inspections and Maintenance of Slug 
Prevention and Response Equipment 

Inspections of Storage, Process, Loading 
and Unloading Areas 

Proper Labeling 

Other Procedures Needed: 

Comments: 

S U A N/A 

V. Emergency Response Equipment and Procedures 

Availability of the Following Equipment: 

Communication Equipment and Alarms 

Spill Containment and Control Equipment 
and Tools 

Spilled Haterial Storage Containers 

Protective Clothing 

Respirators I I I 

First hid Kits 1 I 1 

Decontamination Equipment I I I 

Ventilation Equipment 

N/A 
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Other Equipment Needed: 

S 0 A N/A 

Commen t s : 

Adequate Response Procedures Including the 
Following: 

Notification of Responsible Facility 
Personnel 

Procedures for Preventing Contact Between 
Incompatible Materials 

Procedures for Disposing or Treating 
Spilled Materials 

Other Procedures Needed: 

Comments: 
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S U A N/A 

VI. Slug Reporting and Control Plan Modification 

Procedures 

Slug Reporting Procedures 

Slug Plan Modification Procedures 

Comments: 

s u A N/A 

VII. Training Program 

Detailed Outline of Training Program 

Training Appropriate to Job Description 

Hazards of Chemicals Used at the Facility 

Emergency Response Training 

Comments: 

VIII. Certifications 

Facility Representative Certification 

Professional Engineer Certification 

s u A N/A 

Comments: 
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General Comments and Follow-up Actions Needed: 

IX. Approval Status Approved 
Not ADoroved . . 

Reviewed by: 
(POTW Reviewer) 

DTlrP: 
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APPENDIX C 

EXAMPLE FORMS TO DOCUMENT SLUGS 

SLUG NOTIFICATION LOG SHEET 
LOG OF CONTACT WITH OTHER AGENCIES 
LOG OF KEY EVENTS OF THE SLUG 
FINAL REPORT FORM 



General Comments and Follow-up Actions Needed: 

IX. Approval Status Approved 
Not Approved 

Reviewed by: 
(POTW Reviever) 

Date: 
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APPENDIX C 

EXAMPLE FORMS TO DOCUMENT SLUGS 

SLUG NOTIFICATION LOG SHEET 
LOG OF CONTACT WITH OTHER AGENCIES 
LOG OF KEY EVENTS OF THE SLUG 
FINAL REPORT FORM 



SLUG LOADING NOTIFICATION LOG SHEET 

SLUG LOADING INFORMATION 

Type of Slug 

Location/Facility 

Address 

Reported by Phone No. 

Comments 

DESCRIPTION OF SLUG LOADING 

Time/Date 

Discharged Material 

Discharged to 

Containment in place 

Current response efforts 

Comments 

Amount 

HAZARD EVALUATION 

Fire hazard Explosive Fumes 

Corrosive 

Personnel Safety Concerns: Explosure 

Structural Danger 

Comments 

INITIATION OF RESPONSE 

Report Received By 

Agencies Contacted Date/Time 
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LOG OF CONTACT WITH OTHER AGENCIES 

(Only some of these agencies may need to be notified in a particular 
incident; the Slug Response Coordinator’s best judgment should be used.) 

AGENCY 

Federal Agencies 

TELEPHONE 
NUMBER CONTACT DATE/TIME REMARKS 

Depart. of Transportation 
Hazardous Materials 

Nat. Bureau of 
Standards 

Oil and Haz. Mat. Tech. 
Asst. Data System 

O.S.H.A. 

Resource Conservation & 
Recovery (Haz. Waste) 

U.S. Coast Guard 

U.S. Energy Department 

National Institute 
Disease Control 

U.S. Nuclear Reg. Comm. 

State Agencies 

Health Department 

Solid & Haz. Waste 

Water Resources Dept. 

Local Agencies 

Fire Department 

Health Department 

Hospital 

Police Department 

Water Plant 
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AGENCY 

Chemical Companies 

Other 

American Petro. Inst. 

Railroad 

Red Cross 

TELEPHONE 
NUMBER CONTACT - DATE/TIME REMARKS 
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LOG OF KEY EVENTS OF THE SLUG 
(On site, in collection system, in community, and at POTS. 

Include the date, time, and action for each event.) 

Notification 

Response Efforts/Investigation 

Control Efforts 

Containment Treatment Efforts 

Disposal 

Remedial Actions 
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FINAL REPORT FORM 

SLUG LOADING IDENTIFICATION (Type of slug, volume, time, date, location) 

BRIEF DESCRIPTION OF SLUG (Flov schematic of slug if appropriate, explanation 
of cause of slug) 

EFFECT ON THE POTW (Documentation of pass through, interference, and damages 
to the POTU and any other problems resulting from the slug) 

IU SLUG CONTROL PLAN EVALUATION AND REMEDIAL ACTION (Summary of evaluation, 
resulting modifications, and compliance schedules) 
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ENFORCEMENT ACTION (Fines and penalties, litigation for damages) 

PRESENT STATUS (In compliance, cleanup effort, POTS operations, enforcement 
efforts) 

OTHER COMMENTS 
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APPENDIX D 

SAMPLE IU SLUG CONTROL PUNS 



WILL’S ICE CREAM PLANT 
30 Wonka Drive 

Funtown, CA 67890 

SLUG DISCHARGE PREVENTION AND CONTROL PLAN 

Emergency Contact: Cher E. Sherbet Work Phone: (101) 212-3243 
Title: Plant Manager Emergency Phone: (101) 212-7685 

Secondary Contact: Rocky Rhode Work Phone: (101) 212-4352 
Title: Spill Response Emergency Phone: (101) 212-9807 

Coordinator 

Type of Manufacturer: Ice Cream 
Operating Schedule: 8:00 a.m. to 11:30 p.m. 

Number of Employees: The plant has 21 employees total, including part-time 
staff. Shifts overlap all day. Some staff come in 
early to start up, and other people cover lunches and 
breaks. People also come in late in the day for 
cleanup activities and deliveries. 

Average daily discharge 
of wastewater: 7,800 gallons per week 

Description of previous 
slugs : Periodic discharges with high BOD and high or low pH. 

Security provisions: Tankers, trailers, and fences area are all locked at 
night. 

Description of 
wastewater sources: The majority of wastewater discharged to the sanitary 

sewer is generated from equipment washdown and 
cleanup operation. Other sources of wastewater 
include sanitary waste, cooling water, and boiler 
blowdown. 

A copy of this plan can be obtained from the Spill Response Coordinator. 

Table A shows an inventory of chemicals and materials that are used at 

the plant and can be spilled accidentally. 
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PLANT LAYOUT 
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TABBLP. A. CliENCAL AND MTERIAL INVENTORY 

Total 
Container 

Volume 

3,200 gal 

Kernarks 

tlatcrlal *‘all ,~aus;r 
slgtlllI,~dnt (slug) 
Ioecllll~ ot Cl ty 
bJaStew*Cer t re*tnwnt 
plant 

Average Stored 
Volume 

72,6(K) gal/week 

Special Provlslons’ Chemicals 

Ingredlentfi 

8. IlIlt ter Pat 
Nllk Sollds 
Uhey Solids 

Lorat 1 on 

‘rc”,~k “nloadln~ are* 
dur 1 r,K I rilrwf er to 
Llquld lugredlent 
Storage or Milk Vat 
storage 

DischarKr Path 

b. Through Product 
Mlxlng Koom drain If 
wall vat plplng falls 

Tanks are closed top 
under atmotiJ~herl8~ 
pressure 

6,900 gal/week b. Corn Syrup 
Liquid Sugar 

Truck unloading area 
during transfer to 
sweetener storage 

5,000 gal Tanks are closed top 
under atmospheric 
pressure 

Material can cause 
signiflvant (slug) 
loading of City 
wastewater treatment 
plant 

a. To tank truck catch 
basin if drain is not 
plugged 

b. Through Product 
Mixlog Room drain if 
process piping falls 

Product (Ice Cream) In various freezers 35-40,000 lbs 60,000 lbs Product 1s stacked None, unless product 
melts 

Cleansers3 

a. Granular 
Chlorshlne-0 
H.D.C.-3-K 
Power Spray-K 

b. Llquld 
H.K.S.-200-O 
Acldlre-O 
Water Stain Kenover 
Hl t’rosan 

Dry rlranser storage 
and dry storage 

Stored in granular 
form 

None when dry. Through 
Prod”‘-t Milting or 
Yreezlng and Parkaglng 
Koom drains after use 

Material l’ontalns no 
priority pollutants 600 lbs 

6OO lbs 
600 lbs 

400 lbs/ra 
400 lbs/ea 
400 lbs/ea 

Dry Storage Stored as llquld In 
original shlpplng 
containers 

Through Product Hlxlng 
Koom drain 

Material c.ontalns no 
prlorlty pal Iutants 55-60 gal 

15 gal 
30-40 gal 

10 gal 

1 gal/es 
30 gal/es 

N/A 
5 gal/e* 

I’bls section should be updated regularly on any of .-. 
the followlng that may be appropriate: (1) condltlon of the container, (2) materials of the <.orltalner, 

13) If it 1s approprlate material to store the spec.lfled chemlral, (4) any protective devices, (5) open or closed top, or (6) under pressure. 

Phlfi section should be updated regularly to Include comments concerning the toxl~.lty or hazards associated with the chemlval, 
weded to handle the material properly. 

and any special prc”aut eons 

1 = Oxlddnt, K = Keductarlt 
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SPILL PREVENTION EQUIPMENT INVENTORY 

The following spill prevention equipment is available in the event of an 

accidental spill: 

1. Noncombustible, inert, absorbent mops 
Location: Compressor room, boiler room, and liquid 

ingredient storage 
Handling Method: Insert into or encircle drain 

Encircle spill 
Disposal Method: Approved landfill 
Alternate Material: Kitty litter or sand 

2. Sewer plugs 
Location: 

Handling Method: 

Disposal Method: 
Alternate Method: 

3. Storage conditions 

4. Other equipment 

PREVENTATIVE MAINTENANCE 

Compressor room and product freezing and 
packaging room 
Manual (wear protective gloves), insert into 
drain 
Clean and reuse, if possible 
Cover drain with temporary plate (wood, plastic, 
or steel) 

There are no heated products or pressure storage 
tanks. All tanks are compatible with storage 
conditions. 

scoop, empty cleanser drums, and rags are 
available in dry storage 

All areas should be checked frequently for leaking valve steam, seals, 

and gaskets. Have leaks repaired as soon as possible. Before disconnecting 

any piping, make sure that all isolation valves are completely closed. 

Routinely check all instrumentation for proper operation. Any abnormal 

reading should be investigated. Extreme temperatures or pressures on closed 

tsic&ks can result in the automatic opening of their relief valves and the 

spilling of contents. 

Although most tankage has collision protection, Eork trucks and tank 

trucks should be driven with utmost caution. No material should be handled by 

a fort truck without a proper pallet. Follow all vehicular warning signs. 
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During raw materials or product mixture transfer, all piping and hoses 

should be checked to make sure they are properly connected. Connections that 
are misshapen or have worn gaskets are to be repaired or replaced, as are worn 

hoses or corroded piping. Hoses are to be kept out of traffic lanes, and all 

values are to be closed and hoses disconnected before tank trucks are moved. 

Inspections will be conducted weekly as part of a typical preventive 

maintenance program. Abnormalities will be recorded and duly noted to the 

Spill Response Coordinator. 

SLUG PREVENTION PROCEDURES 

The following are routine operation and maintenance procedures to 

minimize slugs. They are not substitutions or replacements for competent 

operation and maintenance of the plant. 

A spill may still occur despite the implementation of spill preventive 

measures. All spill response activities can be grouped into the following 

categories: 

0 Safety measures 

l Acquisition of assistance/notification 

l Spill containment/diversion/isolation. 

During spill response, the above-described activities must be carried out 

in the order shown. If adequate spill prevention and control measures have 

been taken, emergency spill control may not be necessary; therefore, although 

spill control is of great importance, safety and notification are to be 

addressed first. Spillage of ingredients or products which may not be toxic 

can cause a slug load at the treatment plant. 

To minimize the chance of a batch discharge of washwater resulting in a 

slug loading to the POTW, all wash operation batch discharges must be tested 

for pH and neutralized if necessary. In addition, the discharge must not 

exceed a 000 level of 250 mg/l. 
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Safety 

The safety of personnel and the community is of paramount importance at 

the time of any chemical spill. The threat to human health depends upon the 

nature, quantity, and location of the material spilled. Every spill or slug 

discharge is unique, and there is no substitute for sound, professional onsite 

assessments; but certain general safety considerations can be delineated. 

l Personnel should be evacuated from areas where flammable, explosive, 
reactive, or noxious/fuming chemicals have been spilled in large 
quantities (e.g., in areas that are not ventilated). 

l All heated or flame-producing apparatus in the vicinity of a flammable 
material spill should be immediately shut down and/or cooled. Exposed 
steam lines within such areas should be valved off. Obviously, 
personnel should not create any flame or spark within such an area. 

l Incompatible materials stored in the vicinity of a spill must be 
moved. Bagged cleaners,for example, must be moved from the scene of 
an acid cleanser spill. Reductant chemicals should similarly be moved 
from the scene of an oxidant spill. (Such measures should be taken 
only when the safety of industry personnel performing the tasks is 
assured. ) 

l Breathing apparatus should be immediately provided to all personnel in 
the vicinity of a fire near noxious or fuming chemicals. If no 
apparatus are available, do not attempt to go near the fire or 
extinguish it; the fire department is trained for such matters. 
Because such chemicals may also be corrosive oxidants, oxidation- 
resistant clothing will also be essential. 

l Spill response personnel should carefully veigh each spill response 
action in terms of safety. Incorrect response activities sometimes do 
more harm than good. For example, fans may not be a good choice of 
equipment for ventilating noxious fumes: if the fumes are flammable or 
explosive, the fan’s electrical motor could spark a fire or explosion. 
Caution is the watchword. 

Acquisition of Assistance 

The industry spill response coordinator should contact the wastewater 

treatment plant and fire department immediately upon ensuring the safety of 

industry personnel onsite. These local agencies can provide assistance in 

spill response and onsite cleanup coordination. In the case of a fire and/or 

explosion, the fire department will provide remedial action expertise. The 

industry may also be required to contact the County, State, or Federal agency 
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responsible for emergency response. A quick assessment of the severity of the 

spill will dictate the need to call the wastewater treatment plant or the fire 

department before other concerned agencies are officially notified. 

The fire department can be notified by calling dispatch at 911. 

The wastewater treatment plant can be notified by calling (101) 212-657k. 

Spill Containment/Diversion/Isolation 

The next highest priority in immediate spill response activities is spill 

isolation. Clearly, the first spill response step after safety considerations 

are met should be to stop the flow of material being spilled. This activity 

consists of shutting valves and/or stopping pumps from feeding chemicals to 

the vessel generating the spill. Generally, the size of a spill can be 

limited to a single tank volume or less if prompt action is taken. 

Containment diversion activities depend upon the nature of the material 

spilled. The following are intended as guidelines for handling ingredient 

product , and cleanser spills: 

Ingredient and Product: 

In the event of a spill, dam the spill area and plug the drain. scoop or 
pump the material into waste drums. Cover the containers and move them out of 
the spill area. Clean the area through normal cleanup procedures. Dispose of 

the material by landfilling it or making it available to local farmers. 

Cleansers : 

The following chemicals are used in our cleaning process. Follow these 

steps when handling an accidental spill. Each product’s Material Safety Data 

Sheet (MSDS) is appended to this plan. 

Chloroshine: Granular Powder (Wal-Chem). Use proper protective equip- 
ment. Keep combustibles away from the spill area. Carefully sweep up 
and shovel into dry containers without raising dust. Cover containers 
and move containers out of the spill area. Flush area with water, and 
follow with normal cleanup procedures. 
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H.D.C.-3: Granular Powder (Wal-Chem). Use proper protective equipment. 
Keep combustibles away from spill area. Carefully sweep up and shovel 
intb dry containers without raising dust. Cover containers and move 
containers out of the spill area. Flush area with water, neutralize with 
a diluted weak acid (such as Acidize), and follow with normal cleanup 
procedures. 

Power Spray: Granular Power (‘Jai-Chem). Use proper protective equip- 
ment. Keep combustibles away from spill area. Carefully sweep up and 
shovel into dry containers without raising dust. Cover containers and 
move containers out the of spill area. Flush area with water, and follow 
with normal cleanup procedures. 

M.S.R.-200: Liquid (Wal-Chem). Wear protective equipment including 
rubber boots. Stop leak if you can do so without risk. Dike or dam 
large spills. Soak up with sand or other noncombustible inert absorbent 
materials. Flush area with water and follow with normal cleanup pro- 
cedures. Keep combustibles away. Be careful, as spills are slippery. 

Acidize: Liquid (Wal-Chem). Wear protective equipment including rubber 
boots. Stop leak if YOU can do so without risk. Dike or dam large 
spills. Soak up with-sand or other noncombustible inert absorben; 
materials. Flush area with water and follow with normal cleanup pro- 
cedures. Keep combustibles away. Be careful, as spills are slippery. 

Microsan: Liquid (Janco United). Wear protective clothing including 
goggles, rubber boots, and rubber gloves. Before entering a confined 
space, monitor for oxygen and ventilate the atmosphere. If ventilation 
is not available, wear a self-contained breathing apparatus. Dike or dam 
large spills. Soak up spill with sand or other noncombustible inert 
absorbent materials. Flush area with water and follow with normal 
cleanup procedures. Keep combustibles away. Be careful, as spills are 
slippery. 

Slug Response, Follow-up Reporting, and Documentation Procedures 

The follow-up reporting and documentation procedures to be followed after 

a slug are described below. Two major questions must be addressed in this 

documentation: 

l What /caused the incident, or how can it be avoided in the future? 

l How effective were response and cleanup activities, and how can 
response procedures be improved? 

The facility will then follow-up with an internal investigation to 

ascertain what sequence of events lead to the incident. Two fat tors 

contribute to the occurrence of most slugs: 
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l Improper process operations 

l Insufficient inspection and maintenance programs. 

Poorly maintained process and storage equipment can also result in slugs. 

The following will be noted: 

l Tanks--condition of welds 

l Drums--extent of corrosion, deterioration 

l Pumps, valves--condition of seals, packing 

l Spill prevention equipment--availability, appropriateness, condition. 

The investigation will also report on the adequacy of our response 

procedures. The following items will be addressed: 

l Was the safety of industry personnel and the surrounding community 
protected throughout the incident? 

l Were personnel working close to the incident provided adequate access 
to breathing apparatus, protective clothing, and other safety devices? 

l Was the slug material confined quickly? 

l Was fire extinguishing equipment adequate and readily available? 

l Were appropriate wastewater treatment plant and fire department 
officials immediately notified of the incident? 

Upon completion of the above-described investigation, improved opera- 

tional, inspection, maintenance, and/or slug response procedural recommenda- 

tions will be made in the investigation report. The investigation report will 

then be made available to the wastewater treatment plant, fire department, and 

insurance firms (if applicable) to assist these agencies in their own 

investigations. 

SLUG PREVENTION TRAINING: 

This plan represents a working document for all plant employees. At the 

start of their employment, all new employees will receive training consistent 

with this plan. All current employees will be trained when this plan is 
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implemented. Each year, employees vi11 receive a brief refresher course. 

All employees will be made avare of changes to this plan as they are 

implemented. 

The information employees receive must include: 

A. The requirements of OSHA Laws 

B. Any operations in their vork area vhere hazardous chemicals are 
present 

C. The location of the Slug Control Plan and list of hazardous chemicals 
and material safety data sheets. 

Training must include: 

A. Methods and observation that may be used to detect the presence or 
release of a hazardous chemical. The employees should be informed of 
the visual appearance or smell of the chemicals so they vi11 knov 
when they are being released into the atmosphere. They should also 
understand all monitoring surveillance and alarm procedures. 

B. The physical and health hazards of the chemicals in the work area. 

C. The measures employees can take to protect themselves including: 

1. Specific procedures implemented to protect employees from 
exposure to harmful materials 

2. Emergency response procedures 

3. Personal protective equipment, etc. 

4. Processes used to protect employees. 

BASED ON MY INQUIRY OF THE PERSON OR PERSONS DIRECTLY RESPONSIBLE FOR 
MANAGING COMPLIANCE WITH THE SLUG CONTROL MEASURES IN THE SLUG CONTROL PLAN, I 
CERTIFY THAT, TO THE BEST OF MY KNOWLEDGE AND BELIEF, THIS FACILITY IS 
IMPLEMENTING THE SLUG CONTROL PLAN SUBMITTED TO THE [POTV]. 

NAME/TITLE OF AUTHORIZED REPRESENTATIVE 
OF THE IU RESPONSIBLE FOR THE SLUG CONTROL PLAN 

DATE 

D-10 



I CERTIFY THAT THE SLUG PREVENTION AND CONTROL EQUIPMENT INSTALLED BY THE 
INDUSTRY WILL PROVIDE ADEQUATE PROTECTION FROM SLUG LOADING WHEN USED AND 
MAINTAINED PROPERLY. 

NAME DATE 
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ABC CIRCUITS 
10 Circuit Drive 

Circuit Town, IN 12345 

SLUG CONTROL PLAN 

The purpose of this plan is to provide detailed instructions for slug 

prevention and control. 

A complete copy of this plan is maintained at the following locations: 

1. Materials Department 

2. Secur i ty Desk 

3. Safety Office. 

This plan vi11 be updated whenever the situation dictates, and all 

departments and locations will receive updated copies. 

Emergency Contact: Chip Smith Work Phone: (111) 222-3333 
Title: Plant Manager Emergency Phone: (111) 123-4321 

Secondary Contact: Susan Jones Work Phone: (111) 222-3333 
Title: Safety Supervisor Emergency Phone: (111) 234-5432 

FACILITY DESCRIPTION 

ABC Circuits is a printed circuit board manufacturer. The facility 
operates tvo shifts per day, Monday through Friday, from 7:00 a.m. to 

3:00 p.m. and 3:00 p.m. to 11:OO p.m. There are 75 people employed on the 

first shift and 19 during the second. Approximately 300 finished boards are 

manufactured per day. 

Sources of vastewater from the printed circuit board manufacturing 

operation includes rinse water, spent process baths, and spent cleaning 

solutions. Hazardous materials are stored until removed to a licensed 

disposal site vith the specified go-day period. Wastewater is neutralized 

with sodium hydroxide and is batch discharged to the city sewer system at a pH 

range of 6-9. 
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TABLE A. CYEtllCAL AliD t4ATERlAL INYmrnRY 

I.ot~al Ion I” Plant Naxlmum Value C”ntal”er Type Container Volume Remarks 

Plat lng Room z,uoo gallons Tank 2,000 gdllons Spli t frotn failure of .cbppzr 
plating tank or I ll1er pump systrm. 

Coyprr Plat 1°K 8dtC.h 
- Cr,ppvr Sulfate 
- Sulluri,. At.id 

Ele,.t rolcss Copper Solut Ion Storage Area 

- Copper Salts Plating Room 
- FormaldrhydP 
- flvr ha”” I 

350 ga I Ions 
I50 gallons 

Drum 

Tank 

55 gallons Spl I IaRe frwn storage drumb. 
I50 gal Ions plat Ing tank, or add 1 t I w pump. 

Storage Area 

Plating Room 

600 gallons 

I50 gallons 
Drum 
Tank 

55 RdllO”S 

150 gallons 

Spi I IaRe f ram storage drums; 
failure of et..her feedllne; failure 
of et,.h~=r ,~onralnmenc feed 

Stotage Area 

Plating Room 
I,UOU RiBI IO”6 

500 ga 110”s 

Tank 
T.ir1k 

Phntn Dept . Screen Uash 
- Toluenr 
- Al.etone 

Tank 
Drllm 

300 ga I Ions 

55 gallons 

Sullurlr Acid Plat tng Room 

Plating Room 

I ,WD ga I Ions Tank 55 Rallons Spl I Inge from storage drums 

500 gal Ions DrRreasinR Unlr 

Tank 
50 Rallons 

bOU gal Ions 
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REPORTABLE MATERIAL DATA 

Table A is a list of chemicals present in large quantities. It includes 

all substances that are listed, or have components that are listed, as 

hazardous materials and are present in quantities greater than 55 gallons or 

the Reportable Quantity (RQ) of the hazardous material. 

SLUG PREVENTION 

All drums are to be marked with a hazardous waste label and must be 

sealed at all times when not being filled or dispensed from. Drums put up in 
the dispensing rack are to be fitted with approved faucets and pressure relief 

devices. Drip cans are to be kept under facets at all times. 

Plating tanks must be visually inspected by the shift supervisor at the 

beginning and end of each shift for any signs of leakage or potential prob- 

lems. An inspection log will be maintained by the safety officer. 

All batch operation discharges must be tested for pH and neutralized if 

appropriate. Continuous pH monitoring must be conducted during discharge. 

SPILL CONTAINMENT 

The first concern is to stop the source of the spill and provide ventila- 

tion to the area. Leaking containers must have their contents reconfined by 

transferring the chemical or confining the container. The spilled material 

must be kept from reaching a floor drain or from soaking into the ground. 

Inert absorbent material, rags, paper towels, and such can all be used to sop 

up such a spill cr dike it away from a sewer or open ground. Do not use iron 

or any item that could spark a flammable material while cleaning up. Wear a 

respirator for cleaning spills of over l/2 gallon. If a solvent odor is 

strong, clear the area o/f all but the cleanup crew, who must wear respirators. 

Neoprene gloves and boots will have to be used by the cleanup crew unless more 

inert material is available. Contaminated earth must be dug up and drummed 

for disposal. For a spill of a few gallons, the best procedure is to isolate 

the spill and soak it up with inert media, taking all safety precautions and 

disposing in a flammable waste can. Larger spills will require a separate 
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disposal drum and a more extensive cleanup. If a spill results in the 

material reaching the sewer system, stop the municipal drain and halt any more 

solvent from reaching the sever, and notify the appropriate authori ties. 

EMERGENCY RESPONSE EQUIPMENT INVENTORY 

1. 8 SCBA emergency air packs (Lab) 

2. 21 fire extinguishers (located throughout the facility) 

3. 20 gallons of acid neutralizer (Waste Treatment Room) 

4. 8 sets of protective clothing (Lab) 

5. 50 lbs absorbent material (Waste Treatment Room) 

6. Portable eye showers 

7. Fire alarms. 

EMERGENCY RESPONSE PROCEDURES 

Any employee discovering the release of any toxic or potentially haz- 

ardous material that is not readily controlled must activate the emergency 

alarm and notify an emergency coordinator. The name and phone number of the 
emergency coordinator is posted throughout the facility. 

In the event of any release of potentially toxic or hazardous materials 

necessitating evacuation, the emergency coordinator vi11 assess the situation 
and notify all appropriate agencies. 

Control and containment of any spill of hazardous materials will be 

accomplished through the use of materials and procedures readily available 

throughout the facility and manufactured specifically for the materials 

involved. 

It is not anticipated that outside contractors will be utilized, however, 

the companies listed below have available the necessary equipment and manpower 

for cleanup of a spill: 

1. Spill Avay Phone : (111) 777-8888 

2. Cleanland, Inc. Phone : (111) 777-9999 
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SLUG REPORTING PROCEDURES 

After any reportable incident, a member of the emergency coordinators 

group will notify the EPA Regional Administrator and any appropriate State and 

local agencies that all appropriate follow-up actions have been implemented 

per the facilities’ Slug Control plan. This and all other needed reports will 

be processed within five days of the incident. 

TRAINING 

All personnel involved in manufacturing and cleanup activities will 

receive instruction in the proper handling and disposal of chemicais and 

cleanup materials in order to keep regulated materials out of industrial 

wastewater. New employees will be trained in these procedures immediately. 

All personnel working in these activities must be familiar with this plan and 

must follow the procedure established to eliminate regulated materials from 

entering the was tewater sys tern. 

Training consists of classroom instruction which reviews the following: 

1. The chemicals known to be used at the plant and the areas in which 
they are used 

2. The location of lift stations and drains with emphasis upon the 
location of pretreatment system systems for each area in the plant 

3. The Slug Control Plan and the proper procedures for handling and 
disposing of hazardous materials. 

CERTIFICATION 

BASED ON MY INQUIRY OF THE PERSON OR PERSONS DIRECTLY RESPONSIBLE FOR 
MANAGING COMPLIANCE WITH THE SLUG CONTROL MEASURES IN THE SLUG CONTROL PLAN, I 
CERTIFY THAT, TO THE BEST OF MY KNOWLEDGE AND BELIEF, THIS FACILITY IS 
IMPLEMENTING THE SLUG CONTROL PLAN SUBMITTED TO THE (POTW]. 

NAME/TITLE OF AUTHORIZED REPRESENTATIVE 
OF THE IU RESPONSIBLE FOR THE SLUG CONTROL PLAN 

DATE 
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I CERTIFY THAT THE SLUG PREVENTION AND CONTROL EQUIPMENT INSTALLED BY THE 
INDUSTRY WILL PROVIDE ADEQUATE PROTECTION FROM SLUG LOADING WHEN USED AND 
MAINTAINED PROPERLY. 

NAME DATE 
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APPENDIX E. BIBLIOGRAPHY OF REFERENCE MATERIALS 

Analytical Quality Control in Water and Wastewater Laboratories (P8213884).* 

Annual Book of Standards, Part 31 (Water and Atmospheric Analysis) 1975, 
American Society for Testing and Materials. 

Guidance Manual on the Development and Implementation of Local Discharge 
Limitations Under the Pretreatment Program, Office of Water Enforcement 
and Permits, U.S. Environmental Protection Agency. December 1987. 

Effects of Hazardous Material Spills on Biological Treatment Processes, U.S. 
EPA, 600/2-77-239. December 1987 

Guidance Manual for POTW Pretreatment Program Development, Office of Water 
Enforcement and Permits, U.S. Environmental Protection Agency. October 
1983. 

Guidance Manual for Preventing Interference at POTWs, Office of Water 
Enforcement and Permits, U.S. Environmental Protection Agency. September 
1987. 

Guidance Manual for Implementing Total Toxic Organics (TTO) Pretreatment 
Standards. Office of Water Enforcement and Permits, Washington, DC. 
U.S. Environmental Protection Agency. September 1985(a). 

Guidelines for the Development and Implementation of Preparedness, Prevention 
and Contingency (PPC) Plans. Pennsylvania Department of Environmental 
Resources (PADER). 1983. 

Handbook of Chemistry and Physics, CRC Press, Inc. Cleveland, OH, most recent 
edition. 

Handbook of Toxic and Hazardous Chemicals and Carcinogens, 2nd ed., 1985, 
Marshall Sihis. 

Hazardous Chemicals, Spill Cleanup, ed. by J.S. Robinson, 1979. 

Hazardous Chemical Data Book, ed. by G. Weiss, 1980. 

Hazardous Materials and Natural Disaster, Emergencies, Incident Action 
Guidebook, Ernest J. Terrien, Technomic Publishing Co., 1984. 

Hazardous Material Spills and Responses for Municipalities, U.S. EPA, 
600-2-80-108. 

Hazardous Wastes Handbook, 5th Edition, Ridgway M. Hall, et. al., Government 
Institutes, Inc., October 1984. 

Industrial User Permitting Guidance Manual, Office of Water Enforcement and 
Permits, U.S. Environmental Protection Agency. Early 1989 (expected). 
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NPDES Best Management Practices Guidance Document. U.S. Environmental 
Protection Agency, Office of Research and Development, Hydroscience, Inc. 
1979. EPA-600/9-79-045, Washington, DC. 

Lange’s Handbook of Chemistry. Lange, Norbert Adolph. McGraw-Hill Book Co., 
New York, most recent edition. 

Oil and Hazardous Substances Response Manual, U.S. EPA Region X Emergency 
Response Team. 

Pretreatment Compliance Monitoring and Enforcement Guidance. Office of Water 
Enforcement and Permits, Washington, DC. U.S. Environmental Protection 
Agency. September 1986. 

NPDES Compliance Inspection Manual. Office of Water 
Washington, DC. (NTIS Order No. PB81-153215). 
Protection Agency, June 1984. 

Enforcement and Permits, 
U.S. Environmental, 

Methods for Chemical Analysis of Water and Wastes. U.S. Environmental 
Protection Agency. Office of Research and Development, 1979, 
EPA-600-4-79-020: Washington, DC. (NTIS Order No. PB-297686, 
PD-259973). 

Pretreatment Compliance Monitoring and Enforcement Guidance, Office of Water 
Enforcement and Permits, Washington, DC, U.S. Environmental Protection 
Agency. September 1986. 

PRELIM Users Guide: Documentation for the EPA Computer Program/Model for 
Developing Local Limits for Industrial Pretreatment Programs at Publicly 
Owned Treatment Works, Version 3.0, Office of Water Enforcement and 
Permits, U.S. Environmental Protection Agency; January 1987. 

RCRA Information on Hazardous Wastes for Publicly Owned Treatment Works. 
Office of Water Enforcement and Permits, Washington, DC. U.S. 
Environmental Protection Agency. September 1985. 

Region X Guidance Manual for the Development of an Accidental Spill Prevention 
Program. U.S. EPA. 1986. 

Report to Congress on the Discharge of Hazardous Wastes to Publicly Owned 
Treatment Works (The Domestic Sewage Study). Office of Water Regulations 
and Standards, Washington, DC. U.S. Environmental Protection Agency. 
December 1985. 

Standard Methods for the Examination of Water and Wastewater, American Public 
Health Association (APHA), American Water Works Association (AWWA), and 
Water Pollution Control Federation (WPCF). 16th Ed., 1985. 

Toxicity Reduction Evaluation Protocol for Municipal Wastewater Treatment 
Plants, Office of Water Enforcement and Permits, Office of Research and 
Development, U.S. Environmental Protection Agency. 1988. 

*These publications are available from National Technical Information 
Services, 5285 Port Royal Road, Springfield, VA 22161, (703) 487-4600. 
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