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Chapter 1

Introduction

1-1. Background

a. The Army spends millions of dollars annually for operation and maintenance of its
pollution treatment facilities. Thus, as increased limits are imposed on military spend-
ing, application of effective treatment technologies is becoming more important for
efficient installation management.

b. One major source of pollutants is wastewater from industrial plants. Therefore,
Army environmental engineers need to know how to identify and categorize industrial
wastewaters and to understand the various available control technologies and their costs.

c. Managing industrial wastewater requires a broad understanding of water sources,
industrial waste generation, and the environmental consequences of waste disposal.
Nearly all industrial waste problems have an environmentally acceptable solution which
can be carried out by a proven technology. The task of the environmental engineer is to
identify the problem and apply the most appropriate technology.

d. Liquid wastes from industrial plants are disposed of into either water bodies or
land. Some parts may be volatilized and discharged to the atmosphere, while part or all
of the water may be recycled to the plant for reuse. Thus, an environmentally accept-
able solution to an industrial waste problem should place equal emphasis on all three
components of the environment: land, air, and water.

e. Although land disposal of wastewater has been studied recently, most industrial
wastes are still discharged into the aquatic or marine environment.

f. There are many categories of water use: public water supply, industrial water
supply, mining and mineral processing, irrigation and agricultural operations, fish and
wildlife waters, and recreation. Each category requires a certain quality of water.
Environmental legislation which regulates the quality of water for some uses has been
passed (for example, drinking water parameters).

g. Wastewaters requiring disposal are typically discharged to surface waters. The
wastewaters often contain contaminants that may adversely affect the environment of
the receiving surface waters. Table 1-1 lists several typical undesirable industrial
waste characteristies.

h. To control the detrimental effects of contaminants, Federal, State, and local
governments have restricted wastewater discharge quality. These restrictions may
define the required treatment system or specify effluent criteria, regardiess of the
treatment system. Sometimes the quality of and intended use of the receiving stream or
body of water is considered. Each state has classified its major streams and bodies of
water according to use.

i. Industrial plants on ocean coasts have historically discharged treated wastewater
through an ocean outfall, a practice which has recently been discouraged by the U.S.

*Tables and figures may be found at the end of each relevant chapter.
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Environmental Protection Agency. Although the ocean offers abundant dilution water,
the fate of wastewater constituents and their effect on the marine environment should
be studied carefully. Generally, most degradable organics can be discharged safely into
the ocean with proper facilities. However, inadequate design of discharge facilities may
result in oxygen depletion, color and turbidity, algae blooms, and public health problems.
Nondegradable constituents and toxic materials should generally be eliminated. Once
these materials reach the marine environment, their fate is unknown and uncontroll-
able. Toxic materials may be passed to man through marine food chains, or they may
cause fish kills or have other sublethal effects on marine organisms.

j. Wastewater discharged to land should be considered on the basis of its individual
constituents to ensure that no land is irreversibly removed from potential use. Land
application of wastewater implies mixing and dispersion of the waste into the upper zone
of the soil-plant system; the objective is assimilation of the constituents through micro-
bial decomposition, absorption, adsorption, ion exchange, and plant uptake. A properly
designed land application system should avoid groundwater or surface water contamina~
tion from return flows, air pollution, and other aesthetie nuisances from the application
area. The assimilative capacities of each wastewater constituent must be carefully
established to ensure that none are exceeded, since environmental damages are some-
times irreversible.

k. Industrial waste streams or their treatment byproducts may sometimes be classified
as hazardous materials. In this case, the hazardous material component must be specifi-
cally addressed. Typical mitigation technigues include incineration, secure landfill dis-
posal, encapsulation, and storage. Improper containment of these materials may result in
significant negative impacts on both man and the environment.

l. Although only a small portion of the wastewater constituents is intentionally dis-
charged to the air, unintentional discharges may be great enough to cause environmental
concern. Atmospheric pollution can be caused by gaseous materials, particulates, or
aerosols. The most frequent complaint is associated with malodorous gases near a
treatment plant. Toxic gases and, less often, pathogen-carrying aerosols may also have
significant public health effects. Some air pollutants are extremely harmful to plants or
structures even though they are hardly detectable by human senses. Careful attention
should be given to potential air pollution problems that may arise from any industrial
waste treatment.

1-2. Purpose

The purpose of this report is to provide a general reference guide for Army engineers
who must identify, design, or review industrial water pollution abatement projects and
for personhel responsible for the operation and maintenance of domestic and/or industrial
wastewater treatment plants. This report explains in detail the nature and origin of
industrial wastewaters, regulatory requirements, and the final handling and disposal of
the hazardous wastes. It describes the preparation of the industrial water survey needed
to identify and categorize industrial wastewaters, and outlines control technologies,
methodologies, and costs for solution development.

1-3. Explanation of terms and references

Abbreviations and special terms used in this report are explained in the glossary.
Appendix A provides references and a bibliography.
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1-4. Approach

Regulations applying to industrial wastewater treatment were summarized (Chapter 2),
and methods for handling and disposing of hazardous wastes identified (Chapter 3). The
sources of industrial wastewater were outlined (Chapter 4), and methods for setting up an
industrial waste survey identified (Chapter 5). Various industrial wastewater control
technology alternatives were investigated (Chapter 6), and methods for developing solu-
tions to various pollution problems outlined (Chapter 7). Finally, the economics of vari-
ous industrial wastewater treatments were analyzed and example calculations set up

(Chapter 8).

1-5. Mode of technology transfer

It is recommended that the information in this report be issued as a DA Pamphlet and
also incorporated into Technical Manual 5-814-3, Domestic Wastewater Treatment, and

into other Technical Manuals of the 5-814 series. The report can also be used in its cur-
rent form as a reference volume.
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Table 1-1

Undesirable characteristics and effects of industrial wastes

Constituent

Undesirable Characteristics

Soluble degradable
organics

Toxic materials and
elements

Color and turbidity

Refractory organics

0il and floating
materials

Nutrients (nitrogen
and phosphorus)

Suspended solids

Acids and alkalis

Heat

Dissolved salts

Depletion of dissolved oxygen in streams, leading in
severe cases to fish kills, development of anaerobic
conditions, evolution of malodorous gases, and
unsightly environment.

Adverse effects on aquatic life; accumulation of
toxic materials and their transfer to man via food
chains; introduction of toxic materials to domestic
water supply systems.

Aesthetically undesirable; increased demands on
water treatment plants; harboring of bacteria and
viruses.

Persistence in the environment for long periods;
cause aesthetic (e.g., foam) or public health (e.g.,
chlorinated hydrocarbons) problems.

Aesthetically undesirable; may interfere with
natural stream reaeration.

Enhance eutrophication (e.g., blooms of algae in
lakes and ponded areas); critical in recreational
areas.

Create sludge deposits in streams which may result
in malodorous and anaerobic conditions.

Alter the natural buffer system in streams; endanger
aquatic life; adversely affect water quality for
domestic, industrial, and navigational use.

Thermal pollution causing depletion of dissolved
oxygen; thermal barriers restrict movement of
aquatic organisms and cause a shift in biotic com-
position.,

Increase the salinity of receiving fresh water;
impair reuse of water supplies (i.e., brackish
water).



Chapter 2
Industrial Wastewater Regulations
2-1. Legislation

a. National Environmental Policy Act. The National Environmental Policy Act
{NEPA) established environmental protection as a national goal. Key points of NEPA
legislation were (1) requirement of Environmental Impact Statements (EIS) for all
Federal projects and for all state or local projects funded or regulated by a Federal
agency, and (2) establishment of the Council on Environmental Quality.

b. Federal Water Pollution Control Act. The 1972 amendments to the Federal Water
Pollution Control Act (FWPCA) (commonly called the Clean Water Act) established
national goals for eliminating all pollutant discharges by 1985 and called for attaining
interim water quality standards to provide "fishable and swimmable" waters by July 1,
1983. This legislation also established requirements for:

(1) Providing a permit system to restrict discharge of pollutants from point
sources.

(2) Developing technology to eliminate the discharge of pollutants into navigable
waters.

(3) Federal financing programs for construction of publicly owned treatment
works.

(4) Developing area-wide waste treatment management programs to ensure pollu-
tion control in each state.

(5) Control of toxic pollutants.
{6) Federal facility compl‘ance with Federal, State, and local requirements.

Figure 2-1 summarizes other provisions of the legislation. Later, Congress passed the
1977 Amendments to the Federal Water Pollution Control Act; the most important
changes were:

{1) More time was allowed for compliance with certain regulations.

{2) There was increased emphasis on controlling toxic pollutants.

{3) EPA was authorized to issue "best management practices" regulations for con-
trolling toxic and hazardous pollutants contained in industrial plant site runoff, spills or
leaks, and discharges from other activities ancillary to industrial operations.

(4) Requirements for pretreating industrial wastes before discharge to municipal
sewage treatment systems were modified.

(5) Federal facilities were required to investigate new pollution control technol-
ogy before constructing new facilities.

2-1
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c. Resource Conservation and Recovery Act of 1976. The Resource Conservation
and Recovery Act (RCRA) of 1976 required controlling the handling and disposal of
hazardous wastes. Figure 2-2 summarizes the features of RCRA. The Act's require-
ments for developing regulations for hazardous waste handling practices has probably had
the greatest impact on water pollution control, especially with respect to industrial
waste treatment. One of the most important features of RCRA is its establishment of a
"eradle-to-grave" concept for handling of hazardous wastes. Generators of hazardous
wastes will be required to initiate documentation regarding the transport, handling, and
disposal of these wastes. Permits will be required in each step of the handling and
disposal processes, and records will be kept by the waste generator to identify all persons
having responsibility for transportation and disposal of a particular waste. Chapter 3 has
additional guidance on hazardous waste.

d. Safe Drinking Water Act of 1974. The Safe Drinking Water Act (SDWA) required
the establishment of national standards for all public water supplies. Figure 2-3 summar-
izes highlights of this law. The major impact of the Act's requirements on industrial
waste management is the restriction it puts on underground injection of wastes. The
regulations protect all aquifers or portions of aquifers which are drinking water sources
and any aquifer which can yield water containing 10,000 mg/L or less of total dissolved
solids. Permits will be required for all wells used for injection of industrial wastes.
Permit holders must maintain the wells so as to prevent the contamination of drinking
water supplies.

e. Other pertinent federal legislation. The Toxic Substances Control Act (TSCA) of
1976 requires control of chemicals which have a known adverse effect on human health.
Some provisions of this Act relate specifically to the handling of polychlorinated
biphenyls (PCBs). Pesticides are specifically regulated under provisions of the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) as amended by the Federal
Environmental Pesticide Control Act (FEPCA) of 1972 and the FIFRA Amendments of
1975. This Act requires registration of all new pesticide products and provides for
Federal control of pesticide use. Although the direct implications of these laws with
respect to industrial water pollution control are minor, some provisions may affect cer-
tain activities on military bases.

2-2. Summary

a. Summary. Environmental laws and associated industrial waste discharge criteria
are in an evolutionary stage. Federal, State, and local requirements are in a constant
state of refinement. For this reason, a detailed discussion of regulations promulgated
under the Federal statutes would be obsolete before publication of this document.
Furthermore, a discussion of potentially applicable State and local regulations, which in
many cases prevail over Federal criteria, would be far too cumbersome to present within
the scope of this report. For these reasons, the reader is referred to USA-CERL Techni-
cal Report N-56' which describes the Computer-Aided Environmental Legislative Data
System (CELDS), for evaluation of pertinent environmental legislation and regulations.

b. CELDS was developed to respond to the Army's need for rapid, easy access to
environmental legislation relevant to a specific project or activity, including industrial

1J. van Weringh, et al., Computer-Aided Environmental Legislative Data System
(CELDS) User Manual, Technical Report N-56/ADA061126 (U.S. Army Construction
Engineering Research Laboratory, 1978).
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waste treatment. This system, a collection of current Federal and State environmental
laws, regulations, and standards has been developed for use by nonlawyers. Abstracts of
the legislation are written in a straightforward narrative style. These abstracts are not
intended to replace the original documents or resolve complex legal problems; their pur-
pose is to provide quick access to current controls on activities that may influence the
environment, and to supply informative data for environmental impact analysis and quali-

ty management.

c. Presently, the CELDS retrieval system contains legislation from all states and the
Federal Republic of Germany. CELDS is continuously updated, and direct correspon-
dence with the administering agencies is maintained to ensure the currentness and com-
pleteness of the abstracted environment legislation.

FEDERAL WATER POLLUTION CONTROL ACT

1972 AMENDMENTS - CLEAN WATER ACT

1. Water Quality goals established

2. Established NPDES Permit System for Discharges

3. Permits to be based on technology based effluent limits

4, Federal financial assistance provided for publicly owned treatment works
5. Regional administration of Federal Policy be established

6. Major research and demonstration efforts be made to develop trcatment

technology
7. Federal facilities shall comply with all Federal, State, and Local

requirements

1977 AMENDMENTS

1. Increased Emphasis on Control Toxic Pollutants

2. Compliance date modified

3. Best Management Practice regulations to be issued

4, Modifications in Industrial Pretreatment Program

5. Federal facilities must investigate innovative pollution control

technology

Figure 2-1. Highlights of the Federal Water Pollution Control Act.
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RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

1. Established office of Solid Waste within EPA

2. Requires Hazardous Waste Management regulations including manifest system
and permit requirements

3. Requires guidelines for Solid Waste Management

4. Provide technical and financial assistance to maximize the conservation
and utilization of valuable resources

S. Developed criteria for landfill design and operation

6. Provide technical assistance to state and local governments

Figure 2-2. Features of RCRA.

SAFE DRINKING WATER ACT
1. Established national standards for public water supplies

2. Restricted underground injection of wastewaters

Figure 2-3. Highlights of Safe Drinking Water Act.
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Chapter 3
Handling and Disposal of Hazardous Wastes
3-1. Hazardous waste characteristics

Hazardous wastes are those which "may significantly contribute to an increase in mortal-
ity, or an increase in serious irreversible or incapacitating reversible illness," whether
properly or improperly managed. Full definition is in 40 CFR 261.3. Many discharged
substances with various physical, chemical, biological, or radiological properties are con-
sidered hazardous, and diverse factors affect how hazardous such wastes are. They may
occur as raw materials, as byproducts of industrial operations, or as a result of peripheral
process activities (air pollutant scrubbers, equipment cleanup, etc). Regulations have
established criteria for identifying hazardous wastes using specific physical and chemical
characteristics, lists of known hazardous substances, and knowledge of industrial proces-
ses producing the wastes.

3-2. Regulations

Transport, storage, treatment, and disposal of hazardous wastes are regulated principally
by the Environmental Protection Agency (EPA) and the Department of Transportation
(DOT). The U.S. Coast Guard has regulations regarding planned and unplanned discharges
of hazardous substances into navigable waters. To ensure compliance with the most cur-
rent regulations, regulatory agencies should be consulted. Federal, State, and local regu-
latory agencies should be consulted. The 10 regional EPA offices would be likely first
candidates.

3-3. Identification of regulated hazardous wastes

Regulations have established criteria for identifying hazardous wastes using specific phy-
sical and chemical characteristics, lists of known hazardous substances, and/or knowl-
edge of processes generating the wastes. 40 CFR 261.6 should be consulted for regula-
tions which apply to re-used, recycled, or reclaimed materials.

a. Hazardous waste characteristics. Wastes with one or more of the following char-
acteristics should be considered hazardous and managed accordingly:

(1) Ignitability: has a high potential for causing fire (see 40 CFR 261.21).
(2) Corrosivity: can destroy human skin or corrode steel (see 40 CFR 261.22).

(3) Reactivity: exhibits instability or undergoes violent or dangerous reaction
(see 40 CFR 261.28).

(4) Toxicity: when subjected to the EPA Extraction Procedure (EP), produces
extract containing contaminants in concentrations exceeding maximum extract levels
established by EPA (table 3-1). Suspect wastes should be analyzed for these properties as
described in table 3-2. Material could also be assessed for infectious, radioactive, and
other properties, if amendments to existing regulations designate these parameters as
characteristic of hazardous wastes. Waste materials which are suspected of being radio-
active should be tested and handled according to Nuclear Regulatory Commission (NRC)
regulations. Infectious wastes should be handled according tn Fadaral anA/an lanal modts



b. Hazardous waste lists. There are several criteria for determining which materials
may be included on hazardous waste lists. They may exhibit one or more hazardous char-
acteristics, or they may be described as "acutely hazardous" or "toxie."

(1) Toxicity is a measure of the harmful, poisonous, or deadly effects of various
agents on test organisms. Toxic wastes can cause fatality, serious irreversible illness, or
incapacitating reversible illnesses in humans and/or laboratory test animals. Some sub-
stances, such as cyanide compounds and phosgene gas (COCIZ) are acutely toxic and are
fatal to humans in low doses and over brief exposure periods. Other wastes cause
adverse health effects only after long (chronic) exposures to low doses. For example,
DDT and many other pesticides can accumulate to toxic levels in the body. However, the
levels at which many substances exhibit chronic toxicity to humans are unknown.

(2) Criteria for listing "toxic" wastes include assessments of their toxic, carcino-
genic (cancer-producing), mutagenic, teratogenic (malformation-producing), phytotoxic
(plant-poisoning) aspects, and their effects on aquatic species. A substance's acute
toxicity is evaluated in the laboratory. The degree of toxicity is usually expressed as the
LDy (the median dose required to kill, within a specified exposure period, 50 percent of
all animals exposed to the agent). Based on results of mammalian studies, substances
designated by EPA as "acutely hazardous" include:

(a) An oral LD, toxicity of less than 50 milligrams per kilogram of tissue
(using rats as test animalsir}.

(b) An inhalation of LDgj toxicity of less than 200 milligrams per liter (using
rabbits as test animals).

(¢) A dermal LDg, toxicity of less than 200 milligrams per kilogram (using
rabbits as test animals).

The EPA can provide lists of hazardous chemicals and chemical intermediates. Hazard-
ous wastes are considered as either all waste streams containing one or more of these
substances, or as uncleaned containers and inner liners for these waste streams.

c. Hazardous waste source lists. Many wastes have been designated as hazardous and
listed according to specific or non-specific industrial sources, such as those from the
production of iron, steel, pesticides, explosives, various organic chemicals, etc. These
include process residues, emission control dusts, wastewater treatment sludges, spent
solvents, spill residues, process intermediates, or by-products. The EPA can provide cur-
rent lists of specific and non-specific source hazardous wastes. All the waste streams
listed, plus wastes derived from handling or treatment of listed waste streams, are con-
sidered to be hazardous. References for hazardous waste lists are 40 CFR 261.30-33.

3-4. Nonregulated wastes

a. Some wastes, such as the following solid wastes, are not subject to control by
EPA's hazardous waste regulations:

(1) Household wastes - garbage, refuse of sanitary wastes.

(2) Agricultural wastes - crop residues returned to the soil as fertilizers.
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(4) Mining overburden - returned to the mine site.

(5) Drilling wastes - from the exploration of crude oil, natural gas, or geothermal
energy.

Other nonregulated materials include untreated domestic sewage discharged to sewer
systems of municipal wastewater treatment plants, point-source industrial discharges
(wastewater treatment effluents) regulated by the Clean Water Act, irrigation return
flows, or source, special nuclear, or by-product materials regulated by the Atomic
Energy Act of 1354. Refer to 40 CFR 261.4.

Exclusions are regulated by the NRC, which has issued other disposal regulations.
Transportation information should be obtained from the DOT Hazardous Materials Trans-
portation Office. 40 CFR 261.4(6) also excludes some specific chrome-bearing wastes.

b. Wastes produced by "small quantity generators" are not regulated, with special
exceptions. "Small quantity generators" are those producing fewer than 1000 kilograms
of hazardous waste, or less than 1 kilogram of "acutely hazardous" or "toxic" waste, in a
calendar month.

c. A waste may be temporarily exeluded from regulation if the generator (not just
"small quantity generators") requests a review of the waste's characteristics or of the
testing methods which established the waste as hazardous. Persons seeking these reviews
should consult the EPA or appropriate regulatory agency for information.

3-5. The manifest system

a. The EPA manifest is a control measure which accounts for the movement of a
hazardous waste from its generation site to ultimate disposal, forming the basis for
"eradle to grave" management of these wastes. A shipping document is also required by
DOT for all hazardous materials. A manifest:

(1) Serves as a tracking device for hazardous wastes; the cradle-to-grave report-
ing system is designed to help protect human health and the environment during the
transport of these wastes.

(2) Provides a base for recordkeeping and report requirements.

b. Manifests must be prepared by waste generators and submitted to transporters
whenever hazardous wastes are sent off-site. A generator who accumulates hazardous
waste for more than 90 days is regarded as operating a storage facility and must comply
with 40 CFR 264, 265, and 270. The manifests must travel with the waste until it is
delivered to a storage, treatment, or disposal facility. Generators must designate one
facility which is permitted to handle the wastes; an alternate facility may be designated
if an emergency prevents delivery to the primary facility. Specific information required
on the manifest includes:

(1) A manifest document number.

(2) EPA identification numbers for the generator, transporter, and receiving
facility.
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(3) Waste description, including volume or weight of the waste, and type and
number of containers (according to DOT specifications Title 49, Code of Federal Regula-
tions, Parts 171-179; "Subchapter C, Hazardous Material Regulations" [November *983]).

(4) Certification by the generator that all materials are prepared for transport in
accordance with DOT requirements Title 49, Code of Federal Regulations, Parts 171-179;
"Subchapter C, Hazardous Material Regulations" (November 1983).

c. Manifests must be signed by each person handling the waste, and copies returned
to the generator when the waste is delivered to a storage, treatment, or disposal facili-
ty. Any changes in original delivery instructions must be inciuded on the manifest.

3-6. Guidelines for generators and transporters

a. EPA regulations require all generators and transporters to follow acceptable man-
agement practices for handling hazardous wastes (Title 40, Code of Federal Regulations,
Parts 261-265). Current titles are:

40 CFR 261 Identification and listing of hazardous wastes
262 Standards applicable to generators of hazardous waste
263 Standards applicable to transporters of hazardous waste
264 Standards for owners and operators of hazardous waste treatment
storage, and disposal facilities
265 Interim status standards for owners and operators of hazardous
waste treatment, storage, and disposal facilities.

Generators must determine whether their wastes are hazardous by testing, consulting the
EPA's "Hazardous Waste List," or studying the waste-generation process. Wastes from
different DOT hazard classes should not be mixed in the same container. Generators
must have an EPA identification number before sending any hazardous wastes off-site for
storage, treatment, or disposal. Transporters must also have identification numbers.
Generators should not keep hazardous wastes on-site for more than 90 days, because then
they become subject to storage facility regulations. Both generators and transporters
are responsible for insuring that hazardous wastes sent off-site are properly prepared for
transport according to DOT requirements for packaging, marking, labeling, and placard-
ing (Title 49, Code of Federal Regulations, Parts 171-179; "Subchapter C, Hazardous
Material Regulations" [November 1983}).

b. The Department of Defense (DOD) has appointed the Defense Property Disposal
Offices (DPDOs) as its hazardous waste disposal agents. All wastes that are not internal-
ly recyclable should be presented to the local DPDO for disposal. Arrangements should
be made with the local DPDO prior to shipping any hazardous wastes. The shipper should
determine if the DPDO has the required permit and facilities for receipt and handling of

the specific waste.

c. Both generators and transporters must keep records of all hazardous waste ship-
ments for 3 years, starting when a transporter first accepts a waste from a generator.
Generators should also keep results of all tests performed on wastes to assess their
hazardous properties. Generators must notify EPA of all shipments failing to reach a
designated facility. There is a 35-day period before notification is required. The EPA
requires annual reports for both generators and transporters, which should include a
waste's DOT hazard class, its EPA-listed waste category, and its hazardous characteris-
ties. Table 3-2 gives an exampie of DOT hazard classes and respective codes. DOT
sometimes changes its classification system; therefore, a current list should be obtained




from DOT, the EPA, or State Department of Solid Waste. Reports should also include
information on lost manifests and international hazardous waste shipments (Title 40,
Code of Federal Regulations, Parts 261-265, listed in paragraph 3-6a).

3-7. Guidelines for owners and operators of storage, treatment,
and disposal facilities

a. Gene' ' management. EPA's general facility standards (Title 40, Code of Federal
Regulations. “arts 261-265) listed in paragraph 3-6a apply to all facilities that store,
treat, or dispose of hazardous wastes, with a few exceptions. For example, publicly
owned treatment works (POTWs), underground injection control programs (regulated by
the Safe Drinking Water Act), and ocean disposal programs (regulated by the Marine Pro-
tection, Research and Sanctuaries Act) are not controlled by these standards, even
though they may be handling hazardous wastes. Like generators and transporters, facil-
ity owners and operators must have EPA identification numbers to handle hazardous

materials.

b. Analytical requirements. Facility owners and operators must obtain physical and
chemical analyses of representative samples of all wastes received at the facility before
wastes can be stored, treated, or disposed of. Such analyses must also be repeated when
changes in the waste-generating processes have (or are thought to have) occurred. Any
waste which appears to be different from what is designated on accompanying manifests
should be analyzed. Facility owners and operators should outline sampling and testing
procedures and sampling schedules in a general waste analysis plan which summarizes
this information for all hazardous wastes received.

c. Security. To protect the public from potential health hazards, all storage, treat-
ment, and disposal facilities should use basic security measures to guard against unau-
thorized entries to the facility. These measures should include provisions for: surveil-
lance systems; artificial or natural barriers surrounding the facility; controlled entry at
access points to the facility regulated by electronic devices, guards, etc.; and posted
warnings against unauthorized entry (in appropriate languages for states bordering
Canada or Mexico).

d. Records. Facilities must sign all manifests accompanying hazardous waste ship-
ments and return appropriate copies to the generators. Facility owners and operators
must keep records describing the characteristics, quantities, and locations of all hazard-
ous wastes received. These records should also include methods of storage, treatment, or
disposal of wastes, as well as inspection records, monitoring, analytical results, ete.
When a facility is closed, these records should be forwarded to the EPA and local land

management officials.

e. Groundwater monitoring. Owners and operators of facilities that treat, store, or
dispose of hazardous wastes in surface impoundments, waste piles, landfills, or land
treatment units must conduct a monitoring and response program to ensure protection of
groundwater from contamination. Groundwater sampling systems must include enough
wells, typically at least three, strategically located to provide a typical sample of water
from the top aquifer. 40 CFR 265.91 requires one monitoring well upgradient and three
wells downgradient. Sampling must be done at least twice a year during the active life
and post-closure period of the facility. The following should be measured: pH, specific
conductance, total organic carbon (TOC), total organic halogens (TOH), and concentra-
tions of specific contaminants. Normal background levels for these parameters must be
established using analytical well data. All samples must be carefully compared with
background data to determine if leachate from the facility has caused a statistically




significant degradation in groundwater quality. Groundwater monitoring program
requirements for a particular facility are enumerated in the facility's operating permit,
issued by the EPA Regional Administrator.

f. Closure of facilities. EPA regulations define specific measures which must be
taken before and after closure of storage, treatment, and disposal facilities. These

include:
(1) Installation of a final cover to prevent leachate generation.

(2) Facility maintenance to minimize potential for release of wastes to the
environment. Both the Interim and Permanent standards require postclosure care for 30

years.

(3) Removal or final disposal of all waste inventory, including all equipment used
to handle hazardous wastes.

(4) Notification of generators and transporters of the final date for receiving
hazardous wastes.

(5) Notification of regional authorities about projected facility closure date.

(6) Provisions for post-closure groundwater monitoring system in compliance with
existing regulations.

g. Corrective action programs. If a facility exceeds the groundwater protection
standard established in its operating permit, the owner or operator must begin a correc-
tive action program. This program must treat or remove hazardous constituents. More
vigorous monitoring, including a larger number of wells and more frequent sampling, may
be required to demonstrate the effectiveness of actions taken. Corrective action pro-
grams cannot be stopped until groundwater protection standards have not been exceeded
for at least three consecutive years. All corrective action programs must be established
and operated according to guidelines specified by the EPA Regional Administration in the
facility's permit.

3-8. Hazard reduction techniques
Two major problems which may occur from improperly designed or managed facilities:

- Fires, explosions, or production of toxic fumes caused by violent reactions of
ignitable, reactive, or incompatible wastes.

- Contamination of the environment by hazardous pollutants. EPA regulations
require special considerations to get rid of these hazards.

a. Guidelines for storage tanks and containers. Proper management of hazardous
waste tanks and containers minimizes potential health and environmental hazards.
Examples of possible measures include:

(1) Containers constructed of materials compatible with wastes stored in them,
particularly if the wastes are highly corrosive.

(2) Compiiance with DOT regulations for tank and container reuse.




(3) Routine, frequent inspections for leaks or ruptures.

(4) Safe locations, well inside the facility's boundaries, for all hazardous waste
storage vessels.

(5) Adequate cutoff devices for emergency shutdown of waste feed to tanks.

(6) Maintenance of adequate freeboard in uncovered tanks, unless equipped with
drainage controls or surrounded by dikes to contain any spills.

b. Special considerations for highly reactive wastes. Special management procedures
are required of facilities handling ignitable, explosive, reactive, or incompatible wastes.
Storage tanks, containers, and waste piles should not be placed in areas in which condi-
tions would cause them to undergo violent reactions. Ignitable and explosive wastes
should not be stored near machinery which gives off sparks or large quantities of heat.
Incompatible or reactive wastes should not be stored in adjacent containers or placed in
the same pile. Ignitable or explosive wastes should not be stored in waste piles unless
they are protected from conditions which encourage fires or explosions. When possible,
all ignitable, explosive, reactive, or incompatible wastes should be pretreated to render
them unreactive before storage or disposal. Table 3-3 gives examples of incompatible
wastes and hazards produced by certain waste combinations. Regulatory agencies must
be consulted regarding specific applications to ensure compliance.

c. Selection of facility sites. Site selection for hazardous waste management facili-

ties is a critical factor in minimizing the potential for groundwater contamination by
leachate and runoff. These guidelines are discussed in 40 CFR 264.18(a). General areas

to be avoided include:

(1) Limestone or highly fractured rock quarries and most sand and gravel pits,
which are usually good aquifers.

(2) Swampy areas, unless adequately drained to get rid of standing waters.
(3) Floodplains with a high potential for inundation by surface waters.
(4) Any permeable material with a high water table.
Good sites include areas such as:
(1) Clay pits if they are kept dry.

(2) Flat upland areas with a great enough impermeable layer of soil, such as clay,
overlying aquifers.

(3) Regions near the heads of gullies in rough topographical regions where there is
very little surface water.

3-9. Contingency plans

a. Storage, treatment, and disposal facilities require careful management to avoid
the release of hazardous materials to the air, soil, or water. Contingency plans must be
prepared for use in emergencies such as fires, explosions, or unplanned releases of
hazardous materials. The guidelines for developing and the requirements for the
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necessary contingency plans are found in 40 CFR 264.30-56. Actions must be designed to
minimize or eliminate long- and short-term dangers to humans and the environment.

b. Generators and transporters of hazardous wastes, as well as owners and operators
of storage, treatment, and disposal facilities, must have effective emergency plans ready
to implement immediately if fire or explosion occurs or hazardous materials are
released.

e. The plan should contain emergency procedures, locations of emergency equipment,
notification numbers for local emergency response teams, and shutdown and evacuation
procedures for personnel. Examples of required emergency equipment are:

(1) Communications or alarm systems, including an internal system for warning
personnel and an external system to summon emergency response teams (fire and police,
other rescue and specialized clean-up crews).

(2) Portable fire extinguishers.

(3) Spill control and decontamination equipment.

(4) Adequate water supply for sprinkler systems, etc.
The plan must designate an emergency coordinator to direct emergency operations and
coordinate response team activities. He/she must identify the released waste and assess
its potential hazard, considering the nature, quantity, source, and exposed area of the
release. The emergency coordinator is responsible for notifying the authorities desig-
nated in the contingency plan.

d. Hazardous waste spills posing serious health hazards must be reported immediately
to designated on-the-scene regional coordinators. Suech spills might also be reported to
the National Response Team. The report should include information such as:

(1) Name and telephone number of the reporter.

(2) Location of the spill (facility address of geographic region).
(3) Time and type of incident (discharge, fire, explosion, ete.)
(4) Extent of injuries, if any.

(5) Name and quantity of material involved.

(6) Possible environmental or health hazards resulting from release of hazardous
material.

e. Transporters must take immediate action to protect human health and the
environment when a hazardous waste spill occurs. Actions might include immediate
removal or containment with temporary dikes.

f. Transporters having hazardous spills must submit written reports containing infor-
mation specified in DOT regulations to:




The Director, Office of Hazardous Materials Reguiations
Materials Transportation Bureau

Department of Transportation

Washington, D.C. 20790

3-10. Storage, treatment, and disposal methods

Storage facilities hold wastes until they are treated, disposed of, or stored eisewhere.
Treatment processes change the physical, chemical, or biological characteristics of a
hazardous waste to render it less hazardous, reduced in volume, or easier to recover or
store. Disposal facilities are those in which hazardous wastes are permanently placed
into land or water, where the waste will remain after facility closure. Table 3-4 sum-
marizes typical storage, treatment, and disposal options, applications, and special opera-
ting considerations. These are based on existing EPA regulations and could be subject to

change.
a. Surface impoundments

(1) Surface impoundments are natural topographic depressions or man-mad<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>