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I.INTRODUCTION TO THE SECTOR NOTEBOOK PROJECT

I.A. Summary of the Sector Notebook Project

Environmental policies based upon comprehensive analysis of air, water
and land pollution (such as economic sector, and community-based
approaches) are becoming an important supplement to traditional single-
media approaches to environmental protection. Environmental regulatory
agencies are beginning to embrace comprehensive, multi-statute solutions
to facility permitting, compliance assurance, education/outreach, research,
and regulatory development issues. The central concepts driving the new
policy direction are that pollutant releases to each environmental medium
(air, water and land) affect each other, and that environmental strategies
must actively identify and address these inter-relationships by designing
policiesfor the "whole" facility. Oneway to achieve awhole facility focus
is to design environmental policies for similar industrial facilities. By
doing so, environmental concerns that are common to the manufacturing
of similar products can be addressed in a comprehensive manner. The
desire to move forward with this “sector-based” approach within the EPA
Office of Compliance led to the creation of this document.

The Sector Notebook Project was initiated by the Office of Compliance to
provide its staff and managers with summary information for eighteen
specific industrial sectors. As other EPA offices, states, the regulated
community, and the public became interested in this project, the Office of
Compliance expanded the scope of the original project. The ability to
design comprehensive, common sense environmental protection measures
for specific industries is dependent on knowledge of several inter-related
topics. For the purposes of this project, the key elements chosen for
inclusion are: general industry information (economic and geographic); a
description of industria processes; pollution outputs; pollution prevention
opportunities; Federal statutory and regulatory framework; compliance
history; and a description of partnerships that have been formed between
regulatory agencies, the regulated community and the public.

For any given industry, each topic listed above could alone be the subject
of a lengthy volume. However, in order to produce a manageabl e
document, this project focuses on providing summary information for each
topic. Thisformat provides the reader with a synopsis of each issue, and
references where more in-depth information is desired. Text within each
profile was researched from a variety of sources, and was usually
condensed from more detailed sources pertaining to specific topics. This
approach allows for a wide coverage of activities that can be further
explored based upon the references listed at the end of this profile. Asa
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check on the information included, each notebook went through an
externa document review process. The Office of Compliance appreciates
the efforts of all those that participated in this process and enabled usto
develop more complete, accurate and up-to-date summaries. Many of
those who reviewed this notebook are listed as contacts in Section 1 X and
may be sources of additional information. The individuals and groups on
thislist do not necessarily concur with all statements within this notebook.

|.B. Additional I nformation

Providing Comments

The Office of Compliance plans to periodically review and update
notebooks and will make these updates available both in hard copy and
electronically. If you have any comments on the existing notebook, or if
you would like to provide additional information, please send a hard copy
and computer disk to the EPA Office of Compliance, Sector Noteboo k
Project, 401 M St., SW (2223-A), Washington, DC 20460. Comments can
also be uploaded to the Enviro$en$e Bulletin Board or the Enviro$en$ e
World Wide Web for general access to all users of the system. Follow
instructions in Appendix A for accessing these data systems. Once you
have logged in, procedures for uploading text are available from the on-
line Enviro$en$e Help System.

Adapting Notebooksto Particular Needs

The scope of the existing notebooks reflect an approximation of the
relative national occurrence of facility types that occur within each sector.
In many instances, industries within specific geographic regions or states
may have unique characteristics that are not fully captured in these
profiles. For this reason, the Office of Compliance encourages state and
local environmental agencies and other groups to supplement or re-
package the information included in this notebook to include more specific
industrial and regulatory information that may be available. Additionally,
interested states may want to supplement the "Summary of Applicabl e
Federal Statutes and Regulations’ section with state and local
requirements. Compliance or technical assistance providers may also want
to develop the "Pollution Prevention" section in more detail. Please
contact the appropriate specialist listed on the opening page of this
notebook if your office is interested in assisting us in the further
development of the information or policies addressed within this volume.
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If you are interested in assisting in the development of new notebooks for
sectors not covered in the original eighteen, please contact the Office of
Compliance at 202-564-2395.
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[I. INTRODUCTION TO THE TRANSPORTATION EQUIPMENT CLEANING

INDUSTRY

This section provides background information on the size, geographi c
distribution, employment, production, sales, and economic condition of the
transportation equipment cleaning industry. The type of facilities described
within most of the notebooks are also described in terms of their Standard
Industrial Classification (SIC) codes. The transportation equipment
cleaning sector, however, is not classified under the SIC system and
therefore, does not have a designated SIC code number.

The Office of Water (OW) currently has the most extensive amount of data
on tank interior cleaning. OW has done over 35 site visits and has
performed wastewater sampling at 18 TEC facilities. The site visit reports
are available and sampling data are available for al but four facilities. OW
has also administered a screener questionnaire (3,240 potential TEC
facilities) and a detailed questionnaire to the industry. The detailed
guestionnaire was mailed in April 1995 to 275 facilities. At the time that
this document went to print, results were being received and entered into
a database for analysis by EPA. Information is being collected on the
following: TEC operations, cargos cleaned out of the tanks and containers,
cleaning solutions used, types and sizes of tanks and containers cleaned,
wastewater treatment technologies employed by the facility, wastewater
sampling data, pollution prevention activities, water conservation
activities, air emissions data and air emissions controls, solid waste and
heel s generation and disposal, and revenues, assets, liabilities, operating
and maintenance costs, and employees. All of the data from these two
guestionnaires will be used to develop survey weights from which to
determine the total population characteristics for tank cleaning facilitiesin
the U.S.

I1.A. Introduction, Background, and Scope of the Notebook

Because there are no SIC codes that apply only to transportation
equipment cleaning, the use of SIC codes to identify the characteristics of
these facilities is not possible. A large number of industries with many
different SIC codes carry out transportation equipment cleaning activities.
For example, transportation equipment cleaning facilities can be located
within the petroleum refining industry (SIC 2911) and the marine cargo
handling sector of the transportation industry (SIC 4491). Although
facilities within both industries clean transportation equipment, the
petroleum refining industry predominantly refines crude oil to petroleum
products and the marine cargo handling industry by SIC code
predominantly loads and unloads cargo from ships and barges.
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Furthermore, trade associations are also unable to adequately characterize
the industry. Facilities providing transportation equipment cleaning
services usually provide numerous other services all of which are of
concern to the trade associations, and those associations that represent
transportation equipment cleaners do not exclusively represent these
facilities.

I1.B. Characterization of the Transportation Equipment Cleaning Industry

[1.B.1. Product Char acterization

The transportation industry moves people and materials between
predetermined points using four principal transportation modes:. truck,
train, vessdl, and airplane. Almost all materials and goodsin the U.S. are
distributed by one of these four modes. Pipelines for crude oil and refined
petroleum products are one significant exception. Delivery to pipelines
and local distribution from pipelines, however, is by truck, train or vessel.

The majority of domestic cargo is bulk freight transported in tank trucks,

rail tank cars, and ocean/seatankers. Itis estimated that over 700 different
commodities are transported in this manner throughout the U.S., including:

petroleum products, coal, organic chemicals, inorganic chemicals,
compressed gases, fertilizers, pesticides, food products, paints, inks, glues,

and soaps. The transportation equipment cleaning industry (TECI) is a
service industry for the cleaning of the interiors of trucks, rail cars, and
barges, intermodal tank containers, and intermediate tank containers, and

the exterior of aircraft. Animportant segment of thisindustry, in terms of

wastes generated, dealswith the cleaning of tank interiors. In the past, the
deicing of aircraft and runways has also been regarded by EPA as part of

the transportation equipment cleaning industry. It isimportant to note that
theindustry asit is described above, and throughout this notebook, is not

meant to reflect the industry asit is defined in a transportation equipment

cleaning rule being developed by the Office of Water.

Most truck, barge and ship tanks are in dedicated service (i.e., carries one
commaodity only), however, a significant number are non-dedicated and
must be cleaned after every trip to prevent contami nation of materials from
one cargo to the next. A recent incident underscoring the importance of
proper tank cleaning resulted in over 400 cases of salmonella poisoning.
Tank trucks carrying raw eggs were not adequately cleaned before carrying
ice cream mix which was subsequently made into ice cream without
additional pasteurization. Truck, barge and ship tanks also must be
cleaned prior to inspections and repairs. Almost all rail tank carsarein
dedicated service and, therefore, are only cleaned prior to inspection,
repairs and refurbishing. Rail car refurbishing operations, in part, involve
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the disassembly and cleaning of parts using a number of different cleaning
methods prior to reassembly. Aircraft exteriors are cleaned for avariety
of reasons including: aesthetics; as part of a routine inspection and
maintenance program; and to facilitate repairs. Aircraft deicing is
conducted to remove ice from aircraft wings and other areas that may
adversely affect the operation of the aircraft.

intermodal tank containers and intermediate bulk containers (IBCs) or
“totes’ are transportable containers that can be transferred between trucks,
barges, ships and rail cars. They are used to transport liquid, solid or
gaseous materials. Intermodal tank containers typically hold between
6,000 - 9,000 gallons and are considerably larger than IBCs which are
typically between 500 and 800 gallons.

Between 1973 and 1974 a study was conducted by EPA's Industrial
Environmental Research Laboratory assessing the environmental impact
of air emissions and water pollutants from cleaning rail tank cars, tank
trucks, and drums. Thisinitial study found air emissions and wastewater
discharges from these operations to be relatively low. Therefore, no
regulations were proposed for tank and drum cleaning facilities at that
time. A preliminary study conducted in 1985 by EPA's Office of Water
examined the wastewater generated by the transportation equipment
cleaning industry (which did not include aircraft deicing) to determine
whether regulations should be developed for the industry pursuant to the
Clean Water Act. As a result of the study, EPA decided to develop
effluent guidelines (wastewater regulations) for the TECI. As part of the
consent decree with NRDC in January 1992, EPA is under a court-ordered
deadline, however, to propose and promulgate effluent guidelines for the
industry's wastewater (including aircraft deicing) by the end of 1996 and
1998, respectively. The Office of Water is currently collecting more
extensive and up-to-date industry data, through mandatory surveys (CWA
8308), site visits to facilities, and sampling, which will be used as a basis
for developing the effluent limitations guidelines. Effluent limitation
guidelines for aircraft cleaning and deicing will be developed separately,
after additional studies specific to aircraft deicing can be conducted.

For the development of the TECI ef fluent guidelines, in 1993, EPA Office
of Water administered about 3,240 screener questionnaires to potential
tank interior cleaning facilities. The results of this screener questionnaire
and the development of the survey weights will be used to estimate the
number and types of facilities in the scope of the industry. From the
screener questionnaire, approximately 740 TECI facilities were identified.
Some preliminary results, before the development of the survey weights,
are presented below. It isimportant to note that this data may change
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significantly depending on the survey weights used. In addition to the
screener questionnaire, EPA has sent out approximately 300 detailed
guestionnaires to obtain information relating to transportation equipment
cleaning activities, wastewater treatment technology efficiencies,
wastewater treatment technology costs, and various financi a and economic
data.

Based on the 1993 screener questionnaire, EPA estimates that about 2,729
facilities providing tank interior cleaning services will be affected by the
wastewater effluent guidelines. Transportation equipment cleaning
facilities are often part of much larger manufacturing, maintenance, depot,
or terminal facilities. For this reason economic and pollutant release data
specific to transportation equipment cleaning operations is not readil y
available.

I1.B.2. Industry Size and Geographic Distribution

Based on the results of 3,240 EPA screener guestionnaires sent out to
potentia transportation tank interior cleaning facilities, initial estimates of
the total number of facilities actually conducting tank interior cleaning
activitiesis approximately 2,729 (before scal e-up analysis based on survey
weights) (Exhibit 1). The number of aircraft exterior cleaning and/or
deicing facilities has not yet been determined. Aircraft cleaning and
deicing facilities are expected to approximate the number of commercial
airports in the U.S. because aimost all airports conduct cleaning and/or
deicing activities.

Exhibit 1: Number and Size of Facilitieswith Tank Cleaning
Services

Type of Tank Number of Facilities
Truck, Land* 1,841
Rail, Intermodal Tank Carrier, 809
Intermediate Bulk Container
Barge 49
L and-Water? 16
Tanker, Water® 14
Combination Facilities 162

_Total 2801 |
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Source: Based on U.S. EPA Office of Water, Engineering Analysis Division, screener
questionnaire data before scale-up, 1994.

! Land facilities are those that clean any combination of the following equipment: tank trucks, rail
tank cars, intermediate bulk containers, intermodal tank containers.

2 Land-water facilities are those that clean a combination of the following types of equipment
with no one type of equipment predominating: tank trucks, rail tank cars, intermediate bulk
containers, intermodal tank carriers, tank barges, and ocean seatankers.

3 Water facilities are those that perform cleaning of both tank barges and ocean/sea tankers with
neither type of equipment predominating.
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The characteristics of transportation equipment cleaning facilities differ
significantly among the various modes of transportation and the forms of
ownership. There are four types of facility ownership: independent
owner/operators, carriers, builders/leasers, and shippers.

Independent Owner/Operators

Independent owner/operators make up about 33 percent of transportation
equipment cleaning (not including aircraft cleaning/deicing) facilities.
Independent owner/operators are typically "for-hire" facilities which
provide services to any users for a fee. Such facilities are found in al |
modes of transportation, however, they are most common in the trucking
sector of the industry and least common in the aircraft cleaning and deicing
sector. Independently owned and operated facilities are much more likely
to be dedicated to only tank cleaning than carrier, shipper, and
builder/leaser owned facilities which usually provide other services (i.e.,
depots, repairs, maintenance, fuel, etc.) to their users.

Carrier Owned Facilities

Carrier facilities make up about 27 percent of transportation equipment
cleaning facilities. Such facilities are owned and operated by transporting
companies and provide services to their own vehicles. Carrier operated
facilities are usually located at shipping and receiving terminals and
provide maintenance and repair services as well astank cleaning. Many
carrier facilities a'so operate as "for-hire" facilities to outside transporters.
Carrier owned facilities are found in all transportation modes and are the
most common form of ownership for rail tank car and tank truck cleaning
facilities. Intheaircraft sector, cleaning and deicing is almost exclusively
carried out by the carrier companies.

Shipper Owned Facilities

Shipper facilities make up about 20 percent of transportation equipment
cleaning facilities and are owned by large manufacturing companies (i.e.,
petroleum and chemical companies) that ship their own or other
companies products and clean and repair their own equipment. Shipper
operated facilities are typically located at the manufacturer's shipping and
recelving terminals. The facilities provide maintenance and repair services
aswell astank cleaning. Some shipper facilities also operate as "for-hire"
facilitiesto outside transporters. Shipper owned facilities are found in the
rail, and barges sectors, however, they are most common in the trucking
sector.
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Builder/Leaser Owned Facilities

Builder/leaser facilities are owned by those transportation equipment
manufacturers (i.e, rail car manufacturers and leasers, barge manufacturers
and leasers, etc.) and leasing companies that also provide repairs and
cleaning services for the equipment that they sell or lease. Such facilities
make up about six percent of transportation equipment cleaning facilities.
Some builder/leaser facilities al so operate as "for-hire" facilities to outside
transporters. Equipment cleaning services provided by builders/leasers are
usually part of an inspection, maintenance and repair facility.
Builder/leaser tank cleaning facilities are found in the barges and truck s
sectors, however, they are most common in the rail transport sector.
Another 14 percent of transportation equipment cleaning facilities are
combinations of two or more of the four types ownership described above.

The distribution of transportation equipment cleaning facilities across the
U.S. varies depending on the mode of transportation. Tank truck cleaning
facilities are concentrated in five major petrochemical and manufacturing
regions, and population centers of the U.S.: 1) California; 2) the Texas-
Louisiana Gulf coast; 3) the Mississippi, Missouri, and Ohio Rivers; 4)
Southern Lake Michigan, Lake Erie, and Lake Huron; and 5) eastern
Pennsylvania and New Jersey. Rail tank cleaning facilities are located
primarily in the industrialized central, south central and eastern regions of
the U.S. Tank barge cleaners are located predominantly along the Gul f
Coast and aong the Mississippi River and its tributaries (Exhibit 2).
Aircraft cleaning and deicing operations are carried out at most airport s
and, therefore, follow population distributions closely with deicing
facilities more common and used more frequently in the northern regions
(Exhibit 2).
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Exhibit 2. Primary L ocation of Facilities Cleaning Tanks

and Deicing Aircraft

Tank Type Primary Areas of Operation

Tank Truck California; Texas-Louisiana Gulf coast;
Mississippi, Missouri, and Ohio Rivers;
Southern Lake Michigan, Lake Erie, and
Lake Huron; eastern Pennsylvania and New
Jersey

Rail Tank Car Industrialized central, south central and
eastern regions

Barge/Tanker Gulf Coast and along the Mississippi River

and its tributaries

Aircraft Cleaning/Deicing

Follows population distributions with deicing
facilities more common in the northern
regions

Source: U.S. EPA Office of Water, Engineering Analysis Division, 1994.
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Exhibit 3: Geographic Distribution of Tank and Interior Cleaning Facilities
in the TEC Screener Questionnaire Database

Available from EPA Office of Water.
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[1.B.3 Economic Trends

The economic health of the transportation equipment cleaning industry is
highly dependent on the health of the industriesit serves. The railroads,
trucking, and water transportation sectors are expected to have modest
growth in the next few years as the economy continues to grow. The
North American Free Trade Agreement (NAFTA) is also expected to have
apositive impact on the industry by increasing international freight traffic,
especially between the U.S. and Mexico.
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1. INDUSTRIAL PROCESS DESCRIPTION

This section describes the major industrial processes within the
transportation equipment cleaning industry, including the materials and
equipment used, and the processes employed. The section is designed for
those interested in gaining ageneral understanding of the industry, and for
those interested in the inter-relationship between the industrial process and
the topics described in subsequent sections of this profile -- pollutant
outputs, pollution prevention opportunities, and Federal regulations. This
section does not attempt to replicate published engineering information
that isavailable for thisindustry. Refer to Section IX for alist of reference
documents that are available.

This section specifically contains a description of commonly used
production processes, associated raw materials, the byproducts produced
or released, and the materials either recycled or transferred off-site. This
discussion, coupled with schematic drawings of the identified processes,
provide a concise description of where wastes may be produced in the
process. This section also describes the potential fate (viaair, water, and
soil pathways) of these waste products.

[11.A. Industrial Processesin the Transportation Equipment Cleaning Industry

Tank trucks, rail tank cars, barges, tankers, IBCs, and intermodal tank
containers all differ significantly in volume (Exhibit 4). In addition, the
configuration, mean distances traveled, and types of materials transported
vary among the various container types. Therefore, the volumes of water
used, the types of wastes generated, and the cleaning time can vary widely
depending on the mode of transport. The basic steps of the tank cleaning
process, however, do not vary substantially regardless of the transportation
mode or type of container. The process used can differ significantly
depending on the residues to be cleaned and the extent to which atank
needs to be cleaned prior to reuse. Exterior cleaning of rail cars and
aircraft cleaning and deicing differ considerably from tank cleaning in both
method and wastes generated and are described separately below.
Pollutant outputs from each of the processes is described in Section 111.C.
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Exhibit 4: Tank Volumes Vary Significantly

Type of Tank Typical Volumein Gallons
Tank Truck 3,500-8,000
Rail Tank Car 20,000-30,000
Barge 420,000-1,470,000
Ocean/Sea Tanker 3-147 million
Intermodal Tank Container 2,500-10,000
Intermediate Bulk Container 500-800
Source: American Waterways Operators Fact Sheet, 1994, and U.S. EPA Office of Water,
Engineering Analysis Division.

[11.A.1. Tank Interior Cleaning

Most tank cleaning facilities will handle all types of tank residues. Some
facilities, however, will not accept certain residues (i.e., highly odorous
residues or materials not compatible with the on-site wastewater treatment
system), and others will only accept certain types of tank residues (i.e.,
petroleum products or food grade products). Regardless of the type of tank
or last cargo transported, the following tank cleaning procedures are
typically carried out at tank cleaning facilities.

shipping papers are checked to identify the cargo last carried,;
next cargo is determined, if possible;

residual cargo hedl isremoved and segregated for off-site disposal;
tank is rinsed,;

tank is washed;

tank isrinsed; and

tank isdried.

Identification of the last cargo carried is necessary to determine the
appropriate level of health protection for those employees cleaning the
tank and to determine the appropriate cleaning method and materials. In
addition, it isimportant to understand the characteristics of the wastewater
that will be generated in order to determine the appropriate treatment or
disposal method.
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Determination of the next cargo to be transported is useful for deciding the
level of cleaning that is needed. Certain cargos, such asfoods and highly
pure chemicals, will require a much cleaner container than most cargos.

Before beginning the rinsing and washing of the tank, any residual cargo,
or hedl, must be removed and segregated. Heels can be removed using the
vehicle's own cargo transfer piping, pumps supplied by the cleaning
facility, or manually. Heel volumes vary significantly between modes of
transport (Exhibit 5). In barges and ships, volumes can be relatively large
and their removal, called "stripping,” is often carried out using a built-in
vessel stripping system. Stripping of heels from barges and ships can be
facilitated by pumping ballast water into some of the tank compartments
to tilt the vessal.

Washing, rinsing and drying methods vary depending on the facility's
equipment, the last cargo carried, and the next cargo to be carried. Some
cargos may require only a water rinse, and other cargoes may require a
series of washing and rinsing cycles using different wash solutions.
Washing solution may consist of: detergent solution, caustic solution,
organic solvents, or steam. Tanks can be rinsed with hot or cold water
and drying can be passive or with forced air.

Washing is performed either manually with hand held sprayers, or
automatically with high pressure spinner nozzles or “butterworths.”  Any
wash solution can be used with either method, however, worker safety is
a concern when manually spraying solvent and caustic wash solutions.
High pressure spinner nozzles are inserted through the main tank hatch,
and wash solution and rinse water is automatically sprayed onto the tank
surface at 100-600 psi while rotating around vertical and horizontal axes.
Some facilities have the capability to recycle washing solutions within a
closed system and periodically change to fresh wash solution. Wastewater
is then either treated in the facility wastewater treatment system,
discharged to a publicly-owned treatment works (POTW) via a sewer
system, discharged directly to surface waters, or piped to an underground
injection well. Hazardous wastewater is disposed of off-site or treated
separately on-site.

I11.A.2 Rail Car Refurbishing and Maintenance

The processes used to clean rail car (tank and freight) interiors and
exteriors prior to repairs and refurbishing, and to clean certain parts during
repairs and refurbishing, are significantly different from those used to
clean tank interiors. At atypical rail car refurbishing or maintenance
facility, the initial cleaning of the cars involves two steps. a mechanical
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cleaning and water wash. Both steps remove dirt and other residues prior
to removal of the damaged parts and systems to be replaced. Mechanical
cleaning consists of the physical shaking and vibrating of therail carsto
loosen dirt and debris. Dirt and debris may fall through a steel grate in the
floor and are intermittently collected for disposal. The wash step consists
of ahigh pressure water cleaning, collection of wastewater, and treatment
at an on-site wastewater treatment facility. Refurbishing operations
usually start with paint removal using a steel grit blast system or other
methods. The paint chips and grit are typically collected through a steel
grate in the floor and the mixture is conveyed to a cyclone and filter
system for separation of reusable grit and paint. Next, the cars are
disassembled and wheel sets and air brakes are rebuilt. Axlesfrom wheel
sets that can be reused are first washed in a caustic solution to remov e
grease and dirt. External debrisisremoved from the air brakes using a grit
or bead blast system or other methods. The brakes are then disassembled
and cleaned with solvents or caustic solutions. Finally, the cars are
reassembled and repainted using spray guns. Maintenance and repair
operations consist of disassembly, cleaning, and repair; or the disassembly
and replacement, of damaged parts. Parts cleaning may include the
removal of paints, cleaning with solvents or caustics, and repainting.

[11.A.3. Aircraft Cleaning and Deicing

Aircraft cleaning is carried out using hand held spray nozzles, hoses and
brushes. Exterior cleaning typically consists of washing with detergent
solutions and a water rinse. For large aircraft, wet cleaning is usuall y
limited to wheel wells and landing gear and is conducted to facilitate
inspections. It is more economical to dry polish aircraft fuselages rather
than wash them with water and cleaning solutions. Aircraft deicing i s
carried out at the gate area and occasionally additional deicer is applied
just prior to take-off while the aircraft is on the runway. Airport runways
and gate areas are also sprayed with deicer to prevent the build-up of ice
and snow. Deicers are usualy one, or a mixture of two or more, of :
ethylene glycol, urea, potassium acetate, and sand (for runway deicing
only). Some airports are using or planning remote deicing areas away from
the gate areas. Remote deicing areas facilitate collection to deicing fluids
for reuse, recycling, and treatment. Deicing is almost exclusively
performed using hand held nozzles and hoses. However, automatic deicer
spray machines, called "deicing gantries,” have been developed in recent
years. Deicing gantries are large structures holding numerous spray
nozzles which pass over the aircraft spraying deicer. The deicing gantries
are computer controlled and, depending on the type of aircraft, spray
specific amounts of deicer over particular areas with very little wasted
material.
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[11.B. Raw Material Inputsand Pollution Outputs

[11.B.1. Tank Cleaning

Tank Heels

The primary pollutant output of tank cleaning operations is wastewater
contaminated with tank residues and cleaning solutions. More specifically,
outputs include: spent cleaning fluids, fugitive volatile organic compound
(VOC) emissions, water treatment system sludges, and tank residues. The
guantities of these outputs will vary widely from facility to facility
depending on the mode of transport, types of cargoes, and cleaning
methods. For example, an independent owner/operator tank truck cleaning
facility serving a large number of different users will generate a much
greater volume of wastewater containing many more different
contaminants, than a shipper operated facility serving fewer trucks al |
carrying the same cargo.

Tank heels volumes vary substantially depending on the size and
configuration of the tank, and on the nature of the last cargo carried
(Exhibit 5). Disposal and treatment of tank heels can pose a problem for
tank cleaning facilities. Tank heels of hazardous waste greater than 0. 3
percent by weight of the tank capacity continue to be regulated by RCRA
after the discharge of the waste at a TSDF. Under these regulations, the
use of solvents (including water) could be viewed as treatment, and
therefore, may not be allowed to remove these heels. Under such
conditions, the only means available to remove the heels may be manually
(e.g., scooping, shoveling, scraping) A facility's wastewater treatment
system may be adversely affected by, and may not adequately treat, a slug
of concentrated tank residue. In addition, the heel material may be
inconsistent with the facility's wastewater discharge permit. Water soluble
heels that are compatible with the facility's treatment system and the
conditions of its wastewater discharge permit are sometimes combined
with other wastewaters for treatment and disposal. Incompatible heels are
typically segregated and, depending on the volumes generated at the
facility and the value of product, the heel can be either sold back to a
reclaimer or shipped off-site for disposal. The resale of tank heelsis more
common at facilities that generate large volumes of a small number of
products, as is often the case at tank barge cleaning facilities. Heels that
are comprised of detergents, solvents, acids, or akal is can be stored on-site
and used as atank cleaning fluid or to neutralize other tank heels.
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Exhibit 5: Tank Heel and Wastewater Volumes

Typical Heel Estimated Average
Type of Tank Volume Wastewater Generated
(gallons/tank) (gallons/tank)
Tank Truck 5-10 500-1,000
Rail Tank Car 10-30 3,000-5,000
Tank Barge 5-500 10,000-12,000

Source: EPA Office of Water and Preliminary Data Summary for the Transportation
Equipment Cleaning Industry , U.S. EPA, 1989 and EPA Office of Water, Engineering
Analysis Division, 1995.

Wastewater

The primary source of wastewater from equipment cleaning facilitiesi s
from the cleaning of tank interiors. Relatively small amounts of
wastewater are generated from exterior washing of vehicles. Wastewater
volumes and characteristics vary depending on the last cargo transported,
the cleaning solution used, the tank size, and the presence of caked,
solidified, or crystallized residues. The volumes of wastewater generated
per tank cleaning will vary substantially depending on the cleaning
solution, the residues present and the degree of cleanliness needed. For
example, the cleaning of a tank coated with a viscous, water insolubl e
residue will require more washing and rinsing time than a tank that last
carried a water soluble material. In addition, washing with a detergent
solution will, in general, generate more wastewater than a steam wash
(Exhibit 5).

Washing and rinsing wastewater compatible with facility treatment
systems or discharge permits is pumped or drained from the tank or
recycling system to wastewater storage tanks. Cleaning solutions that are
not compatible with the treatment systems or discharge permits, such as
solvent washing solutions, are stored in drums for off-site disposal.

Information on the types and extent of wastewater treatment at
transportation equipment cleaning facilities is limited. EPA’s Office of
Water has information on wastewater treatment at 700 facilities. Each
wastewater treatment plant is designed for certain types of wastewater and
to meet the requirements of a downstream treatment works and/or a
National Pollutant Discharge Elimination System (NPDES) permit.
Approximately 90 percent of transportation equipment cleaning facilities
discharge wastewater to POTWs or combined treatment works (privately
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owned by multiple facilities) after some amount of treatment. Some
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Exhibit 6: Typical Wastewater Treatment System Treating

A Wide Range of Contaminants

facilities discharge directly to surface

waters under NPDES permits or to underground injection wells under Safe
Drinking Water Act Permits. Wastewater treatment, theref ore, ranges from
no treatment to asimple settling tank for removal of suspended solids and
oil and grease, to elaborate treatment systems to remove biological oxygen
demand, and metals. Most facilities rely on physical-chemical treatment
methods rather than biological treatment, however, biological treatment
methods are becoming more and more common. Wastewater treatment
systems that treat a wide range of contaminants will, in general, be more
complex. A typical system could consist of pH adjustment, an equalization
or aerated equalization tank, primary clarification, activated sludge,
secondary clarification, and bag or sand filtration. Sludges are dewatered
and shipped off-gite for disposal (Exhibit 6). Typical wastewater treatment
for facilities that primarily treat oily wastes may consist of a holding or
equalization tank, gravitational oil water separation, bag or sand filtration,
and coaescing filtration. Sludges are then removed from the equalization
tank, oil-water separator, and bag or sand filters; and disposed of off-site
(Exhibit 7). To reduce the volume of hazardous waste generated, some
facilities dewater sludges in a sludge press prior to disposal off-site. The
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water generated is typically recycled back to the equalization tank. In
addition, some facilities with very stringent local limits have such
advanced treatment as carbon absorption with steam or air stripping for
removal of organic chemicals.

kil HAR T PP

5{;

Air Emissions

Exhibit 7: Typical Oily Wastewater Treatment System

Air emissions from transportation equipment cleaning facilities arise from
fugitive emissions through tank hatches of VOCs from the tank heels and
residues, from solvent cleaning solutions, and from wastewater treatment
facility tanks. Closed, recycled washing systems for tank trucks, tank cars,
and barges, have very low air emissions. Emissions of VOCs are higher
in the case of manual cleaning methods. The specific VOCs emitted will
depend on the cargo last carried and the cleaning solution used. A source
assessment study for rail tank car, tank truck and drum cleaning conducted
in 1973 and 1974 by the U.S. EPA Industrial Environmental Research
Laboratory found that air emissions from rail car and tank truck cleaning
arerelatively low.

Residual Waste
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Residual wastes are generated as sludges from residues removed from the
inside of tanks and from wastewater treatment systems. Sludges are
typically drummed and shipped off-site as hazardous wastes. Sludge from
a primary clarifier at a truck tank cleaning facility was analyzed for the
1989 preliminary study of transportation equipment cleaning facilities.
The sludge was found to be RCRA hazardous due to high concentrations
of organic compounds and metals.

[11.B.2. Rail Car Refurbishing and Maintenance

Pollutant outputs from therail car refurbishing and maintenance sector are
generaly in the form of wastewater from preliminary cleaning of interiors
and exteriors and hazardous wastes generated from painting, paint
removal, and cleaning of parts. Typical hazardous wastes generated
include: spent solvents and solvent sludges from solvent cleaning
operations; spent caustics and caustic sludges from caustic washing
operations; paint chips; and paint sludges (Exhibit 8). VOC air emissions
are also generated during the use of solvents and paints. Wastewater from
preliminary cleaning of therail cars and spent caustic solution is treated in
an on-site wastewater treatment system and then discharged to a POTW.
Hazardous wastes are typically drummed and shipped off-site as RCRA
hazardous waste. Spent solvents, however, can be sent off-site for
reclaiming.

Exhibit 8: Hazardous Wastes from Rail Car Refurbishing and

M aintenance Oper ations

Typical Process/
Operation

Oil and grease
removal

Typical Materials Used Types of Waste
Gener ated
Degreasers, carburetor cleaners, | ignitable wastes, spent solvents,
engine cleaners, varsol, combustible solids, waste
solvents, acids/alkalies acid/alkaline solutions

Engine, parts and

Degreasers, carburetor cleaners, | ignitable wastes, spent solvents,

equipment engine cleaners, solvents, combustible solids, waste
cleaning acids/alkalies, cleaning fluids acid/alkaline solutions
Rust removal naval jelly, strong acids, strong | waste acids, waste alkalies

akalies

Paint preparation

paint thinners, enamel reducers, | spent solvents, ignitable wastes,
white spirits ignitable paint wastes, paint wastes
with heavy metals

Painting

enamels, lacquers, epoxys, ignitable paint wastes, spent
alkyds, acrylics, primers solvents, paint wastes with heavy
metals, ignitable wastes
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Spray booth, paint thinners, enamel reducers, | ignitable paint wastes, heavy metal

spray guns, and solvents, white spirits paint wastes, spent solvents

brush cleaning

Paint removal solvents, paint thinners, enamel | ignitable paint wastes, heavy metal
reducers, white spirits paint wastes, spent solvents

Source: U.S. EPA Office of Solid Waste, 1993.
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[11.B.3. Aircraft Cleaning and Deicing

The primary pollutant output from aircraft cleaning and deicing is
wastewater from the cleaning of aircraft exteriors and spent deicer from
deicing operations. Wastewater from cleaning operations usually drains
to catch basins and is mixed with other airport wastewater and treated in
an on-site treatment facility. Water use in cleaning is estimated to be
approximately 2,000 gallons per aircraft. Analysis of wash water from one
cleaning operation showed only afew organic pollutants at relatively low
levels and high concentrations of metals. The source of the metals was
thought to be from the many special alloys used in aircraft manufacturing.

Deicing operations generate waste dei cer fluids that drain from the aircraft
surfaces or from the runway surfaces to storm drains. The deicing fluids
are often mixed with storm water runoff and then either treated in the
facility wastewater treatment system or discharged directly to surface
waters (Exhibit 9). Deicing fluid can also be released directly to the
environment through runoff to surface waters or infiltration to
groundwater. Some airports have constructed deicing fluid collection
systems which segregate used deicer from other wastewater for reuse,
recycling, on-site treatment or disposal off-site.

GATCH BASIN
i AT Al EFFLUENT TO POTW
TREATMENT »
R CiTEs | OR SURFACE WATER

DR DBCE

AHEA/' ry )

OTHER WASTEWATER

Exhibit 9: Aircraft Cleaning and/or Deicing Wastewater Treatment

September 1995

26



Sector Notebook Project Transportation Equipment Cleaning

IV.CHEMICAL RELEASE AND TRANSFER PROFILE

This section is designed to provide background information on the
pollutant releases that are reported by this industry. The best source of
comparative pollutant release information is the Toxic Release Inventory
System (TRI). Pursuant to the Emergency Planning and Community
Right-to-Know Act, TRI includes self-reported facility release and transfer
datafor over 600 toxic chemicals. Facilities within SIC Codes 20 through
39 (manufacturing industries) that have more than ten employees, and that
are above weight-based reporting thresholds are required to report TRI on-
site releases and off-site transfers. The transportation equipment cleaning
industry, therefore, is not required to report to TRI and no TRI data for the
industry is presented in this sector notebook.

Although this sector notebook does not present historical information
regarding TRI chemical releases over time, please note that in general ,
toxic chemical releases have been declining. Infact, according to the 1993
Toxic Release Inventory Data Book, reported releases dropped by 43
percent between 1988 and 1993. Although on-site releases have
decreased, the total amount of reported toxic waste has not declined
because the amount of toxic chemicals transferred off-site has increased.
Transfers have increased from 3.7 billion pounds in 1991 to 4.7 billion
poundsin 1993. Better management practices have led to increases in off-
site transfers of toxic chemicals for recycling. More detailed information
can be obtained from EPA's annual Toxics Release Inventory Public Data
Release book (which is available through the EPCRA Hotline at 800-535-
0202), or directly from the Toxic Release Inventory System database (for
user support call 202-260-1531).

IV.A. EPA Toxic Release Inventory for the Transportation Equipment Cleaning Industry

Information on the amounts and types of toxic chemicals released and
transferred from facilities conducting transportation equipment cleaning
operations is extremely limited. Transportation equipment cleaning
facilities are not required to report to the Toxic Release Inventory (TRI)
under Emergency Planning and Community Right-to-Know Act (EPCRA)
Section 313. Although many large manufacturing facilities (which do
report to the TRI) carry out transportation equipment cleaning activities,
itisimpossible to determine from TRI data what portions of releases and
transfers are generated from transportation equipment cleaning. Of the two
previous EPA studies identified, both examined a small number of
facilities, making any extrapolation of toxic chemical releases to the
industry as awhole extremely inaccurate. In addition, data from the EPA
Source Assessment Study of 1978 covered only a portion of the industry
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(tank car and truck tank cleaning) as it is now regarded, and the EPA
Preliminary Data Summary of 1989 examined only wastewater discharges.
Information on the total releases and transfers from aircraft deicing and rail
car refurbishing is especially limited due to the lack of previous studies.

IV.B. Summary of Selected Chemicals Released

The top toxic chemical releases from transportation equipment cleaning
facilities could not be characterized due to the limited availability of
pollutant release data for the industry.

IV.C. Other Data Sour ces

The primary source of toxic chemicals released and transferred from the
trangportation equipment cleaning industry are dissolved or suspended in
wastewater generated during cleaning of tank interiors. The contaminant
loading of tank cleaning wastewater can vary from afew different toxi c
chemicals to a mixture of many toxic chemicals depending upon what
liquid is used to clean the tank and the cargo last carried. The EPA
preliminary study of transportation equipment cleaning f acilities performed
in 1985 and 1986, anayzed wastewater samples from eight truck tank, rail
tank, tank barge and aircraft cleaning facilities. A total of 111 organic
priority pollutants and all 13 priority pollutant metals were detected. | n
addition to priority CWA pollutants, the raw wastewaters were found to
contain high levels of oil and grease, suspended solids, and chemical
oxygen demand (COD). The study concluded that the tank barge cleaning
sector was the largest contributor of toxic chemicals followed by the tank
truck cleaning sector and then the rail tank car cleaning sector.

Based on data in the 1985 and 1986 EPA study, the Agency estimated that
22 million pounds of priority pollutants are released or transferred from the
transportation equipment cleaning industry per year in the form of
wastewater. The EPA Source Assessment Study of 1978 estimated total
VOC emissions from tank car and rail car cleaning (barges not included)
was 1.25 million pounds per year. Ignoring the contribution of VOC
emissionsthat arise from cleaning tank barges, which make up arelatively
small portion of the total toxic chemicals generated by the industry, and
ignoring any changes in VOC emissions since 1978, the total amount of
toxic chemicals released or transferred from tank truck, rail tank car, and
tank barge cleaning can be estimated at about 23 million pounds per year.
In comparison, the iron and steel industry, and the pulp and paper industry
released and transferred approximately 469 million, and 249 million
pounds of TRI toxic chemicalsin 1992, respectively.
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V.POLLUTION PREVENTION OPPORTUNITIES

The best way to reduce pollution is to prevent it in the first place.
Industries have creatively implemented pollution prevention techniques
that improve efficiency and increase profits while at the same time
minimize environmental impacts. This can be done in many ways such as
reducing material inputs, re-engineering processes to reuse by-products,
improving management practices, and employing substitute toxic
chemicals. Some smaller facilities are able to actually get below
regulatory thresholds just by reducing pollutant releases through
aggressive pollution prevention policies.

In order to encourage these approaches, this section provides both general
and company-specific descriptions of some pollution prevention advances
that have been implemented within the transportation equipment cleaning
industry. While thelist is not exhaustive, it does provide core information
that can be used as the starting point for facilities interested in beginning
their own pollution prevention projects. When possible, this section
provides information from real activities that can, or are being
implemented by this sector -- including a discussion of associated costs,
time frames, and expected rates of return. This section provides summary
information from activities that may be, or are being implemented by this
sector. When possible, information is provided that gives the context i n
which the technique can be effectively used. Please note that the activities
described in this section do not necessarily apply to all facilities that fal |
within this sector. Facility-specific conditions must be carefully
considered when pollution prevention options are evaluated, and the full
impacts of the change must examine how each option affects air, land and
water pollutant releases.

Pollution prevention opportunities for the transportation equipment
cleaning industry are primarily aimed at reducing the release of pollutants
through reducing the amounts of wastewater generated, recycling/reusing
cleaning solution and heels, and effectively removing heels from tanks.
However, these efforts also often reduce the amounts of hazardous wastes
and air emissions generated. Because TECI is a service industry, and
facilities receive what the customers send, source reduction is limited.
Pollution prevention data is being collected in the Office of Water’ s
detailed questionnaire for the TECI rule development. Brief descriptions
of some of the more widespread pollution prevention opportunities for the
industry are provided below. Because the basic steps of the tank cleaning
process do not differ substantially between tank trucks, rail tank cars,
barges, IBCs and intermodal bulk carriers, the pollution prevention
opportunities for these different transportation modes are interchangeable.
Pollution prevention techniques for exterior rail car cleaning and
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refurbishing and aircraft deicing differ considerably from tank cleaning
and are described separately.

Tank Cleaning Facilities

Pollution prevention opportunities for tank cleaning operations are
primarily directed at reducing wastew ater contaminated with tank residues
and cleaning solutions. Data are not available on the extent to which
pollution prevention techniques are being implemented in these operations
however, it islikely that pollution prevention opportunities currently being
carried out are driven by the costs to treat or dispose of contaminated
wastewater and the costs of cleaning solutions. Because many tank
cleaning operations are small businesses, or are small segments of medium
to large businesses, many of the acceptable pollution prevention
opportunities for the industry will be so