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HAZARDOUS WASTE MINIMIZATION ASSESSMENT:
FORT MEADE, MD

1 INTRODUCTION \

Background

Waste minimization is the process of reducing the net outflow of hazardous solid, liquid, and
gaseous effluents from a given source or generating process. It involves reducing air emissions,
contamination of surface and ground water, and land disposal by means of source reduction, recycling
processes, and treatment leading to complete destruction. Transferring pollutants from one medium to
another (e.g., from water to air) by treatment processes is not waste minimization.

On November 8. 1984, the U.S. Congress signed into public law' the Hazardous and Solid Waste
Amendments (HSWA) act establishing a national policy on waste minimization. HSWA required the
U.S. Environmental Protection Agency (USEPA) to issue regulations that began the process of
implementing the 1984 amendments to the Resource Conservation and Recovery Act (RCRA).? Among
the Federal regulations is a requirement that every generator of hazardous wastes (HW) producing in
excess of 2205 pounds (Ib)" per month certify, when hazardous wastes are manifested (listed on a
tracking document), that a hazardous waste minimization program is in operation.’ Generators are
required to submit biennial reports to the USEPA that describe efforts taken to reduce the volume and
toxicity of waste generated during the year. Federal regulations issued in October 1986 clarify the
status of small quantity (220 to 220S Itvmonth) generators (SQG) of hazardous waste. SQGs are
required to make a "good faith” effort to minimize hazardous waste generation and implement the best
available treatment, storage, or disposal altemnative economically feasible.

The more restrictive regulations, high treatment/disposal expenses, and increased liability costs
prompted private industry and several government agencies to critically examine means that will lead
to prevention of pollution as opposed to end-of-pipe treatment methods. Waste minimization is
e omically beneficial to Ammy installations. Some of the cost savings realized by minimizing wastes
resul: from: reduced transponation and disposal costs for offsite disposal; reduced compliance costs
for permits, monitoring, and enforcement; reduced onsite treatment costs: reduced onsite storage and
handling costs; lower risk of spills, accidents, and emergencies; lower long term liability and insurance
costs; reduced raw materials costs; reduced waste generation fees; reduced effluent costs and
assessments from local sewage treatment plants; reduced production costs through better management
and efficiency; and, reduced operation and maintenance costs.

In fiscal year (FY) 1987, the Army directly paid (through a centrally funded process) the Defense
Logistics Agency (DLA) $17.5 million for disposal of only 15 percent of the total wastes generated
by Army installations.’ The DLA, through its Defense Reutilization and Marketing Offices (DRMOs)
located in several regions, was responsible for dispcsal of most categeries of hazardous waste generated

' Public Law 98-616, Haserdous and Solid Wase Amendments (1984).

? public Law 94480, Resource Conservation and Recovery Act (1976).

* Regardless of the units of messure wed in sourcs documents, all messurements have besn converted to English units.
Metric conversions are on p 135,

40 CFR 261, ldentification ard Listing of Hasardous Waste, and 40 CFR 262, Standards Applicable to Generators of
Hazardous Wastes (1985).

* Federal Register, Vol 51, No. 190 (October 1986), pp 35190-35194,

! V.J. Ciccons end Associstas, Inc., Program Status Report: Department of the Army Hazardous Waste Minimizasion (U.S.
Army Environmental Office, August 1988), p 43.
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by the installations. The installations do not have a separate funding account for waste disposai and
therefore do not realize the responsibility for waste gencrat.on and the cost of disposal. Beginning in
FY 1990, the accounting process for waste disposal will be decentralized to provide a strong economic
incentive 1o reduce waste generation.® The installations will have to pay the waste disposal costs from
their operation and maintenance budget.

In December 1985, the Joint Logistics Commanders (JLC) established the following Department
of Defense (DOD) policy:’

The generation of hazardous waste (HW) at Department of Defense activities is a short- and
long-term liability in terms of cost, environmental damage, and mission performance. A HW

- minimization program shall be developed by cach service and shall contain the basic concepts
in this directive

Recognizing the liabilities of improper disposal and the advantages of waste minimization, JLC
set a DOD-wide goal of 50 percent reduction in hazardous waste generation by 1992, based on the
baseline generation in 1985. The Department of the Ammy is following this DOD goal and has
established a policy® applicable to all Active Amy, Reserve, and National Guard installations.

Amny installations are like small cities with a variety of activities that generate pollution within
their boundaries. Unlike civilian cities, where there are many SQGS, cach installation as a whole (and
its Commander) is a generator held responsible for complying with regulations and reducing poliution
from all the activities within its dboundaries. Environmental protection must be made a primary concem
of every employee on an installation. Everyone must make an effort to protect air, water, and land
from industrial and chemical contaminants. Pollution prevention pays not only in terms of complying
with regulations, saving in disposalAreatment costs, reducing liability and improving public image, but
also in maintaining the good health and welfare of all people.

Each installation is responsible for implementing a hazardous waste minimization (HAZMIN) plan
and each employee, military and civilian, is responsible for following the plan. To comply with both
the letter and the spirit of the law, the U.S. Amy Forces Command (FORSCOM) contracted the U.S.
Amy Construction Engineering Research laboratory (USACERL) to prepare HAZMIN plans for five
FORSCOM installations. This report is the first of the plans and provides a framework for surveying
similar installations and developing their HAZMIN plans.

Objective

The objective of this research was to0 develop a hazardous waste minimization plan for Fon
Meade, MD to include the actions necessary to accomplish reduction in volume and toxicity of
hazardous wastes generated.

of the Am” mdld‘“ lcl.l).iuium. "Hazardous Weste Disposal Funding,” DAEN-ZCP-B Memorandum (Department
Army,

l' mmeWmumm'm-ummdm.
¢ Hesardous Wase Minimisation (HAZMIN) Policy (Departmant of the Army, 1989).
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Approach
The following approach was used to deveiop the plan:

1. Prepare a study strategy that included development of a protocol for conducting 2 HW
inspection/survey. The inspection/survey protocol was developed from literature reviews and previous
HW surveys performed by the U.S. Amy Environmental Hygiene Agency (USAEHA), and USACERL.

2. Conduct a survey of all possible waste generated at Fort Meade from 17 through 21 October
1988, 7 through 9 February 1989, and 22 through 24 March 1989,

3. Compile data on hazardous materials procurement by different users on the installation.
4. Compile data on hazardous waste generation for each possible generate . on the installation,

5. Compile information on each waste stream including; waste characterization; waste source;
baseline generation; current method of treatment, storage, and disposal and the associated costs; and
past/present minimization efforts and associated costs.

6. Prioritize waste streams by criteria such as: composition, quantity, degree of hazard, method
and cost of disposal, compliance status, liability, and potential to minimize.

7. Idensi® :1d prioritize minimization options for major waste streams.
2 Concuc. f~asbility and economic analyses of minimization options.
9. Prepare the final plan.

Scovig

Although an aitempt was made to quantify ail the hazardous materials procured by and hazardous
wastes generated at Fort Meade, a study of the mass balance of chemicals entering and wastes leaving
the installadon (which allows development of strategies for waste minimization) could not be compieted
because of lack of data.

Some of the tables prepared for this report contain blanks. The blanks do not represent zero
waste genenation, but rather that the data was not available, Fort Meade should make every effort to
locate the data and update the tables. Proper inventory control will generate data for future use,

Mode of Technology Transfer

mHAzwanlm(Appendle)wmbeptmedtoFonMedeforlmplanmuum The
recommendations that have made should be incorporated in the installation policies and
regulations.




2 HAZARDOUS WASTE MINIMIZA(ION

The HSWA requires generators of hazardous wastes to certify that they have a waste
minimization prograni. Every waste shipment manifest (or tracking document) is accompanied by the
following declaration, in compliance with Section 3002(b) of HSWA:

The generator of the hazardous waste has a program in place to reduce the volume and
toxicity of such waste to the degree determined by the generator to be economically
practicable; . . .

HSWA Section 3002(a) requires the generators of hazardous wastes to submit a biennial report,
including their efforts to reduce the volume and toxicity of wastes gencrated. HSWA Section 3005¢h)
requires facilities that treat, store, or dispose of hazardous wastes to submit annual reports accompanied
by similar declarations on waste minimization.

The HSWA also established a national land disposal restriction program by developing a schedule
for banning all hazardous wastes from land disposal by May 1990. In November 1986, USEPA issued
the first set of restrictions regarding land disposal of hazardous wastes.” These restrictions prohibited
land disposal of untreated and concentrated spent solvents. Deadlines for banning land disposal were
extended for other solvent wastes because it was felt that sufficient nationwide capacity for treatment
did not then exist. It may well be that in a few years commercial land disposal will be availabie only
to hazardous waste cesidues from treatment processes. In addition, generators must realize that they
may be held liable for environmental contamination. Therefore, altemnatives to land disposal are

necessary.

Minimization includes any reduction in hazardous waste generation and any activities that result
in either a reduction in the total volume or quantity of hazardous wastes, or a reduction in the toxicity
of hazardous wastes produced, or both, as long as the activities are consistent with the national goal
minimizing present and future threats 1o the environment.” By this definition, treatment options such
as incineration are considered HAZMIN techniques. HAZMIN, therefore, can be achieved by:

1. Source Reduction: reducing or eliminating waste generation at the source, ysually within a
process or by an action taken to reduce the amount of waste leaving a process,

2. Recycling Onsite/Offsite: using a waste as an effective substitute for a commercial product,
or ss an ingredient or feedstock in a process. Recycling also implies reclaiming useful constituent
fractions from a waste or removing cuitsminants, allowing the waste to be reused, or

3. Treamment: eliminating the hazardous characteristics cf a waste 0 make it nonhazardous to
human health and the environment.

The hierarchy that should be used in a waste minimization process is shown in Figure 1. The
small amount of residue (e.g.. ash) from the process will require "ultimate” disposal (e.g.. landfill
burial). Various waste minimization techniques, discussed in detail below, are shown in Figure 2.
These techniques can be divided into three HAZMIN categories. Maximum waste reduction is usually
achieved by using the best combination of suitable techniques from all three categories.

*Federal Registar, Vo! 51, No. 190.

® Minimization of Hazardous Waste. Executive Summary and Facs Sheat, EPA/S30/SW-86/033A (US. Environmental Prossction
Agency {EPA), Office of Solid Wasts, 1986).

‘Figures and tables are located & the end of each chaper.
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Source Reduction

Source reduction is at the top of the hierarchy and is the "ideal” solution to the problem of
hazardous wastes. All wastes have some potential to be minimized by using better operating practices,
product/material substitution, and process changes. Source reduction eliminates the need for storage,
transportation, treatment, and residue dJisposal, and the associated liabilities.

Better Operating Practices

Better operating practices include the simplest source reduction measures such as reducing spillage
and leaks, inventory control, employee educationtraining and control, and better materials/wastes
handling practices (e.g.. segregation). Experience has shown that education and training programs in
safety and hazardous materials/wastes management can be very effective. One approach 10 good
housekeeping is to automate or computerize continuous processes, thereby decreasing human involve-
ment and errors. Waste segregation is an extremely important housekeeping practice that should be
incorporated into the work standard. For example, mixing a minute quantity of hazardous waste with
a large quantity of nonhazardous waste generatcs a large quantity of hazardous waste that has to be
reported and properly disposed of. Therefore, wastes should never be mixed (e.g.. solvents and oils,
trash and solvents/oils, gasoline and solvents, etc.). Also, the purity of the waste determines its
recyclability (discussed below). Combining dissimilar wastes reduces the chance of recovering either
one of them. By using waste segregation and improved handling, most generators could considerably
reduce the quantities of wastes generated.

Inventory control is perhaps the most critical and effective beiter operating practice for HAZMIN.
It is a low-cost and easily impiementable method that is popularly used in many industries."" The
quantities of wastes generated can be minimized by reducing the amount of excess material in stock
and the amount used in any process or operation. Controlling the purchase of raw materials is the first
step in inventory control. Standard operating procedures that allow local or Federal supply system
purchase of only approved materials should be established. New materials must be approved before
purchase. A tracking system should be established to ensure that all the materials purchased are used
properly. Such a materials "manifest” system is a tool that is useful not only in minimizing waste
generation but also in comnlying with the Community "Right-To-Know" law."

ProductiMaterial Substitution

Product/material substitution is a major category of source reduction. Most hazardous wastes are
0 categorized because they result from processes that use hazardous materials as input or in an inter-
mediate step. Product substitutions are necessary to minimize the environmental impacts of some pro-
ducts (e.g., pesticides such as DDT, 2.4.5-T, etc.) and associated wastes. Use of nonhazardous or less
hazardous products as substitutes is therefore recommended. An exampie of product substitution is
replacing cadmium piated products with zinc or aluminum plated products in metal finishing operations.
Material substitution can also be viewed as a change in a process that involves using nonhazardous or
less hazardous input or aw material, or a material with few impurities. Less hazardous materials with
fewer impurities can reduce the likelihood of generating high volumes of hazardous wastes. Some
examples of material substitution are: replacing chiorinated solvents (e.g.. trichloroethylene [TCE),

" G.E. Hunt snd R.N. Schecter, "Minimization of Hazardous-Waste Generation,” in Standard Handbook of hazardous Waste
Treasment and Disposal, HM. Fresman Ed. (McGraw Hill, New York, NY, 1989), pp 53-5.27; D. Huisingh, Profits of
Polluticn Prevention: A Compendium of North Carolina Case Studies (North Carolina Board of Science end Technology,
Raleigh, NC, 1983).

Publy Law 99499 Tide [IL Superfind Amendments and Reauthorization Act (1986).

" Aliarnative Technology for Recycling and Tressmers of Hazerdous Wastes, Third Biennial Report (Californis Deparunent
of Health Services, Alemative Technology and Policy Development Section, 1986).
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L1, 1-trichloroethane, etc.) with hot caustic solutions or detergents in degreasing operations: using
noncadmium pigments in ink manufacture; and replacing cyanide formulations with noncyanide
formulations in cadmium electroplating baths.

One major form of product/material substitution is “aqueous” substitution; the use of water-based
materials as inputs or products in a process. Many aqueous altematives have been developed by the
. «emical industries. Some examples of aqueous substitution are:' replacing organic liquids (e.g., TCE,
stoddard solvent, xylene, toluene, etc.) with water-based products (e.g., Citrikleen, Histoclear, etc.) in
metal cleaning and degreasing operations; replacing petroleum-based fluids with water-based fluids in
metalworking and machining operations; substituting solvent-based ink with water-based ink in the
printing processes; and using a water-based developing system instead of a solvent-based system in the
manufacture of piinted circuit boards.

Process Changes

Some generators will have to consider either improvements in the manufacturing process or even
major changes in the technological processes to achicve waste reduction. Process change is a category
of source reduction and includes source co .trol. Source control implies examination and reevaluation
of the processes that generate hazardous waste. Process optimization and increased efficiency were
terms commonly used in source control projects to obtain the best quality product. Not much attention
was paid to the waste. The concept of source control, therefore, is not new. Optimizing a process
or increasing its efficiency also reduces the quantities of wastes generated. Process change or source
control can further be divided into: process/equipment modifications, improved controls, and energy/
water conservation, .

Process/equipment modifications will require that operating/manufacturing processes and equipment
used for waste minimization be redesigned. Some examples of process modifications are:'* using dry
plastic media blasting instead of wet chemical stripping (with methylene chloride, hot caustics, etc.) to
remove paint from metallic substrates, replacing cocurrent rinsing with countercurrent rinsing in metal
plating and surface finishing operations, and retrofitting the existing chrome-plating processes with
equipment that reduces the discharge of rinsewater to almost zero.

Improved controls could also be included under "better operating practices.” It implies proper
control of processes or equipment to reduce emissions and waste generstion, Conserving energy/water
by controlling the heat input and reducing the amount of rinse/process water used can reduce emis-
sions, solid wastes, and wastewater.

Recycling Onsite/Offsite

After all source reduction eechniques have been examined for & particular waste stream, recycling
options, both ongite and offsite, should be considered. Three types of onsite recycling operations are
available:** (1) reuse of waste in the same process (e.g., continuous recycling of rinsewaters in
piating/finishing operations, recycling of tetrachloroethylene in dry cleaning operations), (2) use of the
waste in a different process (e.g., using waste battery acid as a neutralizing agent in an industrial
wastewater treatment plant), and (3) processing the waste to produce a reusable product (e.g., distilling
solvents, buming used oil for heat content, etc.). Offsite recycling includes methods used to process

“ Aliarnative Technology for Recycling and Tressmens of Hasardous Wasees.
Y Aliarnative Technology for Recycling and Trestment of Hasardons Wastes.
% Alsernative Technology for Recycling and Trestment of Hazardous Wasses.




the waste to produce a usable product (e.g., re-refining waste oil, reclaiming lead from lead-acid
batteries, recovering silver from fixing bath solutions, incinerating hazardous wastes for heat content,
etc.).

Recycling of hazardous wastes is encouraged by the Federal and State govemments. Hazardous
waste generators must explore all recycling opportunities for wastes whether or not the generation is
reduced. Industrial recyclers are available for a number of wastes. Recyclable wastes include:"’
unused commercial chemical products, halogenated solvents, oxygenated solvents, hydrocarbon soltvents,
petroleum products (including oils and hyu aulic fluids), pickling liquor, unspent acids and alkalis, and
selected empty containers. Some offsite programs recycle batteries, mercury, and drums. Offsite
recycling is also a2 major part of the program called "solvent leasing." In this program, a generator
will lease process equipment. The equipment owner provides clean solvent and is responsible for
removing and recycling used solvent.

An offsite recycling method that neede to be evaluated by DLA and DRMOs is the use of waste
exchanges to recycle wastes. Waste exc nges are operations that engage or assist in transferring
wastes and information conceming waster They help generators develop effective waste minimization
programs and comply with legislative anc sgulatory requirements. A list of waste exchanges operating
in North America is provided in Tabl . |. Some of these organizations are waste information
"clearinghouses™ and others are waste material exchanges. The information exchanges are usually
nonprofit organizations that provide information about the availability and demand of waste materials.
Material exchanges act as agents or brokers, and usually take the waste materials, process them, and
market them for profit.

Treatment

Treatment of hazardous wastes should be the last minimization choice; after source reduction and
recycling, but before "ultimate” disposal. Treatment altematives must be considered only if source
reduction and recycling are not feasible or economically practical. A treatment process: (1) destroys
or detoxifies a hazardous waste to a material safe for disposal, (2) concentrates or reduces the volume
of wastes for safer handling and disposal, or (3) immobilizes the hazardous components to keep them
from the environment. Generators of large amounts of hazardous wastes usually treat the wastes onsite;
generators of small amounts of hazardous wastes use offsite trestment facilities. With the increased
availability of commerciaily packaged trestment units, generators may opt (O treat wasies onsite. A
hazardous residue requiring “ultimate”™ disposal may still be genersted. Treatment processes include
neutralization, filtration, evaporation, incineration, and precipitation, Acids, bases, and plating wastes
are some of the waste streams that can be treated reads.

Four broad categories of treatment technologies (physical, chemical, biological, and thermal) are
spplicable to all waste streams. Physical treatment techniques, generally involving phase separation
(e.g.. solids from liquids), include:'* separation techniques such as centrifugation, clarification,
coagulation, decantation, encapsulation, filtration, flocculation, flotation, foaming, sedimentation,
thickening, and ultrafiitration; and specific component removal tech.iques such as adsorption, blending,
catalysis, crysuallization, dialysis, distillation, electrodialysis, evaporation, magnetic separation, leaching,
fon exchange, liquid-liquid extraction, reverse osmosis, stripping, and sand filtration. Some of the
physical treatment techniques can be readily used as pretreatment steps (¢.g.. flitration, sedimentation,
eic.) before onsite recycling of wastes and also as a part of better housekeeping practices.




Chemical treatment techniques that use the differences in chemical properties of substances.
include:® mound adsorption, fixation, oxidation, precipitation, reduction, chlorination, chloninolysis,
cyanide destruction, degradation, detoxification, ion exchange, neutralization, ozonation, and photolysis.
Biological treatment techniques include:® activated sludge digestion, aerobic processes, composting,
tnickling filtration, and waste stabilization. Biological reatment processes rely on microorganisms
(bacteria, fungi, etc.) to decompose and/or bioaccumulate the contaminants in wastes.

As a HAZMIN technique, treatment, unlike source reduction or recycling, has legal (or RCRA)
implications. A permit has to be ottained for treatment of hazardous wastes. Only elementary
neutralization (e.g., laboratory acids/bases neutralization) and "enclosed” wastewater and other treatment
units are exempt from permitting requirements.”

HAZMIN Assessment

The HAZMIN assessment procedure and development of the plan (Appendix A) was based on
the methods described in EPA (Environmental Protection Agency) Manual for Waste Minimization
Opportunity Assessmenss™, and other references.”’ The assessmemt protocol and survey forms are
attached in Appendix B.

Development of a successful HAZMIN program contains four critical phases: planning and
organization, assessment, feasibility analysis, and implementation (see Figure 3). Figure 4 indicates
the two phases that USACERL was involved in. The U.S. Ay Forces Command (FORSCOM) did
the initial planning and organization for Fort Meade. .

The first task in the assessment phase is to gather all the available information pertaining to
hazardous materials procurement, waste generation, and operating procedures. Second, the waste
streams are prioritized and selected for assessment Team members are selected and a survey agenda
is organized. The next step is the actual survey that includes: interviewing supervisors, foremen, and
operators; observing housekeeping practices; inquiring about standard operating procedures; and
gathering information about levels of administrative controls. Waste minimization options are then
evaluated. The most promising options are selected for detailed evaluation.

In the feasibility analysis phase, the technical and economic feasibility of selected minimization
options is evaluated. This phase includes the installation information (Chapter 3) and data gathered
(Chapter 4), waste minimization techniques for the various types of sources and wastes (Chapters 5 to
11), and economic analysis of minimization options for select waste streams (Chapter 12).

Fort Meade should implement the HAZMIN plan according to methodology presented in Chapter
13. Successful implementation of the plan will require command support and commitment. Con-
tinuance of the HAZMIN program in the future will require constant evaluation of the goals, reassess-
ment of generators, and developing newer/better procedures for minimizing wastes.

® Alternative Tochnology for Recycling and Trestment of Hasardous Wases,

® Alternative Technology for Recycling and Treatmens of H ssardous Wastes.

» 40 CFR 260, Hasardous Waste Management System: General (1985).

B EPA (Emvironmersal Protection Agency) Manual for Waste Minimitation Opportwnity Assessments, EPAJG00/2-88-025
(USEPA, Hazardous Wasws Enginesring Ressarch Laburstory, 1988).

¥ R.H. Hermawest,"How 1 Conduct your Waste Minimization Audit,” in Wests Minimization Msnual (Government Institutes,
inc., Rockvilie, MD, 1987), pp 61.75; M.E. Resch, "Hazardous Waste Minimizadon Audis Using s Two-Tisred Approsch.”
Environmensal Progress, Vol 7 (1988), pp 162-166; M. Drabkin, C. Fromm, and H. M. Presman, "Development of Options
for Minimizing Hazardous Waste Generstion,” Esvironmantel Progress, Vol 7 (1988), pp 167.173.
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Figure 1. Waste minimization hierarchy.
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Figure 2. Waste minimization techniques.
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Table 1

List of Waste Exchanges

Alberta Wasss Mawsnals Exchange
&b Floor Terrace Plass

4443 Calgary Trul Sowh
Edmanton, Albene

CANADA T6H SR?

(403) 430-5461

(514) 296511

Canedisn Wane Matmials Ezchange
Ontane Ressarch Foundetion
Sheridan Park Rossarch Community
Misswssangs, Omario

CANADA LSK 183

(4l6) 224111

Sakam Ressarsh Corpovation’

*For profit information exchange.
**Material waste exchange.

Indians Wawas Exchange
P.O. Boa 1220
Indianapolis, IN 46206
(317) 634-2142

lndusinal Mamnsls Exchange Semas
2200 Churchull Rosd
TUSEPA/SLPC-24

Sprngfieid, IL 61706

(217) 7820450

Industrial Waste Informeuon Exchange
New Jerssy Chamber of Commerce

3 Commerce Sueat

Newark, NJ 07102

(201) 623-7070

Mmitobe Wasts Exchange

c/o Biomass Energy Insunse, Ine.,
1329 Niakwe Rosd

Winnipeg, Manitoba

CANADA R2J 3T4

(204) 297-3891

Montana Induetrial Wests Exchangs
Mantans hamber of Cosunerce
P.O. Boa 1730

Helosa, MT 99624

(408) 443-2408

Novthesst industrial Weste Exchengs
90 Presidential Plase, Suis 123

South Wane Eachangs
Urben Instiose

UNCC Swuon
Qharlous, NC 28223
(704) 347-2307

Southern Wane Information Eachange
P.Q. Bozx 6487

Tallahessen, Fi, 32313

(PO4) 644-5316

Tonrosss Waste Exchenge

Tonnssses Munulscasrers snd Tazpayers
Associstion

226 Capnol Bivd., Sws 900
Nashville, TN 37219

(613) 236-5141

Woestelink, Division of Temsoon
Assonsses”™

P.O. Bor 12

Cmcinneti, OH 45174

(513) 2480012

Wostern Wose Eschange

ASU Camter fcv Eavironmental Sasdies
Kruuse Hall

Tempe, AZ 85287

(602) 963-1838

Zaro Wans Symeme”
2928 Poplar Sarem
Oukland, CA 94608
(419) 9938261

AL TR WS
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Figure 3. Hazardous waste minimization program development procedure.
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ASSESSMENT

O priozitize and Select Assessment Targets

9 select and Interview Personnel

oCollect HM Procurement and HW Gensezation Data
9suzvey Site and Review Data

Oprioritize Waste Streams and Generate Options

O screen and Select Options for Purther Evaluacion

PRAI(BILITY ANALYSIS

© Technical Evaluation

© pconomic Bvaluation

O select Options for Implementatcion

Figure 4. Hazardous waste minimization assessment and feasibility analysis procedure.
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3 FORT MEADE

History/Geography

. _Fort Meade, located in Anne Arundel County, MD, is a FORSCOM installation. It has an area
of 21 sq mi and is located to the east of the Baltimore-Washington parkway about 20 mi from
Washington, DC. One-third of the installadon consists of administrative, recreational, and housing
facilities: most of the remaining portion is used as a training area and combat range.

In 1917, the U.S. Congress authorized the building of Fort Meade as a troop cantonment facility
for use during World War 1. In 1928, it became a permanent Army installation. Thousands nf troops
have been trained at Fort Meade.

Presently, Fort Meade is an administrative post that houses the First U.S. Amy (FUSA)
Headquarters, the National Security Agency (NSA), US. Amy Intelligence and Security Command
(INSCOM) and many other tenants. The mission of Fort Meade is to provide administrative support
and services to all its tenant units and all reserve units located v :hin the regional purview of the
FUSA.

Tenants

Of the more than 60 tenants (see Appendix C) located within the geographic boundary of Fort
Meade the major tenants are listed below:

Headquarters, FUSA, Building 4550.

INSCOM. Buildings 4552, 4553, and 4554,

Kimbrough Army Community Hospitai (KACH), Building 2840.

National Security Agency (NSA). ,
Intelligence Material Activity (IMA), U.S. Army Material Command, Building 4544,
U.S. Amy Institute of Dental Research (USAIDR), Building 2832.

11th Engineer Battalion, Company C, Buildings 8610, and 8492.

85th Medical Battalion, Buildings 8542, 8543, 8545, and 70.

209th and 293rd Military Police Companies, Buildings 8478, 8479, 8486 and 8487.
327th Aviation Company, Building 90, and Tipton Airfield.

COINPUNBWLN~

Headquarters, Fort Meade administrative offices are located in buildings 4218, 4216, and 4217,
The major services and tenant support activities are managed by the Directorate of Engineering and
Housing (DEH), the Directorate of Logistics (DOL), Directorate of Personnel and Community Activities
(DPCA), and the Training/Audiovisual Support Center (TASC).

Environmental Programs

The Installadon Commander is responsible for complying with all the environmental regulations
and for control of pollution from sources within the installation boundaries. However, the DEH
through its Environmental and Energy Control Office (EECO) coordinates the environmental policy,
permits, and compliance matters with the Federal, State and local regulatory agencies. The EECO bears
the direct responsibility of developing and directing an environmental compliance program.
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In addition to Federal/State/local regulations, Amiy Regulation (AR) 200-1* also requires all
Amy installations to do everything possible to protect the environment in fulfilling their mission.
Fort Meade added a suppiement to AR 200-1, in 1980, extending the visibility of the environmental
program throughout the post. All the directorates were required to appoint environmental coordinators.
Following the passage of the RCRA (1980) and HWSA (1984), hazardous materials and hazardous
wastes managers were appointed at every unit identified as a generator of hazardous waste. A
summary of the Fort Meade environmental program is provided below.

Air Pollution Control

Fort Meade is required to comply with the regulations of the Metropolitan Baltimore Air Quality
Region, which are more stringent than the rest of the State of Maryland. Because Fort Meade was
out of compliance with respect to the total suspended particulate ambient air quality standard due to
emissions from the pathological incinerator at KACH, a new incinerator was installed and permitted
in 1980 by the State of Maryland. The incinerator brought Fort Meade into compliance, which
continues to date.

Water Pollution Comtrol

Two waste water treatment plants (WWTPS) were operated at Fort Meade from 1975 to 1980.
In 1980, USAEPA found that the treatment plants did not meet the water quality standards and issued
a compliance order. A contract was then issued to Metcalf and Eddy through the Baltimore District
of the U.S. Ammy Corps of Engineers to build a treatment facility to meet the water quality standards.
One of the WWTPs was deactivated and the second plant was upgraded to meet the additional influent
flow. Fort Meade had to receive a permit to discharge the backwash from the first treatment plant
filter before the second plant was upgraded. The backwash has been diverted to the upgraded WWTP
for treatment.

Radiation Pollution Control

The primary source of radiation at Fort Meade is the radiological equipment used at KACH and
the dental clinics. A 1979 radiation protection survey conducted by the AEHA concluded that all the
operations were in good order. No radioactive isotopes are used or stored at these facilities.

Solid Waste Management

Municipal and domestic wastes at Fort Meade are deposited in the installation’s only active
landfill. The refuse section of the DEH operates dumpsters and transporters for these wastes. The
sanitary landfill was operated using the "trench fill” method before 1976. Following the passage of
RCRA, Fort Meade was required to obtain a permit to construct and operate a landfill. A transition
was made in late 1976 to operate the landfill using the "area fill" method and, afier extensive review
by the USAEPA, the State of Maryland, and Anne Arundel County, & permit was issued in 1980.

Hazardous Matertals and Waste Management

A program to control toxic materisls (e.g., insecticides, herbicides, etc.) has been underway since
1980. Some of the hazardous materials being used on the post are listed below:

'Aslwh:ﬁm (AR) 200-1, Exvironmental Protection and Enhancement (Hesdquaners, Department of the Army (HQDA),
|\
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Insccticides:  Sevin, Dursban, Korlan, Ficam, Chlordane, Lindane, Pyrethrum, Phostoxin, Drione,
boric acid, Baygon, Diazinon, Malathion, DDT.

Herbicides: Amizine, Amitol-T, Simazine, 2,4-D, Bromocil, Dicambra, Tordon, Maintain,
Roundup, Phytar, Crop rider.

Fungicides: Lignasan, Benlate, Zineb.
Rodenticides: Diphacinone, Talon, Warfarin, Zinc Phosphide, Razol Tracking Powder.

Petroleum products:  Gasoline, kerosene, #2 fuel oil, diesel fuel, thinners, paints, lacquers, cleaning
solvents, trichloroethylene (TCE), 1,1,1-trichloroethane, JP-4, crankcase oils.

Compressed gases:Chlorine, ammonia, acetylene, ethylene oxide.

Acids/Alkalis: Hydrochloric acid, sulfuric acid, nitric acid, acetic acid, phosphoric acid, sodium
hydroxide, potassium hydroxide, lime.

Miscellaneoys: Univer, fluoride, alum, etc.

In 1988, the Installation Safety Officer instituted a new program 10 identify hazardous materials
for all users on the pnst. A data base of the quantities procured and stored is being developed to
comply with the requirements of Title 1II of the Superfund Amendmuus and Reauthorization Act
(SARA)® (i.c.. Community Right-To-Know).

A plan for spill prevention control and countermeasures was added to Supplement 1 of AR 200-1
in 1978, Although that plan is still in ¢ fect, it will be modified soon. A plan for management and
disposal of hazardous waste was developed and adopted in 1984. Some of the unique problems at Fort
Meade are discussed in the following paragraphs.

Hazardous Waste. Because of stored DDT awaiting disposal, Fort Meade applied in 1979 for
an Interim Status Permit as a generator and storage facility. The storage classification was expected
to be lifted after disposal of the DDT. However, Fort Meade continued to generate and store controlled
hazardous substances and, therefore, was required to obtain other permits. Currently, Fort Meade has
a Controlled Hazardous Substances Facility Permit issued by the State of Maryland in May 1988.

Waste Qil. Fort Meade generates about 40,000 gallons of waste oil per year, which is transported
and bumed at one of the central boiler plents for heat recovery, A State of Maryland air quality
permit has been obtained to continue this operation.

Frisble asbestos has been found in various old buildings on the installation.
Primarily in insulation, it is left intact if the insulation is still intact Only nonasbestos replacement
insulation is used. Workers are required to use safety equipment during demolition of old buildings
and in other asbestos-hazard workplaces. Asbestos wastes are treated as hazardous wastes and properly

disposed of.

In 1980 and 1986, the U.S. Amy Toxic and Hazardous Materials Ag=ncy
(USATHAMA) surveyed Fort Meade to determine past and present activities generating hazardous
wastes. One of their recommendations was to properly secure an area identified by Fort Meade as a
potential mustard gas burial site. Further details of the two USATHAMA surveys are provided below.

® Public Law 99-499.
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Installation Restoration Assessments

An installation restoration survey of Fort Meade was first conducted in 1980.* The purpose of
the assessment was to determine the existence of toxic and hazardous materials, and related contamina-
tion, with a major emphasis on the study of potential offpost migration. All the onsite records were
evaluated to assess the use of toxic materials. All the past and current industrial and nonindustrial
activities and operations were reviewed. The major activitiecs were vehicle maintenance, guided missile
shop, boiler plants, photographic laboratories, laundry and drycleaning, locomotive shop, ordnance
shops, spray painting, battery shops, vapor degreasing, electrical shop, chemical and clinical laboratories,
training areas, water and wastewater treatment, and dsmolition and buming. Some of the findings of
the study were as follows:

The two sewage treatment plants were not r eeting National Pollution Discharge Elimination
System (NPDES) permit requirements because of occasional upsets caused by discharges from
NSA plating actvities. A new WWTP was constructed and has been operational since 1983,

A sanitary landfill that has been in use since 1958 was monitored for potcidtial leaching of
contaminants into groundwater. The question of the possible presence of leachate in groundwater
was not answered by monitoring conducted by the State of Maryland.

A clean-fill dump site is located in a boggy area south of the sanitary landfill. A survey by
USAEHA revealed that many prohibited items were illegally disposed of in this area.

Behind the boiler house (Building 8481), there is an open drain nent to the bermed waste oil
tank that provides a pathway for transport of petroleum, oils, and lubricants (POL) into the
sewer. Flammable soivents were improperly stored behind Building 2246.

A suspected mustard gas burial site was not posted or secured. Proper notices were not installed
at the training range impact areas. Pesticides were improperly stored and portable latrine wastes
were disposed of st the sanitary landfill

The potential for offpost migration of contaminants improperly buried in the landfill exists via
surface and subsurface water.

Some of the recommendations of the 1980 study were that: (1) Fort Meade must coordinate
with NSA to ensure that the plating rinsewaters do not upset the chemical balance in the WWTP; (2)
the drain adjacent to the boiler house should be sealed; (3) the flammable solvents and POL must be
properly stored; (4) public service personnel should be notified of hazardous material locations; (5) a
warning must be posted at the mustard gas burial site; (6) pesticides should be stored properly; and
(7) a mustard gas waming should be posted on the training range impact area,

A major conclusion reached as a result of the 1980 survey was that a site investigation of the
sanitary landfill must be conducted to ensure that contaminants such as pesticides, heavy metals, oil,
and grease are not migrating beyond the installa.'on boundaries.

The second survey was conducted in 1986.7 The findings, conclusions, and recommendations
were:

® W.D. Ludemann, ot al., /amaliation Assessment of Fort George G. Meade (Including GMMF«M). Mary.
l:.ld. Report N‘:D'D?”x;l: -ES-IA-81187 (U.S. Army Toxic snd Hazardous Materials Agency (USATHAMAL Absrdesn Prov-

¥ 1.D. Bonds, J.K. Sherwood, snd KA. Clvitarese, Update of tAe Initial [nstallation Assessmant of Fore George G. Meade, and
Gaithersbury Ressarch Facility, Report No, AMXTRH-IR-A-187(U) (USATHAMA, Aberdemn Proving Ground, MD, 1987).
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i Contaminants including POLs and solvents have been disposed of in the landfill.
The soils at the landfill, especially the near-surface soils, are permeable and suscepubie to
migration. Ground water and surface water analyses conducted by the State of Maryland
and USAEHA indicate the presence of contaminants.

The installation has recently installed two new potable water wells in the vicinity of the
landfill. The extent of the cone of depression created in the aquifer by those new wells is
unknown. It is also unknown if the ground water under the landfill is hydraulically
connected to the aquifer in which the potable water wells are located. The possibility exists
that contaminants in the landfill could migrate into the aquifer in which the potable water
wells are located.

Conclusions. Avaiable geological evidence, information on contaminant sources (relative
10 the present sanitary landfill), and surface and ground water analyses indicate a potential
for migration of contaminants via surface and subsurface waters.

Recommendations. U.S. Ammy Toxic and Hazardous Materials Agency should conduct a
limited sampling-and-analysis investigation in the vicinity of the present landfill. This
investigation should consist of installing additional monitoring wells to determine the ground
water flow direction and an analysis of the ground water to confirm the presence of
contaminants found in previous studies.

In response to the recommendations of the 1946 survey, USATHAMA is currently conducting
an extensive investigation of the sanitary landfill and the potential migration of pollutants via surface
and ground water outside the boundaries of Fort Meade.

National Security Agency

The NSA is a tenant on Fort Meade. However, the agency has a separate USEPA identification
number (distinct from Fort Meade), is considered an independent waste generator, and is regulated as
such. The only problems resulting from NSA activities are due o the effluent from the plating
activities upsetting the chemical balance at the WW.P. These problems may have been rectified (the
data is classified). The known waste generation activities at NSA, as discussed in the
USATHAMA?® and USAEHA? surveys are briefly mentioned in the following paragraphs. Because
NSA is an independent generator, the organization will not be discussed in detail in this report.

NSA operates metal finishing shops in Buildings 9800 and 9817. The activities include
degreasing, rustproofing, anodizing, etching, and plating. The piating activities include tin, copper,
cadmium, nickel, silver, and chrome finishing. The materials treated in these operations are classified.
In the past, the rinse waters and acidic plating bath solutions were discharged untreated into the
sanitary sewer. However, a pretreatment plant was designed and is currenty operating to treat the
waters before discharge. _

Large photographic processing laboratories operate in Building 9800 where color and black-and-
white films are processed. These laboratories operate 7 days a week and discharge many wastes into
the sanitary sewer. Silver is recovered from the photographic waste solutions.

® W.D. Ludamenn o ol.

® Industrial Wasnewater Charecssrisation-Fort George G. Meada, Mdai. Waer Quﬂv M Swdy No. 32-2¢-
026782 (US. Ammy Environmental Hni- Agancy (USAEHA), Absrdesr M. MD, 1982); J.J. Resta,
“National Security Agency Industrial Discharges 10 Font George G. Meade, MD, Advenced Waswe Treatmemt Plant.”
Memorendum For Record (USAEHA, Aberdsen Proving Ground, MD, 1982).
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Building 9811 is the flammable storage warchouse used o store all the chemicals, Names of
all the chemicals used, their use rate, and method of disposal (mostly to the sanitary sewer), are listed
in the 1980 USATHAMA and 1982 USAEHA surveys.® Some of the waste solutions (c.g., gold
dragout) from metal plating and treatment operations are sent for material recovery 1o private recovery
firms. Other wastes (e.g., etching solutions, concentrated chemicals) are shipped for disposal through
DRMO.

A number of HAZMIN techniques ("best management practices”) were suggested in the 1980
USAEHA survey to minimize the amounts of wastes generated. They are:

Construct a flow equalization tank for combined IRC and S buildings’ flows. This tank
should have a minimum detention time of 3 days and be equipped with an automatic
electrical conductivity and/or pH control system.

Develop a program of water conservation for both the photoprocessing and metal finishing
operations, immediately.

Photoprocessing water conservation methods

- countercurrent rinsings

- spray washes instead of immersion washing

- squeegees following washwaters and processing
- good housekeeping to avoid chemical spills

Metal-finish water conservation

- counterflow rinsing

- flow restrictors - acrators on rinse makeup water

- still rinses

- electronic flow controls

- regular maintenance on all leaking valves and connections

- good housekeeping to avoid spills.

Institute a monitoring program for metals and cyanide in the IRC and S buildings’ flows.
This should be done immediately.

Reduce the levels of cyanides, particularly ferrocyanides in the IRC and S buildings'
effluent, This can be accomplished with some of the following practices.

(2) Regeneration of all ferricyanide bicaches. The most common method to perform
this is with a persulfate or ozone regeneration.

(b) Ensure that all expended ferricyanide etchants are collected for separate disposal.

(c) Consider modifying the zinc and copperplating operations from cyanide baths
io noncyanide baths. Altematives include zinc-chloride or sulfate baths and copper

alkaline pyrophosphate baths.

(d) Instalistion of a cyanide destruction system at the Metal Finishing Operation,
The most common method of cyanide destruction has been alkaline chiorination
This should only be done after the effects of a strict water conservation program
are evaluated,

®W.D. Ludemam & ol Appendix F; J.J. Resta.
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Increase the efficiency of all silver reclamation procedures.

Decrease the amount of metals leaving the plating operation, particularly copper, zinc, and
lead. Altematives include:

(a) Separate, offsite disposal of all plating baths.

(b) Installation of a metals precipitation process preceded by a cyanide destruction
process. This should only be done after the effects of a strict water conservation
program have been evaluated.

Decrease the amount of boron discharged. A water conservation program should
accomplish this. Additional methods include:

(2) Separate, offsite disposal for any fluoborate plating baths or excess fluoboric
acid.

(b) Separate, offsite disposal for photographic processing developers,

(c) Good housckeeping and management practices to reduce the spilis of boron-
containing compounds.

Change the method of shredded paper disposal . . . The most common method of disposal
is incineration.

NSA should implement (if not already accomplished) the above mentioned HAZMIN techniques
and other appropriate techniques discussed in this report and other sources of information listed in
the references.

An incinerator, located in Building 9837, is now used daily for incineration of classified
documents. The ash is collected and disposed of in the sanitary landfill

Hazardous Waste Management Consultation

USAEHA conducted a hazardous waste management consultation™ at Fort Meade between 4 and
6 May 1988. The purpose of the study was to identify, describe, and evaluate solid waste management
units at Fort Meade, and to determine which units require further sampling, investigation, or comective
action. Three of the major conclusions of the study were that: (1) the sewage and leaf compost are.
and the 144th EOD ranges may contain toxic levels of metals and other hazardous constituents; (2) the
direct support maintenance shop (Building 2283) was neutralizing spent battery electrolyte, which was
an unpermitted operation; and (3) the open drain near the waste oil tanks at the main boiler facility
allows oil 1o flow direcily into the storm drain. The recommendations, based on the above
conclusions, were that the unit should: (1) sample and analyze soils at the potentially contaminated
sites, (2) cap the eroded areas at the sanitary landfill, (3) discontinue neutralizing spent electrolyte, and
(4) scal the waste oil containment area from the storm drain st the main boiler house.

® Indusmriel Wastewaser Characserizasion-Fort George G. Meade, Maryland.
® Evalnation of Solid Waste Management Units - Fort Meade, Maryland, Draft Report, Hazsrdous Wasse Management
Consultstion No. 37-26-1383-89 (USAEHA, Aberdeen Proving Ground, MD, Janusry 1969).
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4 SOURCES OF WASTE GENERATION AND TYPES OF WASTES

FORSCOM installations are generally administrative, hospital/medical, or active troop installations.
Various quantities of hazardous wastes are generated at these installations depending on their respective
missions. For comparison, Table 2 shows the quantities of waste generated at 22 installations.”

Fort Meade is repcrted to have generated approximately 3.4 and 3.8 tons in 1986 and 1987,
respectively, as repoaed in their annual Defense Environmental Status Report (DESR) and survey forms
completed for V. J. Ciccone and Associates, Inc. These are wastes that were tumed in to the DRMO
for proper disposal; the numbers do not reflect the quantities of: waste oil that is being recycled for
heat recovery; recycled lead-acid batteries; bumning of gasoline and aviation fuel buming at the fire
training area; contaminated water treated at the wastewater treatment plant; hazardous air emissions;
etc. Current data indicate that the average waste generation rate at Fort Meade is more than 19,000

1b per year.

Source Types

Many different source types generate hazardous wastes. It is necessary to understand each of
the source types and the wastes generated before attempting to minimize the total quantities generated.

Fort Meade is mainly an administrative installation with many tenants. The total quantity of
waste generated, compared to other FORSCOM installations, is still quite small. Since Fort Meade
gencrates no major waste streams, but small quantities of many different types of wastes, each waste
generator was evaluated. The data was used to develop the HAZMIN plan. The first step in the
feasibility and technical analysis was to identify and prioritize all the generators on the installation.
Next, each generator was considered in order of decreasing impontance for characterization of waste
streams generated. The most important waste streams were then studied to determine the minimization
options and their tecnnical feasibii'ty. :

Three different criteria were used to determine the ranking of the different types of sources.
The first is the number of such sources on an installation, which can vary depending on the installa-
tion’s mission. The second is the numbers and quantities of waste streams generated at each type of
source, which is generally known or can be estimated. And the third is the minimization potential
(including provision for cost of managing wastes) for the wastes for each type of source, which is
important in developing a feasible waste minimization plan. Based on the above criteria, each source
type was scored on a scale of 1 to 5. The ranking of sources, shown in Table 3, is in decreasing
order of the total scores. Each source type is discussed in the same order below.

Mosor Pools and Vehicle Maintenance Facilities (MPVM)

FORSCOM installations typically have a variety of motor pools and vehicle maintenance facili-
ties for tactical and nomtactical vehicles. Nontactical vehicle motor pools are used to service and
maintain all the administrative vehicles (e.g., cars, vans, trucks, etc.), engineering maintenance vehicles
(e.g.. trucks, bulldozers, forklifts, etc.) and grounds maintenance vehicles (e.g., tractors, mowers, etc.)
on the installation, Servicing and maintenance of tactical vehicles is performed at various troop and

®V.J. Ciccons and Associstes, Inc., p C4.
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tactical vehicle motor pools. Tactical vehicles can be divided into track-laying vehicles (=.g., self-
propelled howitzers, guns, mortars, armored personnel carriers, etc.) and wheeled vehicles (e.g.. cargo
trucks, ambulances, truck tractors, wreckers, etc.). Fort Meade has a number of motor pools and
vehicle maintenance facilities as shown in Table 4.

Various levels of services are performed on the \vehicles at each of the motor pools and vehicle
maintenance facilities. Included in the services are: periodic maintenance (e.g.. fluids change, tuneup,
etc.), transmission maintenance, engine repair, brake servicing, battery repair/servicing, front-end
alignment, and unique repairs (as required, for different tactical vehicles). The typical repair operations
that use hazardous materials and generate hazardous wastes are: oil and grease removal, engine pans
and equipment cleaning, solution replacement, and paint stripping and painting (discussed later under
Paint Shops). Among the equipment commonly used at motor pools and vehicle maintenance facilities
includes: solvent sinks (parts cleaning), hot tanks (for engine and radiator cleaning), and spray
equipment.

Some general categories of hazardous materials used at motor pools and vehicle maintenance
facilities are: batteries, oils, petroleum distillates, mineral spirits, varsol, halogenated solvents, aromatic
hydrocarbons, oxygenated hydrocarbons, mixtures, acids, and alkalis. A variety of nonhazardous
materials (e.g., sorbent, rags, etc.) are used in conjunction with these hazardous materials and also
generate hazardous wastes,

Each motor pool generates different quantities of wastes (Table S). The blanks in Table 5 (and
similar tables throughout this report) do not represent zero waste generation, but rather that the data
was not available. Fort Meade should make every effort to locate the data and update the tables.
Proper inventory control will generate data for future use. Fort Meade should keep records of the
quantities of 'iazardous and nonhazardous materials typically used that lead to the generation of wastes.

All MPVMs own and operate parts cleaning tanks. PDG80-II is the solvent typically used in
the tanks. Very small amounts of waste solvent are turned in for disposal. Most of it is allowed to
evaporate and fresh solvent is added from time to time. Some of the generators were in the habit of
. mixing waste solvent and used oil. Used engine oil is accumulated &t each MPVM in 55-gal drums

or large tanks and is transported to the boiler plant for buming.

MPVM #1, #2, and #3 are shops operated by the DEH maintenance division. Large trucks are
repaired and serviced at MPVM #1. MPVM #2 services construction vehicles. Grounds maintenance
equipment is maintained at MPVM #3, Approximately 300 gal of antifreeze are used and dumped into
the sani*ary sewer each year.

MPVM M is & DOIL -operated motor pool for nontactical vehicles. Diesel fuel is used for parts
cleaning. A cleaning solvent is used only for brakes and carburetor cleaning. This new maintenance
facility has modem equipment for supplying oil, antifreeze, hydraulic fluids, etc., and has been
1988. Fuels such as gasoline, diesel, and jet fuel (JP-4 anl JP-S), are stored near the
area. The fuels and used crankcase oils are mixed and accumulated in a 2000-gal
underground storage tank. The mixture is periodically transported to the boiler plant for buming.

MPVM

#3 was a "tank shop” in the 1950's and 1960°’s. Operations included major overhaul
cles. Only major vehicle repairs are currently performed at the shop.
the Auto Crafts Shop, is the only facility that reported generation

:

MPVM #7 is a troop motor pool where a number of large, engineering, tactical vehicles are
About 24 to 30 large and small used lead-acid batteries are generated monthly, palletized,
and tumed in for disposal. Two solvent tanks are operated and the solvent (PD680-II) is
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changed every 6 months. There is no segregation of wastes and spills are evident everywhere. Used
oil is accumulated in a large tank in a POL storage area. The POL storage area has a 55-gal container
buried underground to ~ollect spills and rain water. The contents of this container are pumped into
the waste oil tank.

About 45 hospital vehicles (e.g.. ambulances, trucks, etc.) are maintained at MPVMs #8 and #9.
The solvent dip tanks located in the shops are infrequently used because they have to be repaired and
the filters need to be replaced. Wipe cleaning with solvents is the common practice. Vehicle oil
changes are performed frequently. The schedule recommended by the Amy Oil Analysis Program
(AOQAP) is used only for replacing oil from diesel engines. Chemical agent resistant coating (CARC)
is used o0 paint vehicles.

No data were available from the other MPVMs.

Aviation Maintenance Facilities (AMF)

Most FORSCOM installations have aviation maintenance facilities for helicopters and 1irplanes.
Various levels of services are performed on the aircraft at each of the facilities including: periodic
maintenance (e.g.. fluids change, tuneup, etc.), engine repair, brake servicing, battery repair/servicing,
and unique repairs (if required, for different aircraft). The typical repair operations that use hazardous
materials and generate hazardous wastes are: oil and grease removal, engine parts and equipment
cleaning and solution replacement, and paint stripping and painting (discussed later under Pains Shops).
Equipment commonly used at these facilities include: solvent sinks (parts cleaning), hot tanks (for
engine cleaning), and spraying equipment.

Some general categories of hazardous materials used at AMFs are: batteries, oils, petroleum
distillates, mineral spirits, varsol, halogenated solvents, aromatic hydrocarbons, oxygenated hydro-
- carbons, mixtures, acids, and alkalis. A variety of nonhazardous materials (e.g., sorbent, rags, ¢tc.) are
used in conjunction with these hazardous materials and also generate hazardous wastes.

AMFs located at Fort Meade are listed in Table 6. Wastes generated are shown in Table 7.
Fort Meade should al-0 keep records of the quantities of hazardous and nonhazardous materials used
at AMFs, All the AMFs own and operate parts cleaning tanks containing PD680-11. Used oil is
generated by all the AMFs, accumulated in 55-gal drums and large containers. and transported to the
boiler for buming, Small quantities of paint strippers are used for removing paint from aircraft being
repsired. Methylethylketone (MEK) is used for wipe cleaning of parts in all the AMFs. No waste
MEK is generated because of its volatility.

AMF #3 is used by a reserve unit for helicopter maintenance. The used oil generated is
primarily synthetic (99 percent); less than 1 percent is 10W30 oil. The oil is placed in a used oil
tank. Solvents sre mixed iito the used oil tank, cresting a mixture of about 10 percent solvents.
Small quantities of isopropyl alcohol were also being used for parts cleaning. Methylene chloride-
based paint stripper is used to remove paint from aircraft.

Command Avistion Company operates AMF # for maintenance and repair of UHIH and OH
58 helicopters. All the solvent waste is mixed with used oil and accumulated in a 55-gal drum.
Chemical stripping of peint from small portions of aircralt is accomplished with a solvent-based paint
remover. AMF #4 also has a small dry paint booth for painting aircraft parts. The empty paint cans
and filters are thrown in the dumpster. A small battery shop in AMF # services and rebuilds nickel-
cadmium batteries. There are usually 19 cells in a box that is taansferred to DRMO for disposal.
Approximately 76 cells are accumulated in 6 months. The battery electrolyte (primarily potassium
hydroxide containing cadmium) is drained into the sanitary sewer without treatment.
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. AMF #5 is operated by the 97th ARCOM and used to maintain 11 CH47 and 16 OHS8
helicopters. Some of the chemicals commonly used are: MEK., toluene, naptha, and isopropy! ketone.
Synthetic oil, antifreeze, cleaning solvent, and paint stripper are also used. The drum containing used
oil is also used to dispose of waste fuel and parts cleaning solvents. An oil-water separator is located
outside AMF #§ for collecting and removing waste oil from spiils and floor drainings.

The 3ist Aviation Group repairs and maintains aircraft in AMF #6. A parts cleaning tank
containing PDG80-II is located in the hangar. The waste oil gencrated at this facility is mixed with
fuel and accumulated in a 55-gal container. A contractor-operated (Elmer, Inc.) facility (AMF #7) is
uscd for maintenance of four small airplanes. A small quantity of used oil is generated. The facility
is very clean and well maintained.

Industrial Maintenance and Small Arms Shops (IMSS)

The DOL and DEH are usually responsible for the major industrial maintenance and small arms
shops on a FORSCOM installation. The DOL and DEH industrial operations shops repair and maintain
everything from office machines and fumiture to smail arms and nuclear weapons. Tenant units may
also have industrial operations shops conducting maintenance and repair on s small scale. Table 8
lists the IMSS located at Fort Meade,

Industrial shops typically use vapor degreasers for degreasing operations, caustic dip tanks for
cleaning iron and aluminum pants, battery recharging wnd neutralization tanks for battery repair/
replacement, painting and paint-stripping equipment (see Paint Shops section), and phosphoric/chromic
acid tanks for small arms refinishing. These operations use hazardous materials and generate hazar-
dous wastes Table 9 shows a list of wastes that may be generated from the industrial shops.

Many different kinds of hazardous materials are typically used at IMSS, including halogenated
solvents (TCE, 1.1.1-trichloroethane, etc.), paint thinners (xylene, toluene, etc.), corrosive chemicals
(alkalis, phosphoric acid, chromic acid, etc.), and radioactive materials, Although the quantities of
hazardous and nonhazardous materials used at the IMSSs are not currently available, proper inventory
control will generate dats for future use.

No data was svailable regarding maintenance activities at the DEH maintenance shop (IMSS #1).

The DOL Industrial Maintenance Shop (IMSS #2), located in Building 2246, is a large operation
conducting repairs on small arms, office machines, fumiture, and nuclear wespons. The small amms
shop conducts a parkerizing process to put a dull finish on small arms. The small arms are chemically
treated with zinc/potassium phosphate in a 500-gal tank, The phosphate solution, which is changed
every 4 years, is drained into 55-gal drums and transferred to CRMO for disposal. All the effluent
from the parkerizing process drains into the sewer without any treatment. Degreasing of parts was
originally accomplished with TCE in a vapor degresasing tank. However, the degreasing process has
been stopped. Sand blasting is used to clean the surface of parts. Approximately 2000 small weapons
(M-16, M-4S, M-60, etc.) are repaired per year.

IMSS #2 also has a battery shop. The battery shop previously generated 60 gal of waste
clectrolyte per week. The waste was neutnalized with sodium bicarbonate in small plastic containers
and flushed down the sanitary sewer. The practice has been stopped: lead-acid batteries are now
recycled wet. Battery electrolyte neutralization was also conducted in a number of other buildings
(69, 8549, 2124, 2253, 1006, 4661, 8550, the 8400 series, and 2940). All the neutralization
have been stopped. Generators of spent lcad-acid batteries are now required to palletize
for recycling/reclamation.
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The nuclear weapons support activity uses a number of solvents (toluene, methylethylketone
(MEK), TCE, paint thinner, acetone, freon, etc.) to clean nuclear warheads on weapons. Approximately
20 items are repaired per year. Some of the activitics conducted include repainting, preserving,
refinishing, and remarking parts.

The equipment concentration site (IMSS #3) has a large vehicle maintenance facility and a shop
for cleaning weapons. All the squipment available at IMSS #3 (vehicles, grounds equipment. small
tactical vehicles, eic.) is used by reserve units for training for 2 weeks at a time. After the equipment
is retumned from the training exercises, it is serviced and made available to other units. Small arms
repair consists primarily of bore cleaning and mechanical damage repairs.

An intelligence activity of the Army Material Command is located in building 4354 (IMSS #4)
and consists of shops for electronics fabrication, special (plastic) fabrication, photography, and ~mall
maintenance. Very small quantities of wastes are generated by these shops. A closed-loop ferric
chioride process is used for copper plating in the electronics shop. A biodegradable cutting fluid is
used in the special faurication shop as a coolant in machining activities. The basement of IMSS &4
cor vdins a large underground tank used for neutralizing pH. However, maintenance has not been
peiormed on the equipment since it was installed and the pH monitor does not function properly.
Effluent from the tank is not monitored for heavy metals.

Pains Shops (PS)

A FORSCOM installation has painting operations ranging from spray painting with cans to
painting of large vehicles. DEH paint shops have the responsibility of painting buildings, preparing
signs, and painting the fleet of grounds maintenance and other vehicles. DOL paint shops have large
paint booths for painting tactical and nontactical vehicles. The only hazardous waste generated by
spray painting with cans, which is common place throughout the installation, is the empty cans with
wet/dried paint residue. Paint thinners used in large painting operations result in generation of large
quantities of hazardous waste.

The large paint shops located at Fort Meade are listed in Table 10. The wastes generated are
listod in Table 11. The quantities of hazardous and nonhazardous materials used are not available.
Proper inventory control should generate this data for future use.

A large paint shop bels ; 1g to the DOL Maintenance Division (PS #1) is operated by a
contractor (Allied Trades) in Building 2286. In Building 2283, the contractor conducts battery repair,
radiator repair, and rustproofing of all vehicles. PS #1 has two large painting booths. No lead-based
paints are used. CARCs are applied on the exterior of all tactical vehicies. Enamel paints are used
on the interiors. At least three different thinners are used. Paint :hinner and paint waste (containing
70 percent thinner) is accumulated in 5S-gal drums that are transferred to DRMO every 3 months.

HMosvitals, Clinics, and Laboraiories (HCL)

A typical FORSCOM installation has at least one hospital (or medical center) providing full
medical and dental services for active duty and retired military personnel and dependents on the
installation. Each hospital has many clinics supporting different meaical departments (anesthesiology,
dermatwlogy. internal medicine, obstetrics and gynecology, pathology, radiology, surgery, urology.
etc.). Each Jepartment has lsboratories that use hazardous materials and generate hazardous wastes.
An installation may have teaching facilities (c.g., Institute for Dental Research) and laboratories for
training personnel belonging to other medical activities in the military services. Other dental and
veterinary clinics and facilities may also be located on the installation. The HCL on Fort Meade are
listed in Table 12.
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The preventive medicine depa;tment of the hospital is primarily responuble for the safety and
security of medical staff and patients that may be exposed (0 hazardous matenals/wastes and emissions.
Many ha.ardous chemicals and radioactive matenals are used in hospitals, clinics, and laboratones.
The wastes include: chemical waste, infectious solid waste, norunfectious waste, pharmaceutical waste,
and radioactive waste. Table 13 shows the wastes generated. Again, the quantities of matenals used
are not available. Proper inventory control should generate this data for future v~ .

KACH (HCL #1), located in Building 2840, has a number of small clinical laboratories. All the
liquid chemical wastes are disposed of through the sanitary sewer. Infectious wastes are incinerated
at a State-permitted (200 lbvh) incinerator located in the building. Approximately 10 to 15 “red bags”
are incinerated each day. Contents of the bags include bandages, throat inserts, autoclaved Laboratory
wastes, body parts, dressings, blood, needles, and other sharps.  Sterilized wastes and the ash from the
incinerator are double-bagged and disposed of at the Fort Meade sanitary landfill. In the past, red bags
used to contain 10 percent infectious wastes and 90 percent general office wastes. The operations have
recently been improved with proper control andd logeing. The infectious waste control manual was
revised in April 1988 o include better manigement practices. Biological wastes are sterilized in an
sutoclave before disposal in the landfill.

Walter Reed Army Medical Center Medical Laboratory (HCL #5) conducts laboratory operations
that include specialized disease testing and toxicology. Various specimen sampiles from Walter Reed
Amy Medical Center (WRAMC) in Washington, DC are tested here. The microbiology and veterinary
sections of WRAMC also maintain laboratorics and conduct special studies. The infectious wastes are
incinerated at a State-pemmitted incineration facility (15 Itvh) located in the building. Before 1977,
all waste chemicals generated were disposed of in the sanitary sewer. Currently all the wastes are
disposed of through a contract administered by WRAMC. The waste chemicals, generated at 8 rate
of 5.3 gal per week, are primarily organic (e.g., benzene, toluene, eic.).

HCL #5 also uses radioactive materials for drug abuse studies. They are authorized through a
licence issued to WRAMC, Washington, D.C., to use Nickel-63 (56 mC), Uranium-238 (238 grams),
and any other element (2 mC, each up to a total of 100 mC).

Phosography, Printing, and Arts/Crafts Shop (PPAS)

FORSCOM installations have photograph:’ and print shops that conduct & wide range of printing
operations including standard forms, brochures, pamphlets, newsletters, and circulars. The shops
perform image and plate processing. Image processing is a8 metho for preparing artwork that includes
typesetting and photoprocessing. The photographic process produces a negative with the Light portions
of the photographed object filled with deposits of silver. Among the steps involved in a photographic
process are: developing, fizing, washing, and reducing/intersifying. Wastes produced by the
photographic processes include: chemical wastes, bath dumps, and wastewaters comaining
photoprocessing chemicals, silver, etc.

The printing process requires an image carrier (manual, mechanical, electrostatic, or
photomechanical) that takes the ink from a roller and transfers it t0 a rubber blanket. The image is
then transferred from the rubber blanket t0 a psper. Wastes produced from the printing process
include: waste inks, trash, used plates, used ink containers, damaged or worn rubber blankets, waste
press oils (lubricsting oils), cleanup solvents, and rags.

There are six main photographic activities st Fort Meade as shown in Table 14. Five of the
laboratorics are small. Photographic activities are also conducted ¢ KACH and IMA. The main
photographic laboratory, TASC, located in building 4406 (PPAS #2), performs most of the photographic
development for the installation (except for NSA). Silver is recoverou from all the photographic
laboratory wastes. The quantity of silver waste recycled through DRMO is 33 gal per week. A silver
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recovery program also exists for all X-ray film processed on Fort Meade. The remaining wastes are
allowed 10 drain into the sanitary sewer. These activities need to keep records of the wastes generated
and materials used.

TASC has the only large priring shop on Fort Meade. All the liquid wastes gene-ited in the
printing pmoesim (e.g.. inks, solvents, etc.) are mixed and accumulated in 55-gal drum: and tumed
in for disposal. Small quantities of chemicals are also used at a model shop located at TASC.

Other Source Types

Other source types at a typical FORSCOM installation inciude: heating and cooling plants,
laundry and drycleaning facilities, sanitary landfills, wastewater treatment plants, troop units, industnal
wastewater treatment plants, fire departments, hazardous waste storage facilities, POL storage yards,
golf courses, grounds maintenance/garden shops, entomology shops, elccirical maintenance shops,
storage warchouses, water treatment plants, and other miscellancous sources unique to each installation.

The main boiler facility at Fort Meade (Building 8481) is used to bum waste oil (contaminated
with solvent, hydraulic fluids, etc.) which is generated throughout the installation and by offpost reserve
centers. Two above-ground 1000-gal tanks and a 20,000-gal underground tank are used to store the
waste oil. The potential cxists for release of oil through an open tank drain to the storm drain located
within the bermed area around the tanks. The underground storage tank must be tested for possible
leaks. The potential also exists for toxic air emissions exiting from the boiler stack. Waste oil that
is blended (1:'S) with fuel oil and bumed is not tested.

Three other boiler plants (located in Buildings 268, 2251, and 2482) also bum fuel oil. Some
of the pollutants generated at these plants include contaminated fuel oil, boiler blowdown, hazardous
ash, and potentially toxic emissions. Cormrosive (e.g., caustic potash) and combustible (c.g..
cyclohexylamine) chemicals are commonly stored and used at these plants.

DOL operates a laundry and drycleaning facility at Fort Meade. The drycleaning plant is a
closed-loop recycling system using about 200 gal of perchloroethylcae per month. The filters from
the drycleaning machine are cleaned with water, which is allowed to drain into the sanitary sewer.
Equipment filters and contaminated water are therefore the wastes generated. Comosive chemicals
(e.g.. caustic soda, bieach) are used in the laundering process.

The sanitary landfills operated by the Public Works Branch of the DEH have been surveyed by
USATHAMA and USAEHA as mentioned previously. A detailed investigation, including groundw. “2r
and soil gas monitoring, is currently being conducted by USATHAMA. Among the wastes buried in
the landfills there could be hazardous (POL products), infectious, and ordnance wastes. Groundwater
contamination could therefore result from the chemicals leaching through the soil. The potential exists
for offpost migration of pollutants through surface and subsurface transport.

The DEH Public Works Branch operates the wastewater treatment plant for treatment of domestic
sewage. Acids, bases, solvents, and other chemicals are used in the operation of the piant and in the
chemical analysis of water. Except for NSA's advanced pretreatment plant, there L no industrial
wastewater treatment plants at Fort Meade.

Since Fort Meade is an administrative post, very few active troop units and many reserve troop
units are stationed there. Typical wastes generated from the troop units consist of decontaminating
agents (e.g., DS-2, STB), batteries, and pesticide spray cans.

The 144th Ordnance Detachment (EOL) is a major active troop unit that conducts open buming
and open detonation (OB/OD) of ammunition. Demolition and bumning of small atms ammunition,
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smoke grenades, ether containers, etc., are conducted at Training Range 16. A potential exists for
releasing nitrate salts and ammonia into groundwater and toxic emissions into ambient air. EOD is
limited to S pounds of explosives per detonation. Demolition requiring larger limits is conducted at
Fort A. P. Hill, VA. Before 1981, demolition was also conducted at Training Range 22. Explosives
such as TNT and C4 were disposed of.

Two areas on Fort Meade were previously used for firefighting training. The first site, used in
the 1960's and 1970's, is now the helicopter hangar at Tipton Army Airfield, MD. The site contai..s
two concrete-lined pits and an unbermed concrete slab. A number of fuels, oils, and inks were burned

. umil consumed at this site. The drainage from this area went on the surrounding land. Another
firefighting training area, built in 1979, exists near the airfleld. This bum pit is asbestos-lined and
has an oil-water separator connected to the drainage pipe. This facility has been used only once since
construction. Another training pit, currently in use, is located at the north end of Tipion Amy
Airfield. Fuel and water are pumped into the pit and ignited for training. Wastc iuels such as Mogas,
diesel, JP4, and oil are bumed. This could lead to potentially toxic air emissions. The soil in the
pit and the surrounding area is likely to be contaminated with toxic pollutants. In addition to
contaminated soil, the other wastes generated by fire departments include chemicals with expired shelf
life and aqueous film-forming foam used in firefighting.

A water quality laboratory is operated at the water treatment plant (Building 8688) where small
quantities of chemicals for analysis are stored. Water is analyzed in the laboratory for pH, alkalinity,
hardness, chlorine residual, conductivity, and fecal chloroform. Another small laboratory is maintained
at the wastewater treatment plant for analysis of wastewaters for biclogical oxygen demand (BOD),
dissolved oxygen (DO), total dissolved solids (TDS), and suspended solids (SS). All the wastes from
these laboratories are discharged into the sanitary sewer.

The hazardous waste storage building (Building €527) is a permitted area used to store waste
POL products, paint, film, electronic materials, batteries, decontaminating agents. demilitarized
ammunition, and polychlorinated biphenyl (PCB)-contaminated equipment. Other storage warchouses
are located throughout Fort Meade. The potential exists for soil contamination from spills. :

Pest control at Fort Meade is the responsibility of the Entomology Shop (Building 6212).
Malathion, Diazinon, Baygon, Dieldrin, Chlordane, Dibrom, Lindane, Anticoagulant, Borocil IV,
Fenuron, Telvar, Dowpon Sodium Salt, Diacamba 49S, 2,4-D, and Warfarin are stored and mixed in
the building. Other pesticides are stored at Building 6621. In the past, peeticide rinsewaters were
disposed of in the sanitary sewer. Other herbicides and fertilizers are store~ and applied throughout
Fort Meade by the Land Management Branch. Pesticides and herbicides used for golf course
meintenance are also stored in the golf course storage shed (Building 889J). USAEHA has an
Entomology Sciences Division where experiments are conducted on the effects of insecticides on
cockroaches and other pests.

A small rotatsble bum cage (6 to 8 cu ft) located outside the Fort Meade Healquarters building
is used to incinerate classified documents.
Wastes Selected for Technical/Economic Analysis

The data presented in the previous section was obtained during the HAZMIN survey. Other

sources of information include the annual reports and waste disposal information available from the
Defense Reutilization and Marketing Service (DRMS).*

®IDMS Outa. Defenss Reutilization sd Marketing Service, Defense Logistics Agancy. Bamtis Cresk, Michigan.
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Table 1S shows the annual wastes generated by Font Meade. This data is derived from the
annual reports 10 the USEPA and the State of Maryland, Depantment of Solid and Hazardous Wastes.

All wastes transferred to the DRMO for offsite disposal are picked up by a contractor who
transports them to an authorized treatment, storage, and disposal facility (TSDF). The contractor,
Chemical Waste Management, has been employed by Fort Meade since 1986. When the wasies are
transported, they are manifested. A copy of the manifest is sent to DRMS. At DRMS the daia is
logged intc a centra! data base.

The waste disposal data for the past 4 years was obtained from DRMS in hardcopy. All the
data was scanned into a microcomputer and transformed into a dBase [II Plus data file. Information
from copies of manifests was compared with the information in the data base. The waste generation
data was then sorted by DOD Address Activity Code (DODAAC) to determine the types and quantities
of wastes.

Tables 16 and 17 show summaries of hazardous waste generation for Fort Meade derived from
all the sources of information. PCBs were not included in the tables. Used oil is not a hazardous
waste. If mixed with solvents and other contaminants, it could become a hazardous waste. Only a
small quantity was turned in for disposal. Most of the used oil is bumed in a boiler. The quantities
of used oil bumed were 14,387, 37,756, and 39,734 gals in 1986, 1987, and 1988, respectively.
Approximately, 22 percent is from DOL shops, 21 percent from DEH shops, 53 percent from the
MPVMs and AMFs, and 4 percent from remaining sources.

Paint thinner, cleaning solvent, and used oil are the wastes considered for detailed technical and
economic analysis in Chapter 12. Paint wastes, particularly paint thinner, are generated in large
quantities. Although only small quantities of waste cleaning solvent are reported, it is likely to be
consumed in pans cleaning and allowed to evaporate. Although used oil is not a hazardous waste, it
is generated in the largest amount and hence considered for technical/economic analysis.
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Table 2

Hazardous Waste Generation at FORSCOM Installations’

Quantity of Waste Quaantity of Waste Quantity of Waste
Generated Geaerated Onsite Generated Offsite
Iostallation (metric tons) (metric toms) (metric toas)

1988 1966 1987 1988 1986 1987 1988 1986 1987
AP. Hill na 06 8107 na 06 8107 00 00 00
Bragg 945 U89 282 945 2363 2423 0.0 10.6 159
Campbell 181.1 423 83.7 181.1 423 83.7 0.0 0.0 0.0
Carson 315 29.1 89 375 2.1 89 0.0 0.0 00
Devens 11426 3594 4124 11426 3594 4124 0.0 0.0 00
Drum 18.4 29.0 0.7 184 89.0 0.7 0.0 00 0.0
Hood 465 235 1298 463 2230 1296 00 155 03
Irwin 20904 10196 12241 20904 10196 12241 0.0 00 0.0
Lewis s 2143 6683 na 1873 6493 n/a 270 19.0
McCoy 626 351 640 239 DS 26.2 87 11.6 Ky X |
McPhearson ot 24 we 01 24 wa 0.0 0.0 s
Maade /s i1 33 na 31 kX ] ne 0.0 00
Ord 1999 2939 n/a 1909 2908 na 0.0 il e
Polk 01 20.7 115 0.1 20.7 1.5 0.0 0.0 00

Presidio, SP . - . - - - - - .
Richardson 211 16.4 48 211 164 43 0.0 0.0 00
Riley 18.6 18.6 18.6 18.6 18.6 18.6 0o 0.0 00
Sam Houston 47 334 198 3.7 7 185 0.0 0.7 13
Sheridan 49 49 49 49 49 49 00 0.0 00
Stswart Hunter 7.7 3024 M58 17 3024 4438 00 090 00
Wainright 272 169 6.6 19.4 16.1 293 18 0.7 343
Total 9789 29873 42933 39324 29182 4lu4s 465 62 1006

‘Sowrcs: VJ. Cicoons and Associates, Inc., p C4.
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Table )

List of Sources Ranked in Order of Importance

Numbers and
Source Quantities of Minimization
Rank Types Numbers Waste Streams  Potential  Total

1 Motor pools and vehicle 5 5 4 14
maintenance facilities

o Avistion maintenance 4 b] 4 13
facilities

m Industrial maintenance, 2 S 5 12
small arms shops, ete.

v Paint shope 3 3 s n

v Hospitals, clinics, and 2 3 3 s
laboratories

Vi Photography. printing, 1 3 3 7
and wrts/crafts shops

v Heating/cooling 1 3 2 6
plants

vil Laundry/Mdryclesning 1 2 2 s
facilities

X Sanitary landfills 1 1 2 4

X Wastewater treatment 1 2 1 4
[acilicies

x1 Troop units 1 1 1 3

xXa Firs depantments 1 1 1 3

Xm Hazardous wests sorage 1 1 1 3
lacilicies

xv POL sworage yards 1 1 1 3

Xv Golf courses 1 1 1 3

V1 Grounds maintenance I 1 H 3
eand garden shops

Xxvia Encomology shope i 1 1 k]

XVIII  Electrical maintenance 1 1 1 3
shops N

XX Other sorage warshousss 1 1 1 3

xx Water cescment planss 1 1 0 2

xa Misoellansous 1 1 0 2
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Table 4
Motor Pools and Vehicle Maintenance (MPVM) Facilities

L DEH Equipment Maintenance - M & S Shop #1; Building 2217

2. DEH Equipment Maintenance - M & S Shop #2; Building 2227

3 DEH Equipment Maintenance - M & S Shop #3; Building 375

4, DOL Transport Branch Operations, Maintenznce Sectior; Building 201, 294

5. DOL Maintenance Division - Tactical Vehicles / Heavy Equipment (BROCKMEYER);

Building 2246, 2253
ACS Auto Crafts; Building 6530
11th Engineer Battalion, Company D - Motor l'ool; Building 8492

85th Medical Battalion - Motor Pool; Building 72

702nd Medical Company - Motor Pool; Building 71

10. 99th ASA CO - Motor Pool; Building 212

11 209th Military Police Company - Motor Pool; Building 8487

12. 293d Military Police Company - Motor Pool; Building 8478

13, HQ Company, 902d Military Intelligence Group - Motor Pool; Building 4662
14, NSGA Fort Meade - Vehicle Maintenance

o, N o
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Table 6

Aviation Maintenance Facilities

Command Aviation Company; Building 382
Det. 1 A Co., 2nd Bry228th Reg.; Building 84
Civilian Work Force; Building ASF 85

11th Spec. Forces Flight Maint; Building 84
B Co. Sth Bn/159th Reg.; Building 90
Beechcraft Contract Maint.; Building 84

97th Army Reserve Command

C Co. 4th Bn/158th Reg.; Building 85

® N AW -

Table 7

Quantities of Hazardous Wastes Generated at AMFs’

Wastes AMF # 1 2 3 4

s

Spent cleaning solvent 210 1430 2145

MEK degreases & cleancr

Calibrating fluid

Paint stripper 141
Paint thinner

Filters (paint booth) 0

Used paint cans

Engine oil 2186 417
Deicer solution

Nickel-Cadmium Batteries 152
Aqueous detergent or caustic wastes

Detergent solution from floor wash

Oily dirt with heavy metals

Spent sorbent

Contaminated fuel (Avgas)

Dirty rags

Solvent tank-bottom sludges

Contaminaed water

‘Quantities are repored in pounds per yesr.

8197 228
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Table 8

Industrial Maintenance and Small Arms Shops

S W N -

DEH Maintenance & Repair Branch - Industrial Shop; Building 3000, 4272
DOL Maintenance Division; Building 2220, 2246, 2253, 2276

Equipment Concentration Site; Building 2120A, B, C

USA Material Command, Intelligence Mat Act (IMA); Building 2501, 4554

Table 9
Quantities of Hazardous Wastes Generated at IMSS’

Wastes MSS#1 2 3 4

Degreasing solvent (trichloroethylene) 0
Degreasing solvent (1,1,1-trichloroethane) 0
Paint thinners 170
Surface Cleaners

Paint wastes

Lube oil

Hydraulic/cuttine fluids

Corrosive chemicals (caustic soda)

Corrosive chemicals (phosphoric acid)

Corvosive chemicals (chromic acid)

Corrosive chemicals (phosphate solution)

Tank bottoms

Paint/sand wastes

Swieam cleaning compound (alkali wastes)

Radicactive wastes 10
Radicactive sources (UDM-2)

Batieries (lead-acid, NICAD)

‘Quantities are reported in pounds per year.
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Table 10
Paint Shops

1. DOL Maintenance Division - Allied Trades Section; Building 2283, 2286, 2287
2. DEH Paint Shop; Building 2213
3. NSGA Fort Meade - Barracks Upkeep/Maintenance

Table 11
Quantities of Hazardous Wastes Generated at PS’

Wastes PS # 1 2 3

Old/used paint cans

Old/used paint

Puint thinner, equipment cleaner 1651
Shellac thinner

Paint swripper

Caustic wasies
Detergent solution from floor wash
Oily dint with heavy metals
Spent sorbent

Dinty rags

Solvent tank-bottom sludges
Contaminated water

Fikers from paint booths

Sludges from water-wall booths

WEanlte are reporied th pounds par year.




Table 12

Hospitals, Clinics, and Laboratories (HCL)

Kimbrough Army Community Hospital (KACH); Building 2840
Veterinary Activities; Building 2442

Demtal Activity; Building 2455

EPES Dental Clinic: Building 8472

Walter Reed Army Medical Center, Medical Laboratory; Building 2490

U.S. Amy Institute of Dental Research (IDR); Buildings 2801, 2802, 2804,
2805, 2810, 2811, 2832

PN -

Table 13
Quantities of Hazardous Wastes Generated at HCL

Wastes HCL # 1 M 3 4 s 6

Pathological wastes

Medical Infectious wases _ 5400 (bags)
Pharmaceutical wastes

Chemical wastes

Radioactive wastes

Photographic wastes

Table 14
Photography, Printing, and Arts/Crafts Shops (PPAS)

ACS Ars and Crafts, Building 6530

DPTMS Trnaining/Audiovisual SPT CTR (TASC); Buildings 4406, 504, TS44
USARCS, OTJAG - Micrographic Equipment Operation

CPD - Phowography

902D MI Group - Visual Information Section; Building 4554

USAISC Micrographics

ol TP R
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Fort Meade Hazardous Waste Generation

Table 1§

General Description Haz. Char. USEPA nual_Generstion (|
Hazard Code 1984 1985 1986 1987 1988
Spent pain® tnner gnitable D001 9062 2i25 459 9800
Mineral spines ignitable D001
Paint, oil base ignitable D001 3550 6180
Lacquer ignitable D001 80
Epory coating ignitable D001
Polyure-hane ignitable D001
Asphalt primer ignitable D001
Sealu ignitable D001
Cement, rubber ignitable D001 2420
Supertropical bleach ignitable D001
Waste petroleum solvent igniwble D001 1463 3700
Cleaning solvent ignitable D001 280 1416
Isopropyl alcohol ignitable D001
Ink ignitable D001
Adhesives ignitable D001
Miscellaneous chemicals
Amyl nitrite ignitable D001 S 58
Others ignitable D001 s .1 62
Replenisher developer corrosive D002 4696
Sodium hydroxide soln.(spent) corrosive D002 1560 1275 1990
Sulfuric acid corrosive D002 3 k 4]
Potassium hydroxide corrosive D002
Battery acid corrosive D002
Acetic acid corrosive D002
Miscellaneous chemicals
Baueries (acid, storage) corrosive D002 101
Others corrosive D002 2574 3582 4400
Miscellaneous chemicals
Chemical agent training set reactive D003 . ] 20
Caustic decon. agent reactive D003 ;] T8
Others reactive D003 270
Arsenic compounds toxic D004 143
Barium compounds toxic DOO0S .
Nickel-cadmium batteries toxic D006 125 489 829
Clvomate solutions foxic D007 n
Lead toxic D008 15
Mercury toxic D009 283 48 57
Selenium toxic D010
Silver toxic DO11 16
Endrin toxic D012
Lindane toxic D013
toxic DO14 200 200
Toxaphene toric D015
24-Dichlorophenoxyacetic acid toxic D016
Silvex toxic DO17




Table 15 (Cont'd)

General Description Haz. Char. USEPA Annusl Generation (Ibs)
Hazard Code 1984 198§ 1986 1987 1988
Trichloroethylene toxic FOO1
Methylene chlonde toxic FO01
Perchloroethylene toxic FOO01
Carbon tetrachionide toxic FO01
1,1,1-trichloroethane toxic FOO1L
Spent halogenated solvents toxic F002
Spent nonhalogenated solvents toxic, ignitable F003 795 160
Spent nonhalogenated solvents toxic, ignitable F00S 120 43
Aldrin toxic POO4
Arsenic acid toxic PO10
Cyanides toxic PU30
Dieldrin toxic P037
DURSBAN toxic PO40 228 25
34-dihydroxy-alpha-methyl
benzyl aicohol toxic PO42
Endrin toxic POS1
Fluorine toxic P0O56
Heptachlor toxic POS9
p-Nitroaniline toxic PO77 .,
Pentachlorophenol toxic P09%0
Malashion toxic P97 612 400
3.4-Hydroxycoumarin & salts toxic PO01
Acealdehyde toxic U001
Acetone ignitable U002
Acetonitnle toxic, ignitable U003
Asbesios toxic uo13
Benzene toxic uo19
Chilorodane toxic U036
Chiloroform woxic, ignitable U044 48
DDT toxic U061
Dichioromethane toxic U080 43
Dioxane toxic U108
Ethyl acetase toxic, ign'able U112
Ethyl ether toxic, ignitable U117
Formaidehyde toxic U122 1
lodomethane toxic U13s
Iron dextran oxic Ull9
Methanol toxic Uis4
Methyl ethyl ketone (MEK) toxic, ignitable U159
Phenol toxic uliss
Toluene toxic U220
1,1,1-Trichloroethane toxic U226 3
Xylene toxic U239
Dichlorobenzene toxic uor0
PCB & PCB comaminated items  toxic U248 8079 6720 1055
Miscellancous chemicals UoxXx 3841 1860 683
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§ WASTE MINIMIZATION FOR MOTOR POOLS AND VEHICLE MAINTENANCE
FACILITIES AND AVIATION MAINTENANCE FACILITIES

The typical maintenance and repair operations conducted in a vehicle or aviation maintenance
facility are: oil and grease removal; engine, parts, and equipment cleaning; rust removal; and solution
replacement. Table 18 lists the operations, the corresponding materials used, and the wastes generated.
Table 19 lists the process descriptions and the corresponding waste descriptions according to hazardous
waste codes and Department of Transportation (DOT) classifications. These waste descriptions are used
when shipping the wastes offsite. Most of the wastes generated at MPVM are: parts cleaning solu-
tions and miscellaneous detergent solutions, oil and grease from engine cleaning, spent automotive
fluids, and lead-acid batteries. AMF generated most of the above wastes (except automotive fluids and
lead-acid batteries) and nickel-cadmium batteries. Paint removal and painting opcrations may also
occur at both MPVM and AMF. The minimization of wastes from such activities is discussed in
Chapter 7.

Some of the equipment used, primarily in parts cleaning operations, are solvent sinks, hot tanks,
and jet spray washers. Proper operation of this equipment minimizes material use and waste generation.
The solvent in the sinks is recirculated continuously from a tank to the pants wash tray. The solvent
(e.g.. PD68O-II) is replaced periodically. Hot tanks contain aqueous detergent or caustic solutions for
immersion cleaning. These tanks are equipped with air or mechanical agitation devices and electrical
heating devices 0 heat the solution to 356 “F. The jet spray washers consist of nozzles that emit
rotating water jets to clean parts immersed in an aqueous wash solution. The contaminated liquid
and sludge from both the hot tanks and jet sprays are removed periodically.

Most of the minimization options discussed below have been obtained from Waste Audit Study -
Autorotive Repairs® and other references.™

Source Reduction
All Wastes - Better Operating Practices

Better housekeeping practices are necessary to minimize the quantity and toxicity of wastes or
emissions generated. Some of the methods include: closing the lids of containers (e.g., solvent sinks)
containing volatile substances (e.g., Stoddard solvent); conveniently locating cleaning equipment near
service bays; increasing employee awareness of proper waste handling and dixponl procedures; labehng
hazardous waste containers properly; segregating wastes in separate containers; and separating
trash/solids before waste collection for recycling or treatment.” Draining wastes 0 8 sewer is not 3
good practice and may be illegal in many states. Inadvertent losses (spills) can also be minimized by

housekeeping practices.

using good

'&M. Tc;yi Wase Audit Study - Amtomotive Repeirs (Prepared for the California Deparunent of Health Services, ©  wmemso,

19¢

® Hasardous Waste Reduction Chechlist - Ausomative Repair Shops (Californis Department of Health Services, Toxic Suomtan-es
Conwol Division, 1988); Hasardons Wase Reduction Assessment Handbook - Automotive Repair Shops (Californis Department
of Health Services, Tozic Substances Control Division, 1988).

P WM. Toy. pp 27-28.
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All Wastes - 3etter Operating Practices - Segregation

Segregation of waste streams is a very good practice that minimizes hazardous waste generation
and also increases the recyclability of wastes. It is extremely important not t0 mix solvents and oils.
Mixing results in a liquid with very little recycle value and increases the costs of disposal.”
Minimizing the quantity of contaminants in solvents improves the purity of reclaimed solvent (in onsite
recyclinrg) and its market value (in offsite recycling). Used oils, after being drained from engines are
known to be contaminated with parts cleaning solvent, carburetor cleaner, fuels, rags, water, trash
etc.® These contaminants may make the used oil a hazardous waste due to ignitability, cormosivity,
or toxicity, thereby reducing the possibility of energy recovery by buming it in boilers or reducing its
market value (for offsite reclamation).

All Wastes - Be. :r Operating Practices - Periodic Maintenance and Cleanup of Equipment

All the equipment, including solvent sinks, hot tanks, and spray washers, must be properly
maintained. The tank bottoms must be cleaned frequently to reduce sludge accumulation and contami-
nation of replacement solutions.

Solvent (PDG80-1) - Material Substitution - PD680-11

Petroleum distillate Type | (PD680-I) is a flammable subsiance with a flash point of 102 °F,
which is below the USEPA's flammability hazard limit of 140 F. It must be substituted with
petroleum distillate Type II (PD680-1I) that has a flash point of 140 °F or above. Changes must be

“made in the local and centralized procurement processes t0 prevent users from obtaining PD680-1.
When ordering solvent, the user must specify that substitution is not acceptable.

Solvent (PLG80-I1) - Benter Operating Practices

A parts cleaning solvent, such as PD680-I1, must not be used to clean floors or hands. It is
expensive and must be dedicated to the intended purpose of parts cleaning only. Immersion and
removal of parts from the solvent sinks must be done slowly to minimize splashes and rapid evapora-
tion of solvent.

Solvent (PDO80-11) - Better Operating Practices - Emissions Minimization

Among the good housekeeping practices, efforts 0 reduce sir emissions are probably the most
significant in terms of reducing hazardous wasies released to the environment. Using covers on solvent
sinks (or cold cleaning tanks) can result in a 24 10 S0 percent reduction in solvent losses.® Several
standard methods are available for minimizing emissions from immersion cleaning, wipe cleaning, and
spray cleaning operations.*

BRH. Saivesan Assoclases, Used Oil and Selvet Recycling Guide, Final Report (Nevel Enargy svd Environmantal Support
Activity, Port Husmeme, CA, Jume 1983)

PLC. Ohicoine, GL. Cordes, snd BA. Donshwa, Rewse of Wase Oil & Army Insellations, Techwmical Repont N-
135/ADA1 2309 (USACERL, Septamber, 1962).

©ICF Associamse, Inc.. Guide to Soivent Waste Reduction Alternatives: Final Repors (Prepared for the California Department
of Health Services, October 1986), pp 4-11 twough 4-13.

CASTM Sumdad D3640-80, “Standerd Guidelines for Emission Control in Solvent Matal Clesning Syssams,” Aannal Book
WM#T‘"”MM Vol 15.03 (American Society of Testing aad Massrials {ASTM],

)8
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Solvent (PD680-11) - Process Change

If dip tanks or dunk buckets full of solvent arc used for parts clcaning, the process must be
modified. “alvent sinks clean parnts more effectively and are casy to use. Spillage and evaporation
is less from solvent sinks than from dip tanks or buckets. Equipment leasing services (see Table 20)
lease solvent sinks. The equipment, raw materials, maintenance, and waste removal are pan of the
contract and are included in the service price (see Table 21). Testing of solvents (discussed be! w)
before changing must be included in the contract.

If a leasing service is not desirable economically, a solvent sink must be purchused and the waste
solvent recycled. Table 22 lists the sizes and the approximate costs of solvent parts washers. Local
vendors must be contacted for exact information.

Solvens (PD680-il) - Process Change - Testing

Solvents are normally replaced periodically, based on the operator’s perception of “dirtiness.”
Simple tests (0 estimate the "solvation power” of the spent colvent can be used to extend the life of
the solvent before disposal. The physicochemical tests most useful for used solvent testing are:
absorbence. specific gravity. viscosity, and electrical conductivity.® Testing insttuments (optical probe
colonimeter, electronic specific gravity meter, Ostwald viscometer, and electrical conductivity meter) are
commercially available. By obtaining a measure of these properties, the usefulness of the solvent can
be determined based on Table 23. If the total score (sum of the ratings for all the properties) is less
than 6, the solvent is not "spent.” If the score is greater than 6, the solvent should be recycled. The
criteria provided in Table 23 are only recommendations; they must be revised based on site-specific
use and testing. Using solvent testing will reduce raw material and waste disposal costs and minimize
the wastes generated.

Solvent (PD680-11) - Process Change - Solvent Sinks (Equipment) Modifications

Solvent tosses can be minimized by adding drip trays and lids to existing solven: sinks. About
25 to 40 percent of the solvent is lost because of spillage and about 20 percent because of evapora-
tion.® Racks or baskets may be designed and fitted to the solvent sinks to drain parts after cleaning.
Minimizing solvent losses results in cost savings for the raw material and waste handling/disposal.

Carburetor Cleaner - Product Substitution

Carburetor cleaners typically contain methylene chloride (< 47 percent), 1.1,1-trichloroethane (< §
percent), cresylic acid (< 27 percent), and wetting agents. The automobile industry has reformulated
them t0 exclude the use of 1,1,1-trichloroethane.® Substitute cleaners must be used.

Used Oll - Better Operating Praciices - Selective Segregation

Segregation of used oils and related products is not a source reduction altemative in the strictest
sense of the term, yet selective segregation of used oil products may ultimately reduce the large
volumes of hazardous wastes® that could be produced by mixing used oils with radiator drainings
(containing oxylates, phenols, ketones. and acids) and used solvents. Product segregation is cost-

“BA. Donshus, st al, Used Solvent Testing and Reclamation, Volume I: Cold-Cleaning Soivents, Technical Report N-
$90VADA204731, Vol | (USACERL, December 1988).

CWM. Toy. pp A-1 - A-23.

“WM. Toy, p 20.

“D.W. Brinkmen, M.L. Whisman, and CJ. Thompeon, Management of Used Lubricating Od at Deperomens Sf
Inmellations: A Guide, NIPER BO06711.2 (National Insticuss for Petroleum and Energy Ressarch, 1986), p 26.




intensive initially, hut many factors favur selective segregation of used oils. These factors include
but are not limited to: the increasing costs of hazardous waste disposal. particularly for mixed waste
disposal: the fact that the British thermal unit (Bwu) value of used oil for bumning as a fuel is lowered
by the presence of solvents: and under USEPA regulations, hazardous wastes cannot be bumed except
in boilers with air pollution controls and secondary burners. These factors effectively prohibit blending
used oil with boilcr fuel if the used oil is listed as a hazardous waste.

Used QOil - Process Change - Fast Lube Oil Change System (FLOCS)

The Fast Lube Oil Change System (FLOCS) is a quick and efficient method of draining crankcase
oil from vehicles. The model 30A FLOCS oil evacuation unit is designed to evacuate oil from
crankcases under a vacuum. The engines must be fitted with quick-connect couplings to provide casy
access to the oil drain, eliminating the need for lifts or pits. Because the oil is evacuated under
vacuum pressure, sludge buildup in the oil pans is reduced. Spills are virtually eliminated and a
substantial savings in time, labor costs, and equipment can be realized. All FLOCS units are designed
to accommodate manual draining of the oil pan when necessary.

A single FLOCS unit was tested at Peterson Air Force Base (AFB), CO, from February 1982 to
April 1983 to determine if FLOCS afford sufficient advantages over the nommal fube oil change
methods to warrant its adoption in the Air Force. Savings during 1 year of operation totaled $1.176.00
for 25 vehicles. A total savings of $7,526.40 was expected based on a conservative 8-year life
expectancy for the unit. A payback of 1.6 years was projected. The economic success of the FLOCS
unit, along with the elimination of spills that could result in accidents to shop personnel, prompted
recommendations that the FLOCS evacuation unit be adopted for Air Forge use.*

Caustic Wastes - Product Substitution

Caustic cleaning compounds are used in hot tanks and jet spray washers. Substitution of
detergent compounds minimizes the amount of hazardous (corrosive) wastes produced. Caustic
compounds are necessary for cleaning engines made of iron or iron alloys. With the rapid change to
manufacturing engine blocks of aluminum, the use of detergent solutions for cleaning is also increasing.

Caustic Wastes - Process Change - Hot Tank (Equipmentj Modifications

A major waste from hot tank operations is the tank hottom sludge containing heavy metals, oil,
grease, etc. A typical practice is to dislodge the sludge from the bottom of the tank and dump it into
a sump Installing a collection tray with an overflow to the sump will allow for proper capture and
disposal of the sludge. Hot tanks must also be equipped with drip trays and pans for collecting
solution that drips off the parts after cleaning. The solution in the trays or pans taust then be emptied
back into the hot tank.

Aqueous or Caustic Wastes - Process Change - Dry Ovens

Hot tanks or spray washers are typically used for engines/parts washing. If the parts are small
enough, ovens could be used to bum off the grease, oil, and panticles. The dry ash can then be
removed from the pants using shot blasters (preferably with plastic beads) and disposed of in a landfill.
The ash must be tested for toxicity before assigning a disposal method. Testing the oven stack emis-
sions for air pollutants may be required. However, using a dry oven will eliminate hazardous
(corrosive and toxic) wastes that contain caustics, heavy metals, and oily dir,

‘Aa{mmﬁw Evaluation Progrem, Report H82-1B (13t Spece Suppoet Group, U.S. . - Force, Peterson Air Force
ase, CO, ) §
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Aqueous Wastes - Process Change - Two-stage Cleaning in Jet Spray Operations

Most of the pants covered with oil, grease, and heavy dirt residues are cleaned using ‘st spray
operations. If many parts need 10 be cleaned, a two-stage cleaning operation might provide cleaner
parts in a shorter time. Two washers can be connected in series with the first removing most of the
heavier residue and the second providing the final rinse. The cleaning solution from the second tank
is transferred to the first tank (countercurrent processing).

Antifreeze Solution - Better Operating Practice - No Draining

Current practice is to dispose of spent antifreeze solution from radiators by emptying it directly
into either a municipal or installation sanmry sewer system. Although the solution contains primarily
ethylene glycol (which is poisonous), it is biodegradable and is nenher carcinogenic nor mutagenic.
Therefore, disposal in a sewer system should not present a problem.” However, the U.S. Army Mobil-
ity Equipment Research and Development Command has documented the presence of phenols, ketones,
acids, oxylates, and aldehydes in radiator drainings formed during the use of ethylene glycol as a
coolant.® Antifrecze wastes are considered hazardous wastes in some states (e.g., California) because
ethylene glycol's oral human lethal dose (LDy) is 1400 mg/kg, which is far below the state toxicity
limit of SO00 mg/kg. As other state and local regulations lower the levels of phenols permitted in
drinking water and sewage treatment plant eﬂ‘luems. antifreeze waste may have to be disposed of as
a hazardous waste.

Antifreeze Solution - Product Substitution

Biological treatment of the ethylene glycol waste stream is difficult and the chlorination processes
(commonly used in a waste treatment plant) generate other toxic chlorinated hydrocarbons. Substituting
propylene glycol for ethylene glycol in antifreeze formulas will reduce the toxiclty of the waste stream.
Propylene glycol is a nontoxic compound commonly used as a food additive.”

Antifreese Solution - Process Change - Testing

Testing the antifreeze solution, which may currently be drained into the sanitary sewers, before
draining and disposal can help minimize the amount of wastes generated. Standard methodologies
available for testing engine coolants in cars and light trucks® may be adapted for other types of
vehicles. Electrochemical tests based on the measurement of galvanic currents have proven useful for
measuring the levels of corrosion inhibitors and corosivity of the antifreeze solution in a radiator (or
any other heat tranfer device).® Such test methods allow continuous monitoring of the solution to
determine the exact time of change (rather than change on a periodic basis, such as 6 months, or when
the mechanic thinks it is "dirty”).

* Union Carbide Corporation, Ecologicr! /upects of UCAR Deicing Fluids and Eikylens Gyicol (Hazardous Mawrials Technical
Comar, Rockville, MD, 1984).

‘J.H.Coahynll.o. Jemison, Rd-hu' UadAmﬁm Report 2168/ADAG27100 (US. Army Mobility Equipment
Resserch end Development Command (USAMERDC, nt Belvoir, VA, 1976).

SFER Muk and W, jouamr, mmm»tu.-n-.nuf«mm in Engine Coolar Testing
Second Symposiam, R.E. Beal, Ed, ASTM STP 887 (American Society of Testing and Massrials [ASTM], lm).ppsl-'l?.
® ASTM Standard D2847-83, “Standard Practics for Test..g Engine Coolants in Car and Ligit Truck Service,” Amual Book
of American Socisty of Testing and Maserials Stondards, Vol 15.05 (ASTM, 1988).

"RL Chance, MS. Walker, and L.C. Rowa, “Evaluaticn of Engine Coolants by Electrochemical Met'«~.." in Engine

887 (ASTM, 1986), pp 99-102; C. Fisud. :( al., “Testing
Laborswory and in vm'hmcm Testing:




Antifreeze Solution - Process Change - Extend Life

A Military Specification, MIL-A-53009%, developed by the U.S. Ammy Research and Development
Center, Fort Belvoir, VA, allows the use of antifreeze (MIL-A-46153") whose inhibitor system has
reached a marginal condition.* The military additive can extend the life of the antifreeze by more than
1 year. It was originally developed for use if new antifreeze was in short supply. During 1987 and
1988, ethylene glycol was in short supply because of the unavailability of ethylene (base stock) and
the retaii price doubled. In addition to environmental incentives, economic incentives (o minimize the
quantities of ethylene glycol wastes generated also exist.

Brake Shoes (Asbestos Waste) - Better Operating Practices

Asbestos dust, released when replacing brake shoes, is a hazardous waste. Friable (crushed under
hand pressure) asbestos must be carefully collected and handled as a hazardous waste. Some equipment
leasing companies may also provide asbestos collection services.

Recycling Onsite/Offsite
Solvent (PDG680-11) - Onsite Recycling - Disdllasion

If large quantities of solvents are used (i.e., over 4000 gal/yr) they can be recycled onsite using
distillation stills. These units offer a quick investment payback (i.c., less than 3 years).® In the
distillation process, the solvent is boiled and the vapors are condensed and collected in a separate
container. Substances with a higher boiling point than the solvent (e.g.. oils, metal residues, etc.)
remain in the bottom of the still. A smaller amount of contaminants will resuit in a higher purity for
the reclaimed solvent. Therefore, it is very important to segregate solvent wastes from oils and other
contaminants in the service bays. Table 24 lists some of the major suppliers of solvent distillation
equipment. Detailed comparisons of the economics of distillation and solvent management options
discussed in this chapter are available elsewhere.*

Solvent (PDG80-II) - Offsite Recycling - Contract/Leased Recycling

Solvent sinks for parts cleaning can be owned or leased. In a lease arrangement, the contractor
(e.g., Safety Kleen) replaces fresh solvent periodically (specified in the contract) and takes the spent
solvent for recycling. Wastes can thus be better contsined and the solvent recycled rather than disposed
of. Contract recycling has been accepted as a good practice by the automobile industry.” Table 20
lists some of the equipment leasing and service companies.

':ﬁlluy Smda MIL-A-33009, Additive, Antifresse Extender, Liquid Cooling System (Department of Defense [DOD].

"N;i%::y Specificadon MIL-A-46153, Ansifreess, Eshylens Glycol, Inhibited, Heavy Duty, Single Package (DOD. 31 July
1

® JH. Conley and R.G. Jamison, "Additive Package for Used Antifreess.” in Enging Coolant Testing: Second Symposiwn,
R.E. Beal, Ed, ASTM STP 837 (ASTM, 1986), pp 78-8S.

" RH. Salvesan Aseocistes, pp 33-36.

® B.A. Donahus and MB. Carmar, Soivent "Cradle-To-Grave” Managenent Guidelines for Use at Army Installasions, Technical
Report N-168/ADA 137063 (USACERL, December 1983); Economic Analysis of Soivent Managemens Options, Technical Now
$6-1 (Department of the Army, Msy 1986).

" W.M. Toy, pp 29-30.
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Solvent and Carburetor Cleaner - Offsite Recycling

Solvent and carburetor cleaner wastes can also be sent to a solvent contractor/recycler for offsite
recycling. A number of companies (Table 20) provide this service.

Carburetor Cleaner - Offsite Recycling - Contract/Leased Recycling

Some companies distill spent carburetor cleaners and retumn the cleaner to the user. Equipment
similar to solvent sinks are available for lease or purchase. The contract fees include the cost of
periodic pickup and disposal of sink bottoms. Companies that provide equipment leasing services for
caiburetor cleaners are listed in Table 20.

Used Oil - Onsite Recycling - Gravity Separation/Blending

A state-of-the-art RACOR™ oil-to-fuel blending system that will help avoid the probiem of
disposing of used oils has been developed. The RACOR system is typically used in conjunction with
a fuel reservoir or tank. The system blends waste diesel crankcase oil with diesel fuel. It also
filiers/recycles and transfers diesel fuel from the fuel holding tank. The system comes with a waste
holding tank and oil injection system. Used oil from the system's holding tank is biended into diesel
fuel (not to exceed 5 percent) and cycled through a three-stage filter 0 remove water and solid
contaminants, resulting in a fuel that is 99.5 percent free of emulsified water and solid panticulates.
Use of a closed-loop system such as the RACOR system may satisfy all technical requirements and
military specifications for oil/fuel biends® and should be tested.

Used Oil - Offsite Recycling - Closed-Loop Contract

A closed-loop re-refining contract stipulates that the re-refiner agrees to process the used oil
fumished by the generator, retuming it to original quality for a contracted price per gallon. The re-
refiner does not take ownership of the used oil but merely assumes custody of the oil until it is
returned to the yenerator.

Among the possible disadvantages of a closed-loop contract is that installations may wish to offer
used oil, solvents, and synthetic lubricants as a package. Of more immediate and important concem,
is that before re-refined 0il can be used in government vehicles and engines, it requires approval for
the Qualified Products List. Approval is a costly procedure but ensures that the product meets
specificatizns. With estimates of $50,000 for an engine sequence test (1982 dollars) to qualify used
oil 10 meet Army require."~=*® many re-refincrs are reluctant to enter into a contractual agreement
unless the cost of such tests can o. . *~luded in s closed-loop contract® More recent studies have
placed the ¢~ of such a qualification piucedure 7t $75,000.4

Used Oil - Offsite Recycling - Sale w I .yclers
Sale of used lubricating oils may be the most economical answer for an installatic . .....ugh

buming and closed-loop recycling agreements offer increased economic rewards, constraints may limit
the options available to an installation and make selling used oil the only feasible altemative. The cost

* D.W. Brinkman, W.F. Marshall, and M.L. Whisman, Waste Minimitation Through Enhanced Waste Oil Management, NTPER
B06803.1 (National Institute for Petroleum and Energy Research, 1987); T.C. Bowen, Personal Communication, U.S. Army,
Belvoir R&D Center, Materials, Fuels, and Lubricants Laborstory, Fort Belvoir, VA, 1987,

" riliwy Specification Mil-L-46152, Lubricating Oil, Imernal Combustion Engine, Administrative Service, Metric (DOD,

August 1988).
® L, Chicoine, G.L. Gerdes, and B.A. Donahus, pp 16-19.
® [.W. Brinkman, M.L. Whisman, and C.J. Thompeon, p S-3.
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of selling or disposing of used oil includes sampling and testing the oil, storage b ¢ sale, 55-
gal drums for sale/disposal. inventorying expenses, adventising for bid solicitations, b. iluation, bid
letting, and accounting. Draft USEPA rcgulations, when finalized, could increase '+ workload of
sales personnel slightly by requiring the selling installation (or DRMO/DRMS) to noaty the USEPA
of the intent to market used lubricating oil and obwain an identification number. Centified analyses on
each batch cf used oil will also be required, and if the oil is classified as a hazardous waste, it niust
be manifested and transported by a licensed hazardous waste hauler and may be distributed only to an
industrial user.

Antifreeze Solutions - Onsite Recycling

In addition to reducing the quantity of waste produced, there is a major economic incentive for
recycling and reusing antifreeze solutions. Because of the shontage of ethylene, the price of antifrecze
has more than doubled in the past 2 years ($3 to $8/gal) and it is in short supply. A simple recycling
method is available® This method includes mechanical filtration that removes large particles before
the solution is pumped into a large tank. An antifrecze extenaer is added to the tank baied on the
measured pH. The extender neutralizes the acidic byproducts in used antifreeze. The whole recycling
system is available as a skid-mounted, 100-gal batch unit.

Lead-Acid Barteries - (ffsite Recycling

Because of their weight, lead-acid batteries are the largest quantity of waste generated from
vehicle maintenance facilities. Battery recyclers pay between $1.00 and $1.50 per battery (or $0.20
to $0.40 per pound, wet or dry). The batteries are rebuilt or processed to recover lead. Approximately
20 percent of the batteries can be rebuilt. Table 20 lists processors and smelters of lead-acid baneries.
Installation logistics personne! can transpont "intact” lead-acid batteries to a recycling facility if one is
located nearby. A bill of lading is required if more than 10 batteries are ransported at any time. Use
of a registered hazardous waste bhauler is not required and the waste does not have to be manifested.
However, cracked or broken batteries must be transported as hazardous waste by registered haulers.

Aqueous or Caustic Wastes - Equipment Leasing

Hot tanks and spray washers are also available from equipment leasing companies (Table 21).
The leasing service fee is site-specific and usually includes the raw materials, equipment maintenance,
and waste disposal costs.
Dirty Rags/Uniforms - Onsite/Offsite Recycling - Laundry Service

Rags used to wipe up spills or clean off grease must not te disposed of as trash in a solid waste
container. They must be collected and sent with dirty uniforms to a laundry for cleaning.

Treatment

Used Oil - Onsite Pretreaoment - Filtration

A number of flitration devices are available for removing solids from used oil. Simple screen
filters must be used when draining oil into containers to prevent entry of large objects (e.g.. rags. cans,

'Gol..:CLW - Anti-freeze Recycling System, brochure (FPPF Ciemical Co. Inc.. 117 W. Tupper St Bulfalo, NY 14201,
19e8).
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trash, etc.). Other filter media ranging froin sand to fibrous material are available in filtratuon units
for removing solids and even water.

Used Oul - Onsite Pretreament - Gravity Separation

Gravity scparation units are composed of a scries of tanks used to contain oil and allow for
gradual sedimentation of solids and water because of gravitational force and buoyancy. These units
usually include skimmers and pumps to remove the water and solids. Some of the units use heat to
enhance separation. Gravity scparators are effective on uscd oils that do not contain ¢cmuls.ons and
when a sufficient residence time can oe provided for sculing to occur.®

Used Qil - Onsite Treatment - Blending/Burning

Used oil exceeding any of the specification levels for toxic metals, flash point, or total halogen
content is termed "off specification used oil" and is subject to regulatory controls. Furthermore, an
installation without an industnially classified boiler and whose used oil has hazardous characteristics
(heavy metals, halogens, toxics) musi blend the oil to meet buming specifications. Regulations
regarding used oil for buming can be found in a DOD Mcmorandum.*

Classification as an industrial boiler requires that cnergy from the boiler be used in manufacturing
operations. The manufacture of stcam or heat does not satisfy this critoria.® The amount of uscd oil
to be blended with the fuel is not likely to have shornt-term impacts on the combustion efficiency of
a boiler, but long-term use will likely present a problem in repeated clogging of pipes and nozzics,
accelerated corrosion of pipes and tanks, and a reduction of heat transfer efficiency.® Cument Navy
regulations limit the amount of used oil in fuel oil blends 10 1 percent.” Mixtures up to § percent oil,
however, appear to have no appreciable impact on the Btu value of the fuel oil m:xture and result in
only minor additional maintenance costs, although long-term impacts of blending/mixing on operating
parameters of boilers are unknown.

Before blending and buming, used oils must be filtered to remove any large impurities. Other
important characteristics of used oils as a boiler fuel are APl gravity and viscosity. Viscosity will
impact the flow rzate of the fuel and the spray pattern from the nozzle as the fuel is introduced (0 the
boiler. The API gravity of an oil is a function of the specific gravity and is related to the heat of the
buming oil. Firing temperatures for a given viscosity and discussions of the relationships between
specific gravity, AP gravity, and heating value can be found in literature.®

Aqueous Wastes - Onsite Pretreatment - Filtration

Installing filters on aqueous waste streams to collect grit and heavy residue increases the life of
the wash solution. In one case,” providing a pump-around loop through a 2S-micron filter bag (on
a slipstream from jet spray washer) extended the solution life by 2 weeks, thus minimizing the Quantity
requiring subsequent treatment or disposal.

“R H. Salvesan Assocismss, pp 54-57.

* DOD Memorandum for Deputy of Environment Sofety and Occupational Heslth, OASA (TAL); Deputy Direcxcr for
Environment, OASN (S&L); Deputy for Environment and Safety and Occupetional Health (SAF/MIQ): Director, Defense
Logistics Agency (DLA-S); 28 January 1986, subject: Regulsuon of Used Ou for Burning.

®D.W. Brinkman, M L. Whisman, snd C.J. Thompson, p 34

®L.C. Chcowne, G.L. Gerdes, and B.A. Donahus, pp 3343,

® C.W. Anderson, Coxt-Effectivenass Analysis of Ludricant Reclamation by the Navy, Techncal Note 1481 (Naval Civil
Enginesnng Research Laboratory (NCEL], Port Hueneme, CA, 1977).

©T.T. Fu and R.S. Chapler, Utditation of N~vy-Generated Waste Ous as Bouer Fuel - Economic Analysis and Laboratory
Tests, Technical Note N-1370 (U.S. Navy Construction Batalion Center, 1980). pp 14-44,

*WM. Toy, p 27.
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Aqueous Wastes - Onsite Treatment - Evaporation

Aqueous wastes consist primarily of water with various amounts of contaminants. Evaporating
the water minimizes the amount of waste requiring disposal. In an evaporauon device, the water is
fneated away (using an electric or natural gas heating device) leaving behind a semisolid or solid residue
requiring disposal. Qil, if present in the waste, could inhibit boiling. Solid residue accumulated on
the inner surface of the evaporator could inhibit heat transfer and, therefore, it may have 10 be cleaned
frequently. Table 25 is a list of suppiiers of aqueous waste volume .eduction equipment.

Aqueous Wastes - Onsite Treatment - Waste Treatment

Onsite batch treatment devices that neutralize and precipitate heavy metals from aqueous wastes
are available.® A pretreatment system is included to separate oil and grease. Sulfuric acid is added
to reduce the pH to between 2 and 3 to reduce any hexavalent chrome to a trivalent state. Adding
sulfites leads to precipitation of trivalent chrome. Sodium hydroxide is then added to raise the pH and
precipitate the remaining metallic species. The precipitates settle to the bottom as a sludge and the
water decanted from the top may be reused in cleaning processes. A filter press is included to reduce
the water content of the sludge produced, thus also minimizing the volume to be disposed of.

Carburetor Cleaner - Offsite Treatment

Some solvent recyclers (e.g., Safety Kleen, Safe-Way Chemical) send spent carburetor cleaners
to another company (e.g., Solvent Services) for treatment. This treattnent process produces a lacquer
wash from the spent carburetor cleaner.” Lacquer wash can be recycled and used in paint stripping

processes.
Antifreeze Solution - Offsite Treamment

If large quantities of spent antifreeze solutions are generated at vehicle maintenance operations,
the solutions cun be treated at an approved treatment facility (Table 20) for recovery of ethylene glycol
that may be used as waste fuel.

Lead-Acid Bartery Electrolyte - Treatment

Lead-acid batteries must not be drained. These batteries are not a hazardous waste if they are
sold 0 a recycler. Draining the batteries creates two types of wastes: lead dross, and spent sulfuric
acid contaminated with lead. The electrolyte, i drained, must be neutralized and tested for lead and
lead salts and neutralized before draining into the sewer.

NICAD isastery Electrolyse - Treamment

NICAD bettery ceils contain a caustic potassium hydroxide solution (31 percent by weight). This
electrolvre is corrosive. The electrolyte also contains cadmium and cadmium salts that are listed by
the USEPA as hazardous wastes. The clectrolyte must therefore be tested for cadmium and neutralized

before disposal in the sewer.

®WM. Toy, pp 25-27.
" WM. Toy, pp 31.32.
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Table 18

Typicat MPVM and AMF Operations With Materials Used and Wastes Generated’

Process/
operation

Materials
used

Ingredients Wastes
generated

OHl sad grease remeval

Engine, perts, and
equipment clesning

antifcesss solution, petroleum

sumamobile, truck, racked
vehicle, and other squipment
betseries

helicopser and sirplane
batieries

petroleum distillases, aromatic ignitable wastes, spemt
hydrocarbons, mineral spirits solvents. combustible solids,

potroleum distillates, sromatic ignitable wastss, spent
hydrocsrbons, mineral spirits, solvents, combustsble solids,
benzene, wolume, patrolemm wasta acid/alkaline soluuons

vhosphoric sc.d, kydrochloric waste ocids, wans alkalis

liquid

luddm.l-thlm ::I-d-.adb.mum

Batery cells comsining KOH used NICAD banery ceils,

‘Source: H. Winslow, Hatardous Waste SQG Workbook (Intereg Group, Inc., Chicago, I, 1986).
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Table 20

Partial Listing of Waste Recyclers, Haulers, Equipment Leasing Companies,
and Equipment Manufacturers’

Company sad sddress Telephone Solvent Caustic ~Waste Used Used
and services waste waste ol antifreeze batteries
Acto-Kleen (213) T23.5111
P.O. Box 278 (714) 944.3330 X
Pico Rivera, CA 90660 Hauler, seller
American Labs (213) 588-7161
5701 Compuon Avenus Hauler, transfer focility, X X
Los Angeles, CA 90011 and recycler
Antifreszs Environmentsl Sve. Corp.  (415) 323.2666 |
2081 Bay Rd,, P.O. Bon $0757 Recycler X

Palo Ao, CA 94303
Antifresss Environmemal Sve. Corp.  (818) 337-3877

16031 E Arow Hwy, Unit H Racycler X
Irwindale, CA 91706

Appropriats Technaologies II (619) 421-1175

1700 Mazweil Rosd Processor X X

Chula Vista, CA 92011

Baron Blakesles, Inc. (619) 2950041

3596 Califomia Strest Hauler, processor, reller X .

San Diego, CA 92101

Baron Blakeslee, Inc. (413) 7946511

§333 Emerprise Drive Hauler, processor, seller X

Newark, CA 94560

Betary Exchange (408) 251-3493 Lead-acid

219S Siory Road betaery processor, 7,000 X
Sea Joss, CA 95122 th/month processed

Bayday Chemical (408) 727-3634

2096-B Walsh Avenus Hauler, processor X

Senta Qlara, CA 95050

Bud’s Oil Servios, Inc. (602) 258-6138

1340 West Lincoln Strest Processor X

Phomiz, AZ §5007

Califormia Oll Recyclers, Inc. (415) 954410

97 Beansen Rosd Processor X X
San Carlos, CA 94070

Chem-Toch Systams (213) 268.5056

3650 Eamt 26eh Suest Proosssor X

Los Angsles, CA 90023

‘Source: Havwrdous Waste Reducrion Checklist - Amtomotive Repair Shops, pp 17-20.
Note Namas of other compenies specific 10 each ares can be obtained from trade publications, associations, and local

slephone directories.




Table 20 (Cont'd)

Company wnd sddrem Telephone Solvent Caustic Waste Use Used
and services waste ol ol satifreess Setteries

Chem-Tak (415) 963-1861

1719-8 Marshall Court Equipment leasing and X

Los Alos, CA 94022 2IVICS COMpany
(213) 537-71100

2000 Nosth Alameds Sirest Processor X

Compan, CA 90222

Netrexs Chamical Industries (213) 588-9214

NR7 Fruidand Avenus Haules, processor X

(916) 989-5130, (503) 226-7331
Processor,
Al lead betierias

Laks Oswego, OR 97033
i Manufacmriag Corp. (818) 573-1644 Hot tank
1433 Lidoombs Avenus nd jat spray wesher X
Sowth El Monts, CA 91733 manufscsarer
B 0Oil (413) 7954400
6880 Smith Avenne Recycler X
Newark, CA 94560
EX (305) 2579390 .
27833 laduatrial Pk, Bldg 1, Usit |  Processor, recycler X
Valencie, CA 91338
Pusl Procsesors, In- (503) 206-8352
P.O. Box 1407 Rerefiner X
Woodland, WA 984 ...
Gibson O} & Reflning . 905) 3270413
3121 Standard Serest ~oee0r X
Bekenfield, CA 93308
GNB, Inc. - Metals Division (@213) 202 1'"° Lead-acid
2700 Sowh ladisns Strem batiery proces 9,000 bs. X
Los Aageles, CA 90023 min, son-<mstallic cases
Hadrick Diswritanors, Ino, (408) 4273773
210 Eacimal Stren Hauler, monge X
Sests Cruz, CA 93080
Holcham/Service Chamical (714) 5465090
1341 Eam (714) 5384534 X
Sema Asa, CA 92706 Processor
Hot Taak Sepply @09) 2290563
INIE Avemn. Bonipment lessing end X
Fremo, CA 93703 srvics
Oils, lse. (509) 8844683
P.O. Bor 1221 Resefliner X
97601
IT Corp/Vins Hill Fecility (415) 3729100
4575 Pacheoo Hanler, Processor X X

n




Table 20 (Cont'd)

Company wad sddrem Teleghone Solvent Caustic Waste Used Uned
and services waste ol ol aatifresse batteries

1S Warchouse, lnc. (408) 294917

1076 Purk Avenve Soivert pants washer X

San Joss, CA manufsciurer

Kinsbursky Bros. Supply (714) 7388516

North Lemon Street

Recycler, Spant batienes

Anshaim, CA 92801
Lubrication Co. of Americs (213) 264-1091
4212 Eamt Pacific Way Hauler, procassor X
Los Angeles, CA 90223
McKesson Chemical Co. (213) 269-9531
$333 Jitlson Strest Hauler, Seller X
Commerce, CA 90040
Neloo Oil Refining Corp. (619) 474-7511
600 West 12th Suest Processor
National City, CA 92050
Oil and Solvent Process Co. (818) 334-5117
1704 Wen Firn Suemt Hauler, processor, seller X
Azuss, CA 91702
Omegs Qhemical (213) 980991
12504 W. Whiaier Bivd. Hauler, processor, seller X
Ovrangs County Chemical Co. (619) 4890798
423 Asacleascn Drive Hauler, ssller b 4
Escondida, CA 92025
Chemical Co. (714) 546-9901
1230 E. Saimt Gertruds Placs Houler, seller, procsssor X
Samta Ama, CA 92707
Pucific Tresament Carp. (619) 2330863
2190 Main Strest Processor X X
Sen Diego, CA 92113
Papper O Compeny, Inc. (619) 4779336
2300 Tidelands Avenne Procsssor X X
National City, CA 92030
Petroleum Recychi 13) 934N
1835 Eamt 20th Strem o Proceseor X
Signal Hill, CA 90806
Plastic Muterials, Inc. (318) 289-979

Hauler, maller, processor X

(213) 7166233
425 lris Avenue Hauler, processor X
Inglewood, CA 90001
Romic Chemical Corp. (415) 324-1638
2081 Bsy Rosd Haulers, procsssor X
Eam Palo Ao, CA 94300




Table 20 (Cont'd)

Company and sddrem Telephone Sulvest Caustic Waste Used Used
and services waste ol ol antifreeze batteries

RSR Quemetco, Inc. (800) 527.9432 Lead scvd

720 South 7th Avenue bautery processor X

City of Industry, CA 91746

Safety Kleen Corporstion
777 Big Timber R4

(800) 323-5740 Equipment
leasing & servica from

Elgm, IL 60120 {ocatons throughout CA

Safe-Way Chemical (408) 292.9289

909 Swckion Avenus Equipment leasing and X X

San Jose, CA 95110 service company

SDI Company (114) 982.0553

P.0. Box 83§ Solvent parts washer X

Uplsnd, CA 91785 manufsciurer

Solvent Services (408) 2866446

1021 Bervyessa Roed Heules, processor X

San Jose, CA 95113

Tanks-A-Lot (714) T78.5188

220 W. Santa Ana Radisor flush booth X
Ansheim, CA 92805 mamnufacturer

Trisd Marine & Indumrial Clesning  (619) 239-2024 .
1668 National Avenue Processor X X
San Diego. CA 92113

Vaa Waters and Rogen (408) 435-8700

2256 Junction Avenus Houler, seller X

San Joss, CA 95131

Vaa Waers and Rogen (213) 2658123

1363 S. Bomy Besch Placs Houler, seller X

Los Angeles, CA 90023
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Table 21
Equipment Leasing Costs’

Equipment Size Approximate cost
(November 1986 prices)

Solvent Sink

Includes monthly leasing of solvens 11 gal of solvent $38/mon
sink with recirculation pump, with 22.-gal basrel

monthly maintsnance servics,

removal of spent solvent, and 10 gal of solvent $33.78/mon
replacement with fresh solvent. with 16-gal barrel

10 gal of solvent $36.75/mon
with 16-gal barrel

Hot Tank

Includes monthly hut tank 60 gal $93/mon
leasing, monthly maintenance

sarvice, removal of 10 gal of .
solution and siudge, and

recharge of solution with caustic

detergent and waler.

Jet Spray Washer

Inchades monthly jet spray washer 90 gal $242/mon
lsasing, monthly mainienance service,

removal of 10 gal of solution and

sludge, and recharge with caustic

detergent and water.

‘Sourcs: Haezardous Waste Reduction Asssssment Handbook - Austomotive Repair Shops, p 20.
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Table 22

Parts Cleaning Equipment Purchase Costs®

Equipment Size Approximate cost
(November 1986 prices)

Solvents parts washer Small: fill/capacity = 11/22 gal 3200 - $300
or 10/16 gal

Large: fill/capacity = 15/30 gal $250 - $400
or 2C/30 gal

Jet spray washer 45 gal $3.400

85 gal $3.800

100 gal $4,500

Hot tank 60 gal $300

*Source: Hazardous Waste Reduction Assessmers Handbook - Automotive Repair Shops, p 20.

Table 23

Test Criteria for Used Cleaning Solvent (PD680-IT)

Rating Absorbence  Specific Viscosity Conductivity
(500 nm) Gravity cp (18°C) amho (23°C)
(17°C)
0 <06 < 0.773 < 1.35 <225
1 06-08 0773 -0.779 135 - 1.85 > 225
2 08-10 0.779 - 0.785 > 1.88
3 10- 1.2 > 0.785
4 >12
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Table 24

Solvent Recovery Equipment

Supplier

Model

Capacity

Temperature

Appruximate
cost®

Acra Electric Corp
3801 N. 25th Avenue
Schiller Park, IL 60176
(solvent: TCE, 1.1.1-
TCE.PCE.exc.)

Artisan Industries
T3 Pond Street
Waltham, MA 02154

Baron Blakesless, Inc.
2001 N. Janice Avenue
Malrose Park, IL 60160
(solverts: TCE. 1.1.1-TCE,
PCE)

gommmm
Parrot Drive, P.O. Box 768

Sheioon, CT 06484
(solvents: 1,1,1.TCE, Preon TF)

Crest Ultrasonics Corporation
Scotch Road

Mercer County Airport
Trenton, NJ 08628

(solverss: TCE, 1,1.1-TCE,
PCE)

Detoit, Ml 48232
(solveres: TCE, 1.1,1-TCE,
Freon TF)

SD-15

NRS-60
HRS-60

sinw
siaw

CRS-10H
CRS-10V
CRS-20H
CRS-20U

D1.DGQ-13

FC6-CW
FC4-ER

S gl

5-1430 gath

45-60 galh
45-60 galh

9-15 galh
21-31 gal

10 galh
10 galh

20 galh

15 galhe

iz
5§
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Table 24 (Cont'd)

Suppller Model Capacity Temperature Approximate
. limits cost

Finish Engineering Company LS-Jr. 3.5 gal/8h <320 °F $2.995

921 Greengarden Road LS-15 15 gal/8h <320 °F $5.895

Erie, PA 16501 LS-15v 15 gal/8h <320 °F $9.390

(814)455-4478, (415)821-4154
(Hazardous waste solvents)

Garden Machinery Corp. #50 50-60 galh - $4,950
700 N. Summit Avenue

Chatlotte, NC 28233

(Pewoleum solvents and oils)

Hoyt Corporation EP8 4.8 galh <330 °F $14,500

Weswport, MA 02790 EP20 <20 galh <330 °F $76,945

Hazardous waste solvents)

interel Corporation - 7.5 gl - $8.950

P.O. Box 4676 - 15 gakh - $11.850 v
i

Englewood. CO 80155
(solvents: chiorinated,

Petroleum) ”
Kontes Scientific K-547100 0.8 gallons - $1.961 i
Glassw ts K-547700 2.5 gallons - 2.7 =
Spruce Street, P.O. Box 729 %
Vineland, NJ 08360 S
B J
1
Q-UShou Process Sysiams, Inc. - 13.2 gallons - . b
1640 SW Bivd, P.O. Box T - 26.4 gallons - - £
Vineland, NJ 08360
Phillips Manufacturing Co. RS-1 2.5 galh - .
7343 N. Clark Suemt RS-3 4-10 galh - -
Chicago. 1L 60626 RS-$ 6-12 galh - -
RS-18 13-28 galh - -
RS-20 17-37 galh - -
Progressive Recovery, Inc. SC.-Jr. 1-2 gabh <400 ¥ $4.793
P.O. Box 521 SC-23 24 galh - $6,495
Trumbull, CT 06611
(soiverts: MEK, wiuens,
xylens, TCE, Freon, eix.)
Recyclens Product, Inc. R-2 5 galdh <375 °F $2,493
495 Eccles Ave. RS-20 5-7 galh (1) <378 °F $ 1,000
South San Francisco, CA 94080 RS-35AF 6-8 galh (2) <373 °F $.1,000
(415)589-9600 RX-3SAF 12-16 galh (2) <375 °F $25.850
Unique Industries, Inc. 1100-10W 12 galh -
11544 Sheldon Steet 1100-10RW 12 gah - $5.270
Sun Valley, CA 91353 1100-10RA 12 galh - $8,250
(solverts: chlorinsted and $8.600
fluorinaed)

7




Table 25

Aqueous Waste Volume Reduction Equipment Suppliers’

Supplier

Modei Capacity Approximate Cost

EMC Manufacturing
1433 Lidcombe Ave.
El Monte, CA 91733
(818) 575-1644

Nordale Fluid Eliminator
990 Xylite Ave., N.E.
Minneapolis, MN 55434
(603) 668-7111

(714) 885-0691

Wastewater Treatment
Systems

440 N. Central Ave.
Campbell, CA 95008
{408) 374-3030

EVAP-85E 85 gallons $ 1,995

FE-150 150 gallons < 8,000 - $13,000

BM-50 50 galions $15,000 - $18,000

*Source: Hazardous Waste Reduction Asessment Handbook - Awomotive Repair Shops, p 22.
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6 WASTE MINIMIZATION FOR INDUSTRIAL MAINTENANCE, SMALL ARMS SHOPS

Most of the hazardous wastes generated from IMSS operations can be categorized as, corrosive
wastes (acids and alkalis), spert solvents, paint stripping wastes, and wastes comaining toxic metals.
The operations that generate these wastes include: equipment and vehicle repair, metal cleaning. surface
preparation, and metal finishing. A summary of processes, wastes generated, and DOT classifications
are listed in Table 26. The minimization options for vehicle maintenance repair wastes are discussed
in Chapter S.

Chlorinated or nonchlorinated solvents are commonly used to clean or degrease parts before
repair, rebuilding. or finishing. Nonchlorinated solvents (e.g., petroleum distillates) are normally used
in cold cleaning operations using solvent sinks or dip tanks. Chlorinated solvents such as TCE, 1.,1,1-
trichloroethane, methylene chloride (MC), and perchloroethane (PC), are used in vapor degreasers,
where condensing solvent vapors remove the grease, oil, or wax from the dinty parts. 1.1,1-trichloro-
¢ hane is the safest of these four solvents and is the most commonly used. Of the several different
vapor degreasers commercially available, the open top vapor degreasers are the most common at Army
installations. In such a vapor degreaser, the heater coils at the bottom of a tank boil nonflammable
solvent. The solvent vapors that are denser than air, displace the air and form a vapor zone. A
condensing coil at the top of the tank prevents the vapors from escaping from the open top. The rans
are lowered into the vapor zone and pure solvent vapors cond:nse on them and soltdilize the soil and
grease. The solvent drips off or evaporates as the pans are removed after they are cleaned. The soil
accumulates at the bottom of the tank. This contaminates the solvent which has to be changed
periodically. Also, because the solvent evaporatec, fresh solvent must be added frequently.

Cleaning with caustic compounds or detergents also occurs at IMSS operations. Cleaning is
usually followed by surface preparation such as painting or scale stripping. Sand, glass, or shot
blasting are common mecthods of removing paint or scale. In some cases, paint stripping is
accomplished with solvent (MC) or caustic strippers.

Metal finishing operations, such as surface finishing of small amms, and metalworking, such as
cutting and threading are also common at IMSS. A small arms shop conducts weapons rebuilding
on many types of small arms. Chemicals such as chromic acid, phosphoric acid, etc., are used.
Manganese phosphate coatings are the most common surface finishing treatments used on small arms
components. The phosphate coating is dull black and provides wear resistance to the cast ironsteel
surfaces. The first step in the process is to clean the parts. The methods include: vapor degreasing
or alkali cleaning, blasting with sand/walnut shells, seif-emulsified solvent treatment, ar.d phosphonc
acid-solvent-detergent cleaning. The parts are then rinsed in water and coated with phosphate. The
pants are rinsed in water immediately after the phosphate coating. The next step is to use a hot oil
conditioning rinse and then dry the coated and rinsed surfaces. Any supplemcntary coatings are then
applied.™ The typical coating time is 15 to 40 minutes. The phosphate immersion coating bath is
maintined between 200 and 210 °F. The phosphate tank and heating elements are usually made of
acid-resistant material. Some of the equipment used in the immersion coating process include:
conveying equipment, if necessary; work-supporting equipinent such as hooks, racks. baskets. and
tumbling barrels; tanks associated with water and heat (steam or electricity); a drain to the sewer line;

" A. Douty and EA. Swockbower, "Surface Protection and Finishing Treatments - A. Fhosphate Comting Processes,” revised
by W. C. Jones, in Electroplating Engineering Handbook, Fourth Edition, L. J. Dumey, Ed. (Van Nostrand Reinhoid Co.,
1984), pp 366-390.
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ventilation equipment; and drying equipment such as ovens, air heaters, fans, and compressors.” The
operctor of the small arms shop must account for all materials used in the process. The potential for
severe environmental hazards exists in the operation of a small arms shop.

* The metalworking operations in IMSS use petroleum and synthetic oils and small quantities of
solvents in cleaning, cutting, and threading metallic pipes and other surfaces. Used oil and waste
solvents are commonly generated. Painting vehicles, equipment, and parts is also conducted by IMSS.
The minimization options for painting and surface cnating are discussed in Chapter 7.

Since Fort Meade does not conduct any vapor degreasing, only the following four categories of
processes are discussed in this chapter: alkaline cleaning, dry media blasting, phosphatizing, and
cutting and threading.

Treatment - Alkaline Cleaning

Cleaning metal substrates using alkaline cleaners generates s corrosive waste that must be
neutralized. In addition to neutralization, removing grease and heavy metals may also be necessary.
B_ich treatment units are commercially available. A precipitation/neutralization system can also be
designed for onsite use.

Source Reduction - Dry Media Blasting
Dry Wastes - Product Substitution - Plastic Media Blasting

Plastic media blasting (PMB) is 2 relatively new method to remove paint and rust from a variety
of metallic and alloy substrates such as aluminum, steel, titanium, copper, and zinc. It is a good
substitute for organic chemical stripping (using mixtures of MC and other toxic compounds) and
abrasive blasting with sand, glass beads, or agricultural media (walnut shells, rice hulls, com cobs, ctc.).

Agricultural media blasting has several drawbacks such as high explosion potential, poor paint/rust
removal, high contamination, low recycle rav', and generation of large quantities ©° wastes.
Comparatively, sand and glass beads «re better for blast cleaning because of good performance and low
explosion potential, however they also have a very low recycle rate. Some of the advantages of PMB
are: (1) it is aggressive and requires less operating time (compared t0 agricultural medic only); (2) the
plastic maintains its size and hardness; (3) the plastic does not break up and thus can be recycled 10
to 20 times,® resulting in lower replacement and disposal costs; and (4) overall, the method is
economically favorable.

PMB is slower than sand or glass bead blasting, however it produces a better quality finish
Also, the amount of waste produced in PMB is greatly reduced because most of the media can be
recycled many times. Assuming a labor rate of $15/h and a media recycle rate of 90 percent, the
costs of sand blasting and PMB are $0.62 and $0.36/sq ft, respectively.”

" A, Douty and EA. Stockbower.

* J. 7 wdner, Dry Paimt Stripping Utilising Plastic Media: A New Salusion to en Old Problem, Technical Bulletin (Clemco
It e, 1987).

"C .. Jwvin and R.C. Wilmoth, Technical, Emvirommental, and Economic Evaluation of Plasic Media Blasting for Fain
S ripping, EPA/600/D-87/028 (U.S. Environmental Promction Agency (USEPA). Water Enginesring Research Laboratory,
lt?&cén';. M:;\L ot al., Economic Analysis of Hatardous Waste Minimizotion Alternaiives, Draft Technical Report
( 1999).
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Suppliers of plastic media including: Aerolyte Systems, 1657 Rollins Rd., Buriingame, CA 94010.
(415) 570-6000; E.I. du Pont de Nemours & Co., Inc., Fabricated Products Dept.. Wilmington, DE
19898, (800) 441-7515: and U.S. Blast Cleaning Media, 328 Kennedy Drive, Putnam, CT 06260. The
price of plastic media (available on a GSA contract, 1988 priccs) ranges from $1.75 10 $2.50 per
pound.

Dry Wastes - Process Change - Plastic Media Blasting

Existing abrasive blasting machines can be replaced with more efficient plastic media blasting
machines. A number of companies manufacture PMB machines; however, design consultants must
be retained to design specific applications. Two types of PMB machines are available: cabinets and
open blast systems. Cabinet systems are very similar to the conventional abrasive blasting machines.
The most commonly used cabinet has an opening that measures about 5 ft by 4 ft. Small, open blast
systems are portable and self-contained.

Source Reduction - Phosphatizing
Wastewater - Better Operating Practices - Process Controls

Process controls, if implemented, not only minimize the quantities of wastes generated but also
optimize the phosphate coating process.™ A draining time of § to 15 seconds is recommended to allow
the solution to run off the parts suspended on hooks, racks, or in barrels. A transfer ime of less than
30 seconds between emergence and reimmersion must be maintained to ayoid evaporation and drying-
up between stages. Holiow components require special handling to ensure that the solution completely
drains into the tank i) reduce drag-out losses. If tumbling barrels are used, a work depth over 6 in.
must be avoided aiis the turning speed must be maintained between 2 to 5 ft/min. A clearance of 6
10 12 in. must be a:owed between the part and the phosphate tank bottom to prevent the part from
passing through the sludge that accumulates on the botiom. The immersion tank volume must be at
least 2.5 gal for every square foot of work to be coated. If the work load incr=ases beyond the design
capacity of the tank, a larger tank must be used. Optimal operation of the coating process increases
the production efficiency, reduces reject parts, and minimizes waste generation.

Wastewater - Process Change - Reducing Water Use

If multiple rinse tanks are used, they must be configured in a countercurrent arrangement. The
rinsewater must flow (or be transferred) in a direction counter to the movement of the parts. This
process change will result in a tremendous reduction in quantities of rinsewater used. Adding spray
nozzles and other such equipment to rinse the coating solutions off the parts reduces the amount of
drag-out losses.

Emissions - Process Change - Proper Ventilation

Phosphats coating processes generate steam, acidic sprays, vapors, and small amounts of gases
(nitrogen oxides, hydrogen, etc.). Adequate air exchange must be provided in confined areas to reduce
worker discomfort. Efforts must be undertaken to minimize emission of toxic contaminants and fumes
into the work space or ambient air by using lids, condensing devices, etc. If the concentrations of
gaseous emissions are high, proper air pollution control devices (e.g.. scrubbers) must be installed.

™ A. Douty and E.A. Stockbower.
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Phosphate Sludge/Coating Solution - Process Change - Bath Loading

Bath loading is defined as the area (square feet) of work to be coated per hour per gallon of
solution.” A lower bath loading requires less frequent analysis of the coating solution and less frequent
sludge removal. The minimum working volume for the phosphatizing process is 2.5 gal/sq fi.

All Wastes - Better Operating Practices - Proper Maintenance/Control

Proper maintenance of equipment used in the phosphatizing process is required for optimal
operation. Insoluble phosphate coatings accumulate on heating coils. Descaling of heating coils must
be done frequently. Accurate thermostatic controllers must be installed to reduce fluctuations in
solution temperature. These fluctuations destroy work quality and degrade the solutions, thus increasing
waste generation.

All Wastes - Product Substitution

Very low temperature phosphating systems, nonchromated sealing solutions, and solvent based
systems have been developed for use in the phosphatizing process.™ The equipment requirements are
similar. However, use of these new solutions reduces the quantities of wastes produced and results in
an economical use of fuel.

Treatment - Phosphatizing
Phosphate Sludge - Treatment

The phosphatizing process generates a sludge consisting of precipitates. Depending on the
volume of sludge generated and its solids content, volume reduction techniques such as filtration (with
plate and frame press) or centrifugation must be used. Although the sludge is not a listed hazardous
waste, it must be tested for hazardnus characteristics (heavy metal content, toxicity, etc.) and disposed

of properly.

Source Reduction - Cutting and Threading
Cooling/Cutting Oils - Better Operating Practices - Material Conservation

The application of cooling/cutting oils in metalworking must be limited to the ares that has to
be cooled without using it in excess. FEfficient applicators or directional delivery sy: , if used,
can reduce the amount of coolant delivered to a surface. This efficient use extends the life of oils
and minimizes the amount of oil purchased and wastes generated.

Cooling/Custing Oils - Bester Operating Pracrices - Proper Concentration Maintenance

The coolant performance depends on maintaining the proper coolant to water ratio. Accurate
measurements of the concentrations can be obtained by using refractometers. Also, coolant propor-
tioning devices are available to ensure accurate mixing. Specific information on coolant maintenance
must be obtained from the manufacturer; the recommendations must be followed.

™ A. Douty and EA. Stockbower.
™ A. Douty and E.A. Stockbower.
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Cooling/Cutting Oils - Better Operating Practices - Proper Storage

Water soluble oils can be stored easily. Proper storage avoids deterioration by biodegradation.
The manufacturer's storage recommendations must be followed.

Cooling/Cutting Oils - Beter Operating Practices - Operator Handling/Segregation

The operators of metalworking equipment must be cautioned about minimal use of coolant.
They should also be trained about the hazards of mixing oils and chlorinated/nonchlorinated solvents
and the associated disposal problems.

Cooling/Cutting Oils - Better Operating Practices - Chemical Purchase

When purchasing oils, screen them for undesirable hazardous components. If such tiformation
is not available in the manufacturers’ Material Safety Data Sheets (MSDSs), testing may be required.

Cooling/Cutting Oils - Better Operating Practices - Metal Chips Removal

Metal chips that accumulate in a coolant must be removed frequently. They interfere with the
machine’s performance and serve as a site for bacterial growth. Filter screens, when placed at the
entrance to the sump and at the exit from the holding trays, can prevent chips from entering the sump.
The chips can then be vacuumed from the screens.

Cooling/Cutting Oils - Product Substitution .

Several different brands of water soluble oils are available. Some of them contain small amounts
of hazardous materials such as cresol (< 1 percent). Only those oils that do not contain hazardous
materials can be purchased.

Cooling/Cutting Oils - Process Change - Equipment Modifications

Wom equipment must be repaired or replaced !0 optimize performance and minimize waste
generation (c.g., leaks). Older models should be replaced with automated equipment.

Adding skimmers (belts or disks) to remove "tramp" petroleum oil from the cooling/cutting oils
can mirimize the quantities of mixed wastes produced. These skimmers must be placed near the sump
containing the coolant. Timers are also available to control equipment operation and to ensure that the
quantities of coolant removed with the oil are minimal.”

Cooling/Cutting Oils - Process Change - Process Controls

The loss of cooling/cutting oils during metalworking operations must be minimized. Adding
splash guards or drip trays allows the excess oils to be collected and possibly recycled/reused. Splash
guards and drip trays can also be used to contain spills in the machining areas, thus reducing the use
of adsorbent material (e.g.. DRY-SWEEP) and wastes generated.

™ Prolonging Machine Coolant Life, Fact Sheet (Mimmesota Technical Assistance Program. Mimnespolis. MN, 1988).
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Cooling/Cutting Oils - Process Change - Control Bacterial Growth

Bactenal growth in coolants can be controlled by: cleaning the sump whenever the coolant is
replaced, using biocides, adjusting the pH, and adequately circulating the coolant.® The sump must
be cleaned with steam or chemicals. In some cases, its design may have to be modified to provide
sufticient access for cleaning tools.

When using biocides to control bacterial growth, it is important to realize the "ultimate” treatment
or fate of the coolant. Bacterial test kits must be used 10 determine the exact amount of biocide to
be added. The use of biocides can be minimized by proper pH control. Bacterial growth decreases
the pH of the coolant. Measuring the pH (with a pH meter or litmus paper) and adjusting it (with
caustic soda) to the manufacturer’s recommended level can control bacterial growth. It is also
necessary t0 maintain proper circulation of the coolant to ensure an oxygen enriched environment in
the sump. A mixer or an agitator can be used for this.

Treatment - Cutting and Threading
Cooling/Cutting Oils - Onsite Treatment

Fine particles in oils, such as metal cuttings, can be removed in a pretreatment step by using a
centrifuge. Batch centrifuges are available for small metalworking equipment. Large continuous
centrifuges are available for removing particles from oils generated continuously in large volumes.

Mobile treatment services are provided by some companies to gen'emors that produce large
Quantities of water soluble oils. The cost for such a service depends on the volume of oil and the

concentration of contaminants.

Another physical treatment technique is ultrafiltration to remove fine particles. About 90 percent
of the water fraction can be extracted and discharged directly to the sewer system.* The oil recovered
is high quality and can be recycled.

Epsom salts (magnesium sulfate) can be used to reduce volume by precipitation and separation
before disposal. However, this method is less efficient than other volume reduction techniques

available.

To reuse water sc.uble oils, it is necessary to treat them by pasteurization followed by filtration.
The biological contamination accumulated during use can thus be removed. The t'end ratio of recycled
oil to new oil is determined before use with a refractometer.

Cooling/Cutting Oils - OFsite Treatment
Several offsite treatment and recovery techniques are available for cutting/cooling oils, including

ultrafiltration, evaporation, and thermal destruction by incineration. The choice of a method depencs
on the volume of wastes and their physical/chemical state.

® Prolonging Machine Coolant Life.
“ Fred C. Hart Associates, Aerospace Waste Minimization Report (California Department of Health Services, 1987).
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WASTE MINIMIZATION FOR PAINT SHOPS

Paints are applied 0 metal or other surfaces (e.8., wood} {or waterproofing, flameproofing.
rustproofing, insuldting, ctc. There are three differen. categories of paints: architectural, original
equipment manufacture (OEM), and special purpose. Architectural paints are used on buildings.
OEM paints are used in industries that manufacture automobiles, appliances, and fumiture.® Special
purpose paints such as chemical agent resistant coating are used in maintenance operations in some
industries, the armed services, and highways' maintenance. Forty-four percent of the special purpose
coatings are used on automobiles, 18 percent in industria! maintenance, and the remaining distributed
between aerosols, traffic paints, and other categories.®

The painting process involves: paint stripping and surface preparation, application of the paint,
and curing. Paint stripping (using wet or dry techniques) and surface preparation are necessary to
clean the substrate and prepare it for adhesion of the paint. Paint is then appiied (0 the surface. The
method used depends on the size, shape, complexity, and number of items. After painting, the items
are placed in a curing oven to remove excess solvent and make the coating uniform. Some of the
common painting techniques are: dip painting, flow painting, roll painting. curtain painting, spray
painting, and bulk painting. Spray painting is the most commonly used technique and can be manual
or automatic. Spray painting techniques (including conventional pressure/air atomized, and electrostatic
centrifugal/air atomized) have transfer efficiencies that range from 30 to 95 percent. The overspray
from the paint application process can be as high as 50 to 70 percent, and iz in most cases collected
and disposed of. The method of painting may sometimes be dictated by the type of paint formulation
(e.g., water-based enamels cannot be sprayed).

Most paint formulations use solvents as camiers for binders such as pigments, powders, and
adhesives. The solvent content can vary from 1 to 85 percent. Typical solvents include: acetone,
n-butanol, o-dichlorobenzene, diethyl ether, ethyl acetate, butanol, MEK, methyl isobutyl ketone, MC,
1,1,1-trichloroethane, trichlorofluoro-methane, tetrahydrofuran, cyclohexanone, and petroleum derivatives
such as naptha, xylene, toluene, or hexane. Powder or water-based paints do not contain solvents.
Solvent-based paints (e.g.. acrylic lacquers) have the advantage of durability, fast drying time, low
corrosivity to substrate, and high gloss finish.® Some of the disadvantages include: emission control
problems; worker exposure hazards; fire hazards; and waste management, disposal, and liability
problems. The criteria used in choosing a solvent depends on the type of paint required, drying speed,
the nature of the substrate, and the properties of the solvent.

In additdon to the wastes from the painting process, a large quantity of solvent wastes are
generated during equipment cleaning. Table 27 describes the wastes generated trom the painting
process and lists the corresponding DOT classifications.

Source Reduction
Scivent-Based Paints - Product Substitution - Powder Coatings

Powder coating is an effective altemative to solvent-based paints. In a powder coating process.
the paint powder it applied to a substrate with an electrostatic spray gun. The carmier is pressurized

air, rather than solvents. The powder coating adheres to the surface because of electrostatic forces.
Excess powder that does not cling to the surface can be recycled. Heating in the curing oven ensures

* ICF Associstes, Inc.
9 p.L. Layman, “Peints and Coatings: the Global Challenge.” CAemical and Enginsering News ‘Septamber 30, 1985), pp 27-68.
* ICF Associates, Inc.
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that the powder fuses to the surface. Powder coatings can also he applied using a fluidized bed
process where the heated objects are immersed in the fluidized bed.

Becatise powder coatings contain no solvents, emissions of volatile organic compounds and the
related air pollution problems are eliminated. Fire hazard and insurance rates are reduced and better
neighborhood relations develop as the odor associated with solvent-based application are eliminated.
Preliminary toxicological studies indicate that many of the commercial powder formulations arc
nontoxic. Since the overspray powder can be recycled, material use is high and solid waste genecra-
tion is minimal. Waste disposal and liability problems are reduced. The process also has a high
transfer efficiency, resulting in a lower reject ratio of parts, Coating qu lity is claimed to be better
than with solvent-based coating. The messy cleanup operations ~~.utiat=~ with liquid-based paints are
avoided. Powder coating is easier to apply and it ‘ .f © Lan teople to use it. The operators’
attitudes improve. The operation is less lah~-  ‘~sive. Maintenance is easier and the overali
operating costs are lower. Powder costs are minimally affected by petroleum prices and the operation
is more flexible to changing coating requirements.

However, powder application equipment is more expensive to install than solvent tased or high
solids coating equipment. Another disadvantage is that powder coating must be done at elevated
temperatures. It is not usable on heat sensitive substrates such as plastics, wood, ar4 assemblies
containing nonmetal parts. Formulations with lower cure temperatures (275 °F) are bein;. ‘eveloped.*

Solvent-Based Paints - Product Substitution - Water-Based Formulations

Water-based formulations reduce the amount of solvents used and emitted in the coating process.
Solvent-based paint equipment can easily be modified to apply water-based paints/coatings. The paint
overspray can easily be collected with water in the spray booth and tecycled. Though this can also
be done in a solvent-based process, a difficult-to-treat aqueous waste stream may result due to direct
contact with the solvent. Disposal and liability issues associated with wastes from the solvent-based
formulation are reduced and the fire and explosion hazards present with the solvent-based process are
climinated. Concems about worker exposure to solvents are also climinated. Energy savings can be
achieved by recirculating hot air in the ovens used 0 cure the paint. Similar recirculation is not
possible in a solvent-based operation as the solvent levels in the recirculated air may rcach explosive
levels. ;l‘he installed capital cost of water-based units is lower than that for high solids or powder
coating.

A number of private companies and a naval installation (Naval Air Rework Facility, Pensacola,
Florida) have successfully converted from solvent-based painting to a water-based painting operation.”
Based on their experience, the annual cost to coat using water-based coating was higher compared to
conventional solvent, high solids, or powder coating. The applied coating cost per square foot for a
water-based unit is also higher and the coating may be inferior. The quality of water-based coatings
varies with ambient conditions such 28 room temperature and humidity. The drying time is longer and
could be a bottleneck in the product.on line. It may necessitate installating a drying unit. Surface
treatment procedures may need extensive modification to convert to a water-based coating method.™

One company that unsucessfully tried to convert to water-based painting reported that the
increased drying time led to production sch2.iuling problems. The new system took several hours for
drying, compared to the 30 minutes required for the solvent based process. It required an increased
amount of surface cleaning before the water-based coating could be applicd. The time and cost
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involved in the extra cleaning were prohibitive. The water coating did not have the same hardness,
durability, or gloss and the quality of the water-based paint varied with room temperature and humidity.
The company also reported that the water environment was corrosive 10 galvanizcd steel. The existing
equipment made of galvanized stcel needed to be replaced with stainless steel, which involved
considerable expense.”

Solvent-Based Paints - Product Substitution - Two-Compon~ .. Catalyzed Coatings

Two-component catalyzed coatings are comprised of isocyanates (highly toxic compounds) and
hydroxyl compounds. These compounds po’ wierize on a surface to form a polyurehane coating.
Their use has been extensively investiosts | vy the automobile industry.” Substituting two-component
catalyzed coatings for solvent-base ommulations is not justified because of the toxicity of the

s e
v D0

Solvent-Based Paints - : roduct Substitution - Radiation-Curable Coatings

Radiation-curable coatings do not contain solvents and therefore could be good substitutes. A
liquid prepolymer is allowed to react with a thinner under ultraviolet light to form a coating. These
coatings have been found to be effective on a number of surfaces.”

Paint Wastes - Better Operating Practices - Segregation

.’

The current pra. tice for disposing of residual paint left in cans is to pour it into drums containing
thinner wastes., How: ver, segregating paints from thinner wastes maintains the punty of the thinner
and improves its recyclability. Thinners can be recycled onsite or offsite and reused in painting and
cleaning processes.

Excess paints should be given to customers for touchup use, thus reducing the improper disposal
of cans containing liquid paint with other nonhazardous wastes. (Cans containing dried paint residue
can be thrown out.)

Solvent Wastcs - Better Operating Practices - Adopt Good Manual Spraying Techniques

When manual spraying practices are used, the amount of waste produced can be reduced by:
using a 50 percent overlap in the spray patten, maintaining a 6- to 8-in. distance between the spray
gun and the surface, maintaining a gun speed of 250 fi/min, holding the gun perpendicular to the
surface, and triggering at the begiming and end of each pass.” In addition to reducing the amount
of waste produced, an increase in the production rate and a decrease in rejection rate can be realized

Solvent Wastes - Better Operating Practices - Avoid Adding Excess Thinner
The tendency to use excess thinners should be avoided. If the paint is difficult to apply, adding

thinner m:y make it casy. However, adding excess thinner affects the film thickness, density, and
durability.

M.E. Campbeil snd W.M. Glenn, Profis from Pollution Prevention - A Guide 1o Industrial Waste Reduction and Recycling
(The Pollwion Probs Foundation, Toronio, Canada, 1982).

M.E. Campbell and WM. Glenn.

J. Kohl, P. Moses, and B. Triplett. Managing and Recycling Solvents: North Carolina Practices, Facilities, and Regulctions
(North Carolina State Universicy, Raleigh, NC, 1984).

" L.J. Durmey, "How to Improve Your Paims Suipping.” Product Finishing (1962), pp 52-53.




Solvent Wastes - Better Operating Practices - Avoid Excessive Air Pressures for Atomization

Using excessive air pressure (0 atomize paint particles leads to increased emissions and overspray.
and must be avoided. By adjusting the air pressure, a 30 percent decrease in overspray and therefore
a savings in raw material costs could be realized.™

Solvent Wastes - Better Operating Practices - Maintain Equipment Properly

Proper equipment maintenance is critical to reducing the number of reject products and improving
productivity.” Proper maintenance also reduces the quantity of waste produced from paini stripping
and repainting operations.

Solvent Wastes - Better Operating Practices - Lay Out Equipment Properly

Proper layout of equipment in a work area can also reduce emissions and improve the quality
of the finished products. Solvent tanks must be kept away from heat sources such as curing ovens.
This will help minimize evaporation of the solvents and will also prevent the solvent vapors from
entering the curing oven and affecting the curing rate or decreasing the quality of the finish.™

Solvent Wastes - Better Operating Practices - Isolate Solvent-Based Spray Units From Water-Bas..!
Spray Units

Isolation of solvent-based spray units from water-based spray units is a good segregation practice.
The oversprays from these operations should not be allowed to mix; the mixture could be classified
as a hazardous waste. If the units are segregated, the filters from the water-based paint spray booths
are not classified as hazardous waste.

Solvent Wastes - Better Operating Practices - Close Floor Drains in Production Area

Closing the floor drains will reduce the amount of water used to clean up spills. This practice
promotes the use of rags that must be drycleaned. Thus the generation of large quantities of rinse
water containing solvents can be minimized.”

Solvent Wastes - Better Operaring Practices - Purchase Proper Quantities of Paints

Buying paint in large containers is preferable to buying the same quantity in smaller containers.
The amount of residual materials can thus be reduced. Large containers can be retumed to manufac-
turcrs for cleaning and reuse. Ordering extra paint for any given job should also be avoided. The
exact amount of paint required must be calculated to reduce the number of small cans containing
residues for disposal.

Solvent Wastes - Better Operating Practices - Segregate Wastes
Segregating wastes is extremely important 10 reducing the amount of hazardous wastes generated

and to improve the recyclability of solvents. If many solvents are used, they should be segregated.
Some solvents can be directly reused in equipment cleaning operations.

* [CF Associates, inc.
® ICF Associawes, Inc.
® ICF Associstes, Inc.
” LJ. Dumey.
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Proper labels must be attached to containers. Hazardous wastes must be segregaied from
nonhazardous wastes and handled and disposed of properly. Labeling a container containing non-
hazardous waste as “hazardous” can result in an unnecessary increase in disposal costs.

Solvent Wastes - Better Operating Practices - Standardize Solvent Use

Standardizing solvent use will reduce the numbers of different types of thinners and solvents
used in coating formulations. If fewer solvents are stocked, the possibility of mixing of the wastes
is reduced. Only one type of thinner or soivent curresponding to each type of paint should be pur-
chased.

Solvent Wastes - Product Substitution - Use High-Solids Formulations

High-solids formulations contain a reduced quantity of solvent. Using high-solids formulations
will therefore reduce the amounts of wastes and emissions generated from the painting operations.

Solvent Wastes - Process Change - Choose Proper Coating Equipment

The proper choice of coating equipment can reduce the quantity of wastes produced and result
in raw materiai savings. Overspray from painting operations generates the most waste. Equipment
with high transfer efficiencies must be chosen.

Solvent Wastes - Process Change - Replace Conventional Spray Units With Electrostatic Units

Electrostatic units (either centrifugally- or air-atomized spray) have high transfer efficiencies.
Converting from conventional equipment to electrostatic equipment may lead to a 40 percent reduction
in overspray and considerable savings.® The overspray collects on the spray booth walls that are
electrically grounded. Thus, the amount of residues in the rest of the work area is reduced. However,
the complete conversion requires a lot of time and work in testing, visiting other plants, engineering,
and maintenance.

Solvent Wastes - Process Change - Replace Air-Spray Guns With Pressure Atomized Spray Guns

Replacing air-spray guns with air-less spray guns increases the transfer efficiencies. A 23 percent
reduction in raw material costs has been reporied.® Also, the cleaning frequency is increased from
once every 3 weeks 10 once a week

Aqueous Wastes - Process Change - Dry Paint Booths

Large volumes of wastewater are generated from "water curtain” paint booths. The water curtain
is used 10 remove the paint overspray particulates from the exhaust system. A significant concentration
of paint, solverts, and flocculating/coagulating agents sccumulates in the wastewater. This wastewater
must be treated to remove hazardous contaminants and the sludge must be disposed o as a hazardous
waste,

Ccwventing from a wet 10 a dry paint booth eliminates the problem of wastewater generation.
In a dry booth, the contaminated air (laden with paint particles) is drawn through fibrous filters which
must then be disposed of as hazardous waste. A much smaller volume of waste is generatad. Results

®LJ. Dumey.
®]. Kohl, P. Moses, and B. Triplen.
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of a Navy study'® indicate that convenling to dry operation is technically feasible and cost cffective
(payback 8 months 1o 2 vears) for small. medium, and large painting facilitics.

Recycling Onsite/Offsite
Paint Wastes - Onsite Recycling - Recycle Paint Overspray/Sludge

In watcr cunain spray booths, the overspray impinges on a water curtain.  The painwater
mixture is then pumped to a scparator. [f the paints uscd are immiscible in water, they can be
separated out and recycled. Also, the water can be recycled back into the water curntain. Recycling
of the water and paint reduces the amount of wastes produced and results in a savings in raw materials
costs.

Solvent Wastes - Onsite Recycling - Ultrafiltration, Distillation, or Evaporation

In ultrafiltration, the sludge containing solvents is filtered using membranes with pore sizes of
0.01 microns. Paint particles, usually larger than 1 micron. collect on the membranes and are removed
continuously. A serics of membranes filter the waste to produce a pure solvent that can be recycled.”™

Distillation stills can be used 1o recover solvents. The solvent is indirectly heated and the vapors
are condensed and collected. Purities of 90 10 99 percent can be obtained by this process. Table 24
lists manufacturers of distillation stills and associated costs. The concentrated still bottoms containing
paint sludge must be shipped for proper disposal as a hazardous waste. Another possibility is to ship
the still bottoms to a cement kiln for use as a suppicmental fuel through a waste exchange program.

Evaporation. using drum-dryers or thin-film evaporators, is cffective on solvents that are icat-
sensitive. Large scale equipment is necessary for evaporation and, thercfore, is cost effeclive only
for large quantities of solvents. Many commercial solvent recyclers use agitated thin-film cvaporators.

Solvent Wastes - Offsite Recycling - Closed-Loop Contract

Wastes consisting primarily of thinners, paint sludge, and paint can be reclaimed at an offsite
facility. This closed-loop service is provided by many paint and thinner suppliers. Usually the pur-
chase price includes delivery, waste hauling, recycling, and lisposal. Such a service removes the
wastes when it delivers the new product. The waste is processed at a licensed treaument, storage. and
disposal (TSD) facility. Processes used for recycling thinners are well-established and widely used.'®
Commerical recyclers have the versatility and have developed technologices for recycling large varicties
of waste solvents. Between 70 and 80 percent of spent thinners can be recycled into a useful product.

Treatment

Sulvent Waste - Onsite Pretreatment - Gravity Separation

Gravity separation is a relatively inexpensive option that is easy to implement. In this treatment
process, the thinner and paint sludge mixture is allowed to separate by the force of gravity without

" Acurex Corporation, Navy Paint Booth Conversion Fuanbility Study, CR 89.004 (Prepared for the Naval Civil Engineering
Laborstory {NCEL), Port Hueneme, CA, 1989).

Y. Isooka. Y. Imamura. and Y. Sakamow, “Recovery and Reuse of Organic Solvent Solutions,” Metal Fimishing (June
1984), pp 113-118; W H. Reay. "Solvent Rucovery in the Paint Industry,” Paints & Resins (March/April 1982), pp 4144,

" SCS Engineers, Inc.. Waste Audit Study - Auiomotive Paint Shops (Californts Department of Health Services, January 19487).
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external disturbance or agitation. The heavier paint sludge particles settle to the bottom of the con-
1ainer and the supematant can be decanted off. The de. anted thinner can be used as a "wash thinner"
for cleaning equipment or for thinning primer and base coatings.'”

PainsSolvent/Aqueous Wastes - Offsite Treatment

Although most waste associated with pzint can be treated using a number of different physical,
chemical, and biological techniques, these techniques are not feasible for mosi Army installations that
gencrate small quantitics. However, licensed TSD facilities can use a number of processes such as
activated carbon adsorption, chemical oxidation, solvent extraction, solidliquid separation, stabili-
zation/solidification, thermal destruction, volume reduction. and biological treatment. The applicability

of each technique wili not be discussed here.

Table 27

Waste Classification for Paint Removal, Pairting, and Brush Cleaning

Waste Description

Materisls used/ HW DoT Hazard Number
wastes produced code shipping name clam
Acetons FO03 Wasws acetcne Flammable liquid UN1090
Alcohols Doo! Wasts sicohol, NOS Flammable liquid UN 1987
Caustic paint stripper DOu2 Wasis paint related material Cormrosive material NA1760
Chlorobenzens FO02 Wasts chicrobsnzens Flammable liquid UN1134
Enamel liquids D001 Wasts enamel Combustible liquid UN126)
Ethylens dichloride Wasts ethylens dichiorida Flammable liquid UN1184
MEK Fo0s Wasis methylethylketone Flammable liquid UN1193
Methylens chioride stripper Foo2 Waste ;- sthylene chloride ORM-A UN1593
Mineral spirits D00’ Wsis napths Flammable liquid UN2553
Paint dryer None Wasis paint dryer, liquid Combustible liquid UN1263
Paint liquids D001 Wasts paint Flammable liquid UN1263
Paint solids (toxic) Varies Hazardous waste (solid). NOS ORM_-E (if solid) UN9189
Paint thinners, lacquers D001 Wasts paint relsted material Flammable liquid NA1263
Paint wasta with heavy Varies Hazardous waste liquid. NOS ORM-E NA9183
metals Hazardous waste solid, NOS ORM-E NA9189
Petroleum distillawes D001 Waste petroleun distllats Flammable liquid UN1268
Toluers (Toluol) FO03 Wasws toluens Flammabie liquid UN129%4
VM&P naphtha D001 Compound, paint removing liquid Flamsmable liquud NA1147
Xylene (Xylol) PX0 Waswe rylens Flammable liquid UN130?7

" SCS Enginesrs, Inc.

92




R > A . A T e e i P Pt i MR s gtk i et A At e .A./ ' R T R Ehd °,
A T B e i A T P G o T I e O 00 35 Ao o B

ROk

8 WASTE MINIMIZATION FOR HOSPITALS, CLINICS, AND LABORATORIES

Amy hosptals. vetennary clinucs. dental chinics. and other lavoratories are usually tenants located
on an installauon. The types of wastes generated by these acuivities can be divided into infectious
wastes (IW), pathological wastes (PW), sharps. pharmaceutical wastes (PhW), radioactive wastes (RW),
laboratory wastes (LW), chemotherapy wastes (CW). infectious linen (IL), and general wastes (GW).
Only the LW and CW are hazardous wastes by the RCRA and HSWA definition.

For thus discussion, some of the defiutions for hospital wastes are extracted from Amy
Regulation (AR) 40-5.* Detailed defimtions and classificauons of infectious wastes can be obtained
from USEPA's Guide 10 Infecaous Waste Management. ™

IW is from patients in strict or respiraiory isolation, or with wound and skin precautions; wastes
from microbiological laboratories; and surgical waste (at the discretion of the operating room super-
visor). PW includes anatomical pans, excluding human corpses and animal carcasses. Sharps include
discarded hypodermic necdles, syringes. pipeties, broken glass. and scalpel blades that pose infection
and physical injury hazards through cuts or puncture wounds. GW is all the waste not classified as
infectious, pathological, or hazardous, for example: rofuse generated from general patient units,
emergency rooms, dental areas. surgical suites, administrative areas, and supply areas. PhW consists
primarily of outdated medicines (drugs, vaccines. and physiological solutions). RW wastes emit
ionizing radiation (such as alpha, beta, gamma, oc X-rays).

The activities that generate most of the highly infectinus wastes are; general surgery/recovery,
vascular surgery, plastic surgery, pathology. blood bank, microbiology laboratory, ' “or and delivery
rooms, obstetrics, emergency room isolation, and the morgue. Among the wastes generatuy are: (1)
significant laboratory waste, including all tissue or blood clements, excreta, and secrestions « dained
from patients or faboratory animals and disposable fomites (items that may harbor or transm’ patho-
genic organisms); (2) surgical specimens and attendant disposable fomites; (3) disposable materiaiy, .rom
outpatient areas and emergency departments; (4) equipment, instruments, utensils, and fomites of a
disposable nature fror: isolation rooms; (5) animal feces, animal budding. supplies, and fomites resulting
from and/or exposed to infectious animal care and laboratory procedures; and (6} ail disposabic needles
and syringes.'®

Radioactive wastes are usually generated by the radiology ward, nuclear medicine, clinical
pathology, and laboratories that use radionuclides. Some of the radionuclides administered to patients
during treatment include: ™*Technetium, *Chromium, “Phosphorus, and "“lodine.'” Most of the
radioactive wastes that require special handling and disposal are generated by the use of radionuclides
such as “Carbon, ‘Hydrogen, and "'lodine, in clinical laboratories,

A number cf different types of hazardous wasies are generated in HCL, although in small
quanuties. Table 28 lists processes and operations tnat generate wastes, and the comresponding DOT
classifications. LW is mosuy chtemical wastrs, includii'g ignitable/chlorinated solvents and miscel-
laneous used chemicals (e.g.. xylene, formalin, m~icuty, etc.) generated in analvtical and clinical
aboratories. These wasies may also be gencrated in maintenance, pharmacy, and rursing arcas.
Photographic films and chemicals are used in radiology. Other toxics and corrosives are uscd
throughout the hospitals,

" Army Regulation (AR) 40-3, Preventive Madicine (HQDA. 30 Aug w1 1986).

™ Guida to Infictions Waste Managemant, EPA/S30-SW-86.014 (USEPA. Washingion, D.C., i786).

* D. Kray'dll, T. M llen, md B.A. Donahuc, Yatardous Waste Surveys of Two Army Insinilations and an Army Hospual,
Tehrice! Report N-9O/ADAOCS260 (USACTZRI. August 1980), pp 46-44.

* D. Krybill, T. Mullsr, and BA. Donaase.
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CW is a large quantity HW generated by the use of antineoplastic, or cy'stoxic azents in
chemotherapy solutions adniinistersd to patierts. The chemicals themselves are only 1 staall volume
of the waste; most of it cor .ists of protective clothing and gauze pads that arc ligh'!v contaminated.

Most of the guidance on proper management and minimization of wastes discussed ia ‘s chapter
has been obtained from Protocol Health Care Facility Waste Management Surveys,'™ a4 Waste Audit
Study - General Medical and Surgical Hospitals.'® The minimization of photographic wastes is
discussed in Chapter 9.

Regulations

On October 21, 1988, the U.S. Congress passed the Medical Waste Sanctions Act (MWSA)
which requires strict contiol on generation and disposal of medical wastes, and prohibits anyone from
dumping the wastes in oceans and large water bodies (such as the Great Lakes).' MWSA was
initiated as an amendment to the onginal Marine Protection, Research and Sanctuaries Act (MPRSA)
of 1972. MPRSA and MWSA define "medical waste" to include "isolation wastes; infectious agents;
human blood and blood products. pathological wastes; sharps; body parts: contaminated bedding;
surgical wastes and potentiilly contaminated laboratory wastes: dialysis wastes; and other equipment
and matenial that the Administrator of the USEPA determines may pose a risk to public health, welfare,
or thc marine or Great Lakes environment.” Of the 160 million tons of waste generated in the Unitea
States each year, 3.2 million tons of them are medical wastes from hospitals.'"' These medical wastes
do not include refuse from doctors’ offices, laboratones, home health care, veterinary clinics, and blood
banks. Of the 3.2 million tons of medical wastes, USEPA estimates'that 10 to 15 percent are
infectious.

MWSA was passed because medical wastes could be regulated under the RCRA and HSWA
but are not under the USEFPA rules. MWSA requires USEPA to develop rules and regulations for a
cradle-to-grave manifost system to track the medical wastes from generation to disposal, and for record-
Keeping, reporting, and proper segregation (from ordinary r.use) and disposal requirements. The States
have been given the authoriiy to ernforce MSWA more stringently than the USEPA reguitements.
The-efore, States such as Delaware, Louisiana, Maryland, Minnesota. New York, 2nd Pennsylvania, have
passed stricter laws for tracking and disposing of medical wastes.

In the private sector, research and testing I~ioratories such as those located in Army hospitals
and associated research facilities would be regulated as small quanrity generators of hazardous labora-

tory waste. All the rules of RCRA and HSWA would apply and crad’~-to-grave management and
dsvelopment of minimization strategies would be necessary.

Source Reduction - All Wastes

IWIPWIGWISharps - Better Operating Practices - S~gregation

IW and PW must be segregated from GW and sharps. GW such as surgical glove wrappers
should not be placed in IW containers (e.g., red bags in rigid containers). Sharps must be placed in

™ Protocol Health Care Faciity Waste Managemume Swveys (USAEHA, 1987).

™ Ecology and Environment, Inc., Waste Audit Study - Cenerul Medical ond Swyical Hospitals (Caiiiomia Depanument of
Health Sarvices, Sacvamenno, CA, 1988),

' Medical Waste Sarctions Act of 1988, Report 100-1102 (House of hcpresentatives, 100th Congress. Ocrober 1988)

™ Mcdical Waste .-anctions Act of 1988,
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separate containers (¢.g., rigid plastic boxes) in every room where they are use:’. Separate cortainers
(e.g.. yellow or white bags) must be used for general wastes including paper and trash.

Source Reduction - Infectious and Pathoiogical Wastes
TWIPW - Better Operating Practices - Segregation/Labeling

All the containers must be rigid and must be lined with impervious, tear resistant, and
distinctively colorcd bags (e.g.. red bags for infcctious wasies only). The same type and color bags
must be used at all waste generation points and marked/labeled with the universal biohazard symbol.
Standardized procedures (labeling, color, etc.) reduce confusion among personnel and improve waste
management, thus, minimizing quantities of wastes generated.

IWIPW - Better Operating Proctices - CollectionTransportation

Sufficient numbers of IW/PW containers must be provided and convenienty located in all rooms
where the wastes are generated. They should also be located in such & way as to minimize
patients/personnel exposure to the wastes. The containers must be cleaned and disinfected every time
they are emptied. All the containers should have tight-fitting lids and the lids should be in place when
the containers are not in use. To minimize exposure for patients and staff, IW/PW must be collected
frequently from all the generation points by trained personnel only. The transport containers must have
tight-fitting lids and should be used exclusively for IW/PW. The interior of the transport containers
must be cleaned and disinfected regularly.

[WIPW - Better Operating Practices - Storage

All TW/PW storage areas (including access doors, containers, freezers, refrigerators, etc.) must
be labeled and marked with the universal bichazard symbol.

Treatment - Infectious and Pathological Wastes
IWIPW - Treatment/Better Operating Practices - Incineration

Incineration is one of the options used 0 treat infectious wastes. The manufacturer’s operating
instructions and standard operating procedures must be posted on the incinerator. A State or local air
quality permit must be obtained and the incinerator must be operated in compliance by following the
manufacturer's recommended temperature (0 reduce emissions and opacity problems.

The incinerstor ash could be s hazardous waste. It should be tested annually for hazardous
characterisics. Testing of incinerator ash at Ammy installations'? has revealed that it is Extraction
Procedure (EP) toxic for heavy metals.

The red bags used to contain [W/PW bumed in incinerators are made of chiorinated plastics
(PVC). Buining these red bag wastes generates a number of air pollutants of concem including:
hydrochloric acid, dioxins, furans, and particles. These toxic stack emissions are a significant hazard
to the community. As public concem increases (and regulations change) proper flue-gas cleanup will

"2 Prosacol Health Care Facility Waste Management Surveys.
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be required. Some of the air emission control devices that could be installed include: dry impinge-
ment separators, dry cyclonic separators, venturi scrubbers, electrostatic precipitators, fabric filters, wet
aid gas scrubbing devi~es, and dry scrubbing systems.

IWIPW . Treatment: Better Operating Practices - Autoclavesi/ketorts

Autoclaves or retorts are used in several hospitals to disinfect IW/PW before landfill disposal.
All the operators should be trained in proper equipment use. The bags used in autoclaves should
allow sufficient stean penctration and yet contain the wastes. Compaction of wastes must always
follow the autoclaving process. Spore strips should be used to check the effectiveness of the operation.

Source Reduction - Sharps

Clipping needles after use is prohibited by AR 40-5 to prevent generation of pathogen-containing
aerosols. Used svringes musi be placed only in rigid impervious containers marked with the universal
biohazard symbel. Adequate containcrs must be provided and managed by trained personnel.

Source Reduction - Hazardous Wastes
HW - Better Operating Practices - Inventory

A current and comprehensive inventory must be developed for all the hazardous materials used
and hazardous wastes generated. The inventory must contain the following for each HW: a
description; hazard code: USEPA (or State) number; physical form: rate of generation; method of
treatment, storage, and disposal; and an indication if the waste is infectious. All HW on the inventory
must be revicwed annually and reported to the installation environmental office.

Infectious hazardous wastes could be generated at the histology (waste xylene), parasitology
(hazardous fluids), and radiology (waste barium) laboratorics. A proper inventory must be developed
for these wastes. The procedures for handling these wastes are outlined in /rfectious Hazardous Waste
Handling and Disposal.'"

HW - Better Operating Practices - Proper Storage

Proper containers must be used to store hazardous wastes; they must be properly labeled. They
must contain liners compatible with the wastes. Upon exceeding the 55-gal (or 1 qt for acute HW)
storage limit in the satellite accumulation areas, the 90-day temporary storage requirements''* have to
be complied with and the wastes must be turned in to the installation’s hazardous wastes storage
building.

HW (solvenss) - Bener Operating Practices - Segregation

Solvent wastes must be segregated according to the recycling or treatment processes used for
their recovery or disposal. Some of the criteria useful for segregation are:'"’ flash point, Btu value,
viscosity, halogen content (e.g.. chiorine), and water content. Segregating wastes as individual
chemicals (with minimal contamination) simplifies waste management,

" nfections Hatardous Waste Handling and Disposal, Technical Guide Number 147 (USAEHA. 1986).
™ 40 CFR 26234, Onsite Accumulation Requirenents.
W Ecology snd Environmant, Inc., pp 3-1 © $-3.
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HW (solvents) - Product Substitution

Nonhalogenated solvents must be substituted for halogenated solvents (e.g., TCE, 1.1.1-
trichloroethane, MC, etc.). Simple alcohols and ketones are good substitutes for petroleum
hydrocarbons (e.g., toluene, xylene, etc.). Aqueous reagents must l{e used whenever possible. The
feasible substitutions have to be determined by laboratory managers on a case-by-case basis.

Xylene is commonly used as a tissue clearing agent at hospitals. Use of a nonhazardous sub-
stiture (such as Histoclear™) must be examined to determine its effectiveness.

HW (solvents) - Process Change

Cleaning processes that use alcohol-based disinfectants must be modified to use ultrasonic or
steam cleaning methods. Premixed cortainerized test kits must be used for solvent fixation (making
slides). Calibrated solvent dispensers must be used for routine tests. Minimizing the sizes of culturcs
or specimens in the pathology, histology, and other laboratories, minimizes the quantities of solvent
wastes produced.

Modifying laboratory methodologies to use modem technologies (e.g., monoclonal antibodies.
radioisotope labeled immunoassays, and ultrasensitive analytical devices) minimizes or even eliminates
the need for extractions and fixation wit: solvents. Sensitive analytical equipment can reduce analyte
volume requirements.

LW - Benter Operating Practices - Disposal

All the laboratory hazardous wastes that may be discharged into the sanitary sewer must be
identified. Approval must also be obtained from Jocal authorities. According to USEPA requirements
(40 CFR 261.3(a)(2XivXE)] the following conditions must be met:

1. Only low toxic hazard, and biodegradable wastes may be discharged,

2. The annualized average flow rate of laboratory wastewater must not exceed 1 percent of the
total wastewater flow into the inflow of the wastewater treatment plant,

3. The combined annualized sverage concentration must not exceed one part per million (ppm)
o/ the inflow to the wastewater treatment plant.

Proper standard operating procedures must be developed and used for disposal of chemicals in
the sanitary sewer system.''* Disposal actions must be coordinated with the installation’s environmental
office. Sewer disposal is an environmentally unsound practice and must be avoided. However,
controlled disposal is allowed by law.

HW (mercury) - Better Operating Practices

Waste mercury can be recycled and must be recovered from spills and from crevices of broken
devices. All the residual mercury contained in broken thermometers, blood pressure reservoirs, or other
devices should be drained. However, proper spill cleanup and handling operations have to be designed
to protect the employees. Special mercury vacuums and spill absorbing kits are available.

" Nationsl Ressarch Council, Prudent Practices for Disposal of Chemicals from Laborasories (National Academy Press.
Washington, DC, 1983).
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HW (mercury) - Frocess Change

Many hospitals in the United States are using electronic piezometric sensing devices instead of
mercury-based thermometers and blood pressure instruraents. Such a substitution eliminates both the
hazards and cleanup costs associated with broken glass and spilled mercury.

HW (formaldehyde) - Better Operating Practices

Reducing both the cleaning frequency of hemodialysis and reverse osmosis (RO) water supply
equipment and the solution strength will minimize the quantities of waste formaldehyde generated.
The membranes used in RO units have 10 occasionally be flushed with formalin. A laboratory standard
for formalin solutions should be developed based on microbial culture studies that compare microbial
residue with variations in strength, cleaning frequency, and water supply systems.'”’

HW (formaldehyde) - Process Change

The dialysis equipment used in the hospital can be used to capture and concentrate waste formalin
(containing 4 percent formaldehyde, 1 percent methanol, and 95 percent water).''* Formaldehyde
extracted and concentrated with the used dialysis membranes can then be sent for proper disposal (e.g.,
incineration) thus minimizing the waste and associated costs.

CW - Better Operating Practices - Collection/Disposal

Special dedicated containers must be used to collect antineoplastics, cytotoxins (cancer treatment
agents), and other controlled drugs. Many of these drugs are listed hazardous wastes and must be

managed using proper tum-in procedures.
CW - Bernter Operating Practices

Segregation of CW from other wastes is an effective minimization practice. Personnel must be
properly trained and separate containers (with distinct labels) must be placed in all the drug handling
areas. .

The cleaning frequency for hoods used for compounding drugs should be reduced. According
to OSHA recommendations, hoods should be wiped down daily with 70 percent acohol and decon-
taminated weekly with an alkaline solution.''® However, the actual clesning frequency must be
determined based on the use and amount of spillage in the hood.

Spill cleanup kits, for small and large spills, must be readily available in the drug compounding
and use arcas. The garments, except gloves, womn by emplioyees should be disposed of with non-
hazardous refuse if no spills occurred.

The location of compounding and administration areas should be centralized to minimize spillage
and exposure hazards. Drug purchases must be controlled such that only the appropriate container sizes
are procured and no residue is left for disposal. Outdated drugs should be retumed to the
manufacturer.

FEY

" Boology and Environmment,
" Ecology and Environment,
' Ecology and Environmen,
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CW - Product Substirition

Antineoplastics and cytotoxic agents are highly toxic and environmentally persistent. They must
be substituted with biodegradable drugs. In some cases, the shelf life can be used as an indicator of
environmental persistence. Doctors and pharmacists must be encouraged to choose less environmentally
hazardous drugs of equal effectiveness.

RW - Product Substitution

A knowledge of the properties of radionuclides is required for the minimization of RW. A
stable radionuclide with a short half-life, low energy, nontoxic decay product, and minimal extraneous
radiation emissions must be chosen. Exwaneous radiation is the radiation generated that is not required
in a test or procedure. If a beta emitter is required, a radionuclide with minimal gamma emissions
must be chosen. Containment of gamma rays is difficuit.

A radiation safcty committee should be established to advise researchers about alternative isotopes
that are less environmentally hazardous than those currently in use.

RW (®Radium) - Product Substitution

2Radium is the most hazardous radionuclide used for cancer treatment in hospitals. It has a
very long half-life and its decay products are unstable. '"iridium or '"Cesium needles have been
found to be good substitutes for *Radium needles.'*

Recycling Onsite/Offsite - Hazardous Wastes
HW (xylene, other solvents) - Recycle Onsite - Distillation

All the spent solvents generated in the laboratories must be accumulated in proper segregated
containers. The recyclability of solvents is greater if contamination is minimal. Small distillation
stills can be used to recover solvents for reuse.

Table 24 lists manufacturers of industrial distillation equipment. For laboratories, stills made
of glassware (process-spinning band distillation'”') may be more suitable. Appropriate manufacturers
(e.§.. BR Instrument Corporation, P.O. Box 7, Pasadena, MD 21122; (301) 647-2894) must be
contacted for information on technical feasibility and costs.

Xylene wastes generated at the hospitals are contaminated with paraffin and tissue samples, and
their recyclability depends on the content of the contaminants. Small stills can be used to distill out
pure xylene for reuse. The still bottoms must be properly disposed of as HW. The still can be used
1o recycle other solvents (e.g., ethanol).

HW (solvents) - Offsite Recycling

A number of commercial recyclers process solvents for reuse. Table 20 lists some of them.

'S Bcology end Eavisonment, Inc.
™ LM. Gibbs, "Recovery of Waste Organic Solvents in a Health Care Institution,” Americen Clinical Products Review
(November/Decamber 1983).
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HW (mercury) - Offsite Recycling

If more than 10 lb of liquid mercury is accumulated, it can be sold to a commercial
reprocessor.’*? Large quantities can be sent in standard (76-1b) flasks supplied by the reprocessor.
These reprocessors are willing to purchase from institutions rather than individuals. Therefore, DRMO
must pursue this option for Ammy instailation generators such ac hospitals, laboratories, etc.

HW (formaldehyde) - Onsite Recycling - Reuse

Direct reuse of formaldehyde solutions in autopsy and pathology laboratories is possible,
depending on the type of spccimen. Reuse is possible because the specimen holding times are short
and formalin solutions retain their propertics for a long time. Additionally, the desired prescrvative
properties may be more effective at lower concentrations than the 10 percent formaldchyde solutions
commonly used in pathology laboratories.'’ Minimum effective strength of formalin solutions should
be determined based on microbial culture studies.

HW (photographic chemicals) - Recycle Onsite/Offsite - Silver Recovery

Silver recove.y methous such as those described in Chapter 7 must be used.

Treatment - Hazardous Wastes
HW (solvents) - Orsite Treatment - Ircineration

If recovery by distillation is not a feasible option, onsite incineration should be considered. A
permit is needed to operate an incinerator to bum solvents. Therefore, onsite incineration may not
be a practical option for most Amy hospitals. However, with the increase in offsite incincration
costs and the ban on land disposal of liquid wastes and long-term liabilities, onsite incineration may
become a feasible treatment mcthod in the future,

Waste designated for incineration must have a high Btu content, a high flash point, low specific
gravity, and a low solids content. The incinerator must be designed to achieve complete destruction
while generating negligible quantities of air pollutants. Both technical and institutional problems have
to be ag‘dmsscd before acquiring an incinerator to bum small amounts of a wide variety of chemical
wastes,

HW (solvents) - Offsite Treamment - Incineration

Use of offsite facilities to incinerate solvent wastes may be a feasible option for most laboratories.
Commercial incineration facilities require generators to segregate wastes and arrange for transportation.

LW (acidstalkalis) - Treatment - Neutralization
Elementary neutralization of corrosive liquids is exempt from treatment permit requircments.

Acids (pH < 2) and alkalis (pH > 12.5) must be neutralized before they are allowed to flow into the
drain.

'S National Research Council, pp 44-35.
‘® National Research Council, Chapter 4.
'® National Research Council, Chapter 9, pp 111-128.
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Table 28
Waste Classification for HCL
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9  WASTE MINIMIZATION FOR PHOTOGRAPHY, PRINTING, AND
ARTS/CRAFTS SHOPS

Photography and photoprocessing are common operations at Army installations. Among the
source types that use photography are: training and audiovisual centers, hospitals, dental clinics, and
research laboratories (as discussed in Chapter 4). Prinung operations are limited to training and
audiovisual centers. The materials used in producing a photograph are paper, plastic film, or a sheet
of glass containing light-sensitive photographic emulsion. The emulsion is a gelatineous substance
containing silver halides (chloride, bromide, and iodide). Some photographic films may be made of
cellulose acetate. However, most are made of polyester. In photography, a negative containing
different shadings is produced. The dark portions on a negative contain heavy deposits of silver.
The processing that follows the exposure of a film or emulsion consists of developing, fixing, and
washing. Wastewater containing photoprocessing chemicals and silver is the primary wastestream of
concem.

A printing process usually follows image processing, including typeselting and the photographic
processing step discussed sbove. However, an intermediate step to prepare plates to carry the image
to paper is necessary. A roller transfers ink onto a plate or a cylinder. The image on the plate or
cylinder is transferred to a rubber blanket which in tum transfers it to paper. There are four different
types of image carriers: manual - in screen printing; mechanical - for relief printing; electrostatic - in
offset duplicating; and photomechanical - most common method of platemaking.' Preparation of plates
is followed by the actual printing. Two common types of printing presses used are: sheet-fed presses
that can print up to 3 impressions per second and web presses that operate et the rate of 1000 1o 1600
feet per minute,'™

In the printing process, the plate (a thin aluminum sheet) is first attached to the plate cylinder
of the press. Each unit of a printing press then prints a single color. Four units (red, blue, yellow,
and black) are required for a full color illuct™iion. The raw materials typically used in a printing
operation are ink, paper or other print substrate, and fountain solution. Wastes generated from a
printing process include waste inks, used ink containers, used pla‘cs, damaged or wom rubber image
trenefer biankets, waste press oils, cleanup snivents, rags, and trash.'”

The arts and crafts shops are educational and vocational shops that provide training in automobile
maintenance/repair, metalworking, graphic arts, and woodworking. Only the minimization of wastes
from the photography and printing section of arts and crafts shops is considered in this chapter.
Minimization of wastes from automobile maintenance/repair and metalworking are discussed in Chapters
5 =nd 6, respectively. A summary of processes, corresponding waste streams, and DOT classifications
is provided in Tables 29 and 30.

Most of the waste minimization options discussed in this chapter have been extracted from Waste
Audit Study - Comwmercial Printing Indusery ™

'™ Jacobs Enginesring Orou), Inc, Waste Andit Study - Commercial Printing Industry (California Department of Health
Services, Sacramento, CA, May 1988).

'® Jacobs Engineering Group, Inc.

" Jecobs Enginesring Group, Inc.

'® Jaoobs Enginesring Group, Inc.
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Source Reduction - Photography and Printing Operations

All Wastes - Betier Operating Practices - Proper Material Handling and Storage

Raw materials may become obsolete and get spoiled due to improper storage and handling.
Therefore, proper storage and handling is a good operating practice that will reduce the amount of
waste generated and result in savings in raw matenals costs.

Photographic and printing chemicals require proper storage, which is usually indicated on the
containers. They are sensitive to light and temperature. Proper storage under recommended conditions
increases their shelf life and results in savings in raw materials costs and disposal costs.

The storage area must be kept clean. One way to keep the storage area clean is to prohibit
through traffic and restrict entry to only a few persons. Traffic increases the amount of dint and the
possibility of contamination. It is easier tc contain spills if the entry is restricted to only a few
persons.

Proper inventory control is necessary to decrease the possibility of the material’s shelf life
expiring before the materials are used. The materials should be arranged and labeled on shelves so
that those that were purchased first must be used first. Computerized inventory control and materials
tracking will help manage the inventory.

Material with an expired shelf life should not be discarded. Tests must be used to determine
the effectivencss and usability. Waste disposal may thus be minimized. * €xcess material should be
recycled through a manufacturer or a waste exchange,

Onrdering excess material should be avoided. Material ordering should be based on use. Small
printing operations should purchase inks in small containers to limit the possibility of the ink spoiling
in large containers that may not be properly sealed. Large printing operations should order materials
in large containers that can be retumed to manufacturers for cleaning and reuse.

Raw materials should be inspected when they amive and betoic wse. Unacceptable and/or
damaged items must be retumed to manufacturers to avoid disposal problems and to avoid creating
defective products.

Source Reduction - Photographic Operations
Photographic Chemicals - Better Operating Practices - Proper Chemical Storage
Many of the photographic chemicals degrade in the presence of air. Small photographic
store chemicals in plastic containers. Adding glass beads to the containers to bring the
liquid level up to the brim has been found to be useful.'® The life of the chemicals can thus be
extended.
Photographic Films - Material Substitution - Nonsilver Films

Substituting films containing silver with those containing nrnhazardous chemicals reduces
hazardous waste generation. The silver from silver films makes the photographic wastes (e.g.. fixing

'® Jacobs Enginesring Group, Inc.
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buth solutions, rinse water, etc.) hazardous. Only very low silver concentrations are allowed in
wastewaters treated at wastewater treatment plants operated by county sanitation districts.

Some substitutes to silver-halide films include vesicular (diazo), photopolymeric, and electrostatic
films.'® However the disadvantage of these films is that they are slower than silver films. Vesicular
films consist of a honeycomb structure and are constructed from a polyester base coated with a
thermoplastic resin. These films are also coated with a light-sensitive diazonium salt. Photopolymeric
films use carbon black instead of silver. A weak alkaline solution is used to process these films. The
spent bath solution is a nonhazardous waste that can be neutralized before disposal. An electrostatic
charge makes electrostatic film light sensitive. The speed of this nonsilver film is comparable to silver
films and it has a high resolution.

Other Photographic Wastes - Material Substitution

Other photographic wastes such as intensifiers and reducers also contain hazardous compounds
(e.g.. mercury, cyanide salts, erc.). Use of available nonhazardous substitutes will reduce the amount
of hazardous wastes generated.

Fixing Bath Solutions - Process Change - Extend Bath Life

The life of fixing baths can be extended to reduce the quantities of wastes generated from
photographic operations. Some of techniques that could be used include:™

1. Adding ammonium thiosuifate wiich increases the bath life by doubling the allowable silver
concentration,

2. Using an scidic stop-bath before the fixing bath,
3, Adding acetic acid to the fixing bath o keep the pH low.
Photographic Wastewater - Process Change - Reduction in Water Use

Parallel rinsing is commonly used in photographic processing operations. Converting to
countercurrent rinsing reduces the amount of wastewater generated. In countercurrent rinsing, the
water flows in a direction that is opposite 10 the film movement. Thus, fresi. water in the final tank
is used in the final film washing stage after most of the contamination has been rinsed off. The most
contaminated water is in the very first washing stage. A countercurrent system, nowever, requires

more equipment and space.

Sponges or squeegees must be used in nonsutomated operations to remove excess water from
the films. Thus the dragout of chemicals from one tark to another can be reduced by almost SO
percent.'’® Minimizing contamination of processing baths has many advantages including: increasing
the recyclability of solutions, extending solution life, and reducing the quantities of raw materials
(repienishments) required.

Another method of reducing waste chemicals is to add accurate amounts of replenishment
chemicals and properly monitor the chemical concentradons of baths. Exposing the process baths to
air must be minimized to prevent oxidation reactions.
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All Photographic Wastes - Process Change

With the recent advanrces in desk top publishing systems and the use of personal computers,
"electronic prepress photographic systems” are gaining widespread popularity. In such a system, the
graphics, photographs, and layouts are scanned into the computer. Editing is accomplished on the
monitor rather than on paper. Only the final version is printed on paper. Use of electronic sytems
will greatly reduce the quantities of wastes generated from photographic onerations conducted at
printing facilities.

Source Reduction - Printing Operations
Metal Etching/Plating Wastes - Process Change

If printing operations still include metal ewching and plating, alternative processes (e.g.,
lithographic plate, hot metal, flexographic, etc.) must be examined as substitutes. These altemative
processes do not present the problems associated with treatment and disposal of hazardous wastes.

Metal Etching and Plating Wastewater - Process Change - Reduci»g Water Use

The wastewater produced from metal etching and plating is a hazardous waste. Efforts mu ¢
be made o reduce the wxicity of wastewater by reducing the dragout from process tanks and by
using countercurent rising. Dragout reduction can be achieved by: (1) positioning parts on racks
su they drain properly, (2) using drip bars and drain boards to collect the dragged-out chemicals and
returning them to the process tanks, and (3) increasing the process tank temperature to reduce surface
tension of the solution thereby minimizing its tendency to cling to parts.

Countercurrent rinsing reduces the amount of wastewater leaving an ope.ation. However, it does
not reduce the hazardous material content in wastewater.

Lithographic Plate Processing Chemicals - Better Operating Practices - Reduced Chemical Use

The use of plate processing chemicals must be reduced. One way to reduce chemical
consumption is w0 frequently :vonitor the pH, temperature, and chemical concentration of the bath.
Bath life can thus be extended and changing of solutions can be rduced to only a few times a year.
Using automatic plate processors facilitates precise monitoring of bath conditions.
Lithographic Plate Processing Plates - Better Operating Practices - Proper Storage/Recycling

Proper storing of plates reduces the possibility of them getting spoiled and maintains their

effectiveness. Used plates are not a hazardous waste and must be collected and soid to ant aluminum
recycler.
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Lithographic Plate Frocessing Plates - Material Substitution

Altemative “presensitized plates” are available that can be processed with water. Other plates
available include "Hydrolith” plates manufactured by 3M Corporation.'”” 3M has also developed a
platemaking system that eliminates the need for photoprocessing, and has been found to be economical
for large plating operations.'*

Web Press Wastes - Process Change - Break Detectors

Using break detectors in web presses prevents severe damage (o the presses and also reduces
the quantities of wastes from spillage of inks, fountain solutions, and lubricating oil. Web break
detectors detect tears in a web as it passes through a high speed press. Broken webs iend 0 wrap
around rollers and force them out of their bearings.

Waste Inks/Cleaning SolventsiRags - Better Operating Practices

Rags dampened with cleaning solvents are used to clean presses. The amount of solvent and
number of rays used can be mummized by reducing the cleaning frequency and by properly scheduling
cleaning. Ink fountains must be cleaned only when a different color ink is used or if the ink has
dried out. Ovemight drying of ink may be reduced by using compounds that are dispensed as acrosol
sprays.’® Thus, the amount of waste ink, solvents, and rags is reduced.

Waste Inks - Berter Operating Practices

The amount of waste ink generated can be reduced by implementing better operating practices.
Only the required amount of ink must be put in an ink fountain before starting a print job. Resealing
the ink containers after use is a good practice that prevents contamination by dust/dirt, formation of
a "skin" on the ink surface, loss of solvents, and hardening. ‘As much of the ink as possible must
be scraped from the container for use.

Automatic ink levelers, when used in large presses, improve the print quality and reduce the
amount of trash and the likelihood of accidental spills.

Waste (Flexographic) Inks - Product Substitution - Water-Based Inks

Substituting water-based inks for solvent-based inks in flexograptic printing reduces the quantity
of hazardous wastes generated. Use of water-based inks 7150 eliminates the problems encountered
with volatilization of solverts. Some of the disadvantages of water-based inks include: limited range
of colors, higher energy requirement for drying because of high. heat of vaporization, higher equipment
opernating costs, lower capacity, lower speed, and difficult cleaning ~quirements.'® Water-based inks
are not available for lithographic printing operations.
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Waste Inks - Product Substizution - UV Inks

Ultraviolet (UV) inks are those that dry when exposed to UV light. UV inks contain: monomers.
photosynthesizers. and pigments rather than solvents. Because they do not dry in fountain,, the need
for clcaning is reduced. The advantages >f UV inks include:'

1. UV inks elimi .ate "set-off” -- the unintentional transfer of ink from one sheet
to the back of the preceding sheet after the sheets have been siacked, which
occurs when the ink has not completely dried.

2. UV inks eliminate the need for anti-offset sprays that prevent set-off.

3. UV inks eliminate the need for ventilated storage of sheets when using oxidative
drying processes.

Disadvantages of UV inks include:'*
1. The cost is 75 to 100 percent higher than conventional heat-set inks.
2. UV light is a hazand to plant personnel.
3. The interaction of UV light and atmospheric oxygen forms ozone.
4

Conventional paper recycling procedures will not deink paper printed by this
process. This creates a waste source from an otherwise recyclable material.

§. Some of the chemicals in the inks are toxic.

Waste Inks - Product Substitution - EB Inks

Electron beam (EB) inks 1re those that are dried by electron beams and are similar to UV inks
in operational concept. They have the same advantages as UV inks. However, operator protection
from X-rays is necessary and these inks degrade the paper.

Waste Inks - Product Substitution - Heat Reactive Inks (Web Presses)

Heat reactive inks contain a prepolymer, a cross-linking resin, and a catalyst. At 350 °F, th«
inks are activated to polymerize and set. These inks contain much less soivent than the convention:

heat-set inks.
Cleaning Solvents - Good Operating Practices - Pour Cleaning

Whenever possible "pour” cleaning with solvent followed by "wipe” cleaning with a rag could
be used to clean presses. The drained solvent must be collected and recycled. Although more solvent
is used in this process, less ink ends up on the rags. Cross-contamination of inks must be avoided.
The used solvent can be used to clean rollers and blankets, thus reducing the amount of fresh solvent
used.

':lmhm;mhe.
'® Jacobs Enginesring Group, Inc.
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Use of wipe cleaning with rags may be preferable to pour cleaning in some cases because the
quantity of solvent wastes is considerably reduced.

Cleaning Solvents - Good Operating Practices

Detergents or soap solutions rather than solvents should be used for general cleaning. Use of
solvents should be limited to removing inks and oils.

Cleaning Solvents - Product Substitution - Nonhazardous Formulations

Hazardous materials such as benzene, carbon tetrachloride, TCE., and methanol were previously
used as cleaning solvents. Several "blanket washes” containing glycol ethers and other heavy
hydrocarbons that arc less toxic and flammable are now ava‘lable. Using nonhazardous blanket washes
is recommended for all cleaning requirements in a printing operation.

Fountain Solutions - Product Substitution

Conventional fountain solutions contain water, isopropyl alcohol, gum arabic. and phosphoric
acid. These compounds are transferred to the printing paper or they evaporate causing volatile organic
compounds 10 be released. Substitute formulations must be used to reduce the emissions.

Waste Paper - Good Operating Practices - Reduce Use

Printing operations generate a largc quantity of waste paper. Although paper is not a2 hazardous
waste, reducing paper consumption and thus the purchase of new paper is a good operating practice.

Recycling Onsite/OfTsite - Photoor- .n'c Operations
Spent Fixing Bath Solution - Onsite Recycling - Silver Recovery

Spent fixing bath solutions contiia silver that can be recovered. Following recovery, the bath
can be reused or discharged to & "ever. Some of the reasons for recovering silver from the solution
include:'™ reducing the amount ¢ hazardous silver compounds ir. wastewaters, extending the useful
life o fixing baths, and redeeming the precious metal value of silver.

Electrolytic deposition is the most common method of recovering silver. The electrolytic
recovery units have carbon anodes and steel cathodes. Applying a low voltage results in the plating
of metallic silver on the cathode. The fixing bath solution, after silver removal, can be mixed with
fresh solution and reused in the photographic development process.

A second method of silver recovery is the use of steel wool cartridges to replace silver in an
oxidation-reduction reaction. In this process, the spent fixing bath solution is pumped through the
steel wool cartridge and iron replaces silver in the solution. Silver sludge settles to the bottom of
the cantridge.

A deuiled discussion of methods and procedures for silver recovery including: general procedures
for hypo collection and recovery, procedures for removing silver from recovery units, recommended

'® Jacobs Engineering Group, Inc.
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recovery procedures for use with automatic film processors, and procedures for using the metallic
replacement recovely cantridges are outlined in the Defense Logistics Agency’s Defense Utilization and
Disposal M

Photographic Films - Offsue Recycling - Silver Recovery

Photographic laboratories and many other facilities that use X-ray films generate used
photographic films that contain 1 percent (0.15 troy ounces) of silver.!* These films must be sold
to recyclers for silver recovery.

Recycling Onsite/Offsite - Printing Operations
Metal Ecching and Plating Wastewater/Sludge - Onsite/Offsite Recycling - Material Recovery

The wastewater from metal etching and plating operations contains heavy metals and various
quantities of process chemicals. Material recovery processes can be implemented to recover some of
the process chemicals and thus reduce raw material costs.

Used Metal Wastes - Offsite Recycling

Linotype operations used for letterpress printing generate used metal wastes. The process use”.
an alloy with a low melting point to create the letters in lincs of text. The metal must be melted in
the linotype machines and/or recycled. The manufacturer or metal supplier may be willing to buy
the used metal and recycle it.

Waste inks - Onsite Recycling

A simple recycling technique is to blend all the waste inks together to form black ink. It may
be necessary to add small amounts of color and toner to obtain <n acceptable black color. The
reformulated black ink is similar in quality to new newspaper ink. Most newspaper printing presses
use recycled black ink.'®

Waste Inks - Offsite Recycling

Contract recycling of waste inks can be used 0 produce black ink, This black ink can be used
to print newspapers or flyers. In such a contract, waste inks are bottled and shipped to the recycler
(or manufacturer) and the reformulated black ink is shipped back. The costs of buying new black
inks and disposing of waste inks can thus be reduced.

Cleaning Solvents - Onsite Recycling - Distillation
Small distillation units are available for recycling solvent used in pour cleaning. Proper

segregation of solvents and trash is necessary. Stll bottoms have to be disposed of ss hazardous
waste,

'® Defense Utilization and Disposal Manual, DOD 41620.21-M (Defenss Logistics Agency, Office of the Assistant Secretary
olDd-u.Amu.VA.Scpunbt lM).wVIJZmXVﬂA-SWXVII-AIO.

¥ Defense Utilisation 0-d Disposal M,

8 C. Woodhouse, Wmmkmm(cm Depertment of Health Services, Toxic Substances Control
Division, August 1964).
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Waste Paper - Offsite Recycling

Waste paper must be collected and recycled. Manufacturers or paper r:cyclers remove the ink
and repulp the paper. Pulp from recycled paper adds strength and durability to many other paper
products.

Treatment - Printing Qperations

Wastewater from metal etching and plating operations is classified as hazardous and must be
treated before discharge to a municipal sewer. I not treated, it must be put in drums and disposed
of as hazardous waste. Packaged treatment units that neutralize and precipitate the heavy metals are
available. The sludge generated from treatment is also a hazardous waste and is banned from land
disposal.




Table 29

Typical PPAS Operations With Materials Used and Wastes Generated’

Process/

Materials Ingredieats Wastes
Operation Used on Labels Generated
Apply light semsitive costng remns, binders, anulsion, PVA/ummanium dichsomase, photogrsphuc wame
phorsesitiser, gelsun, polyviny! cirnamete, fish
dichrormete
magnesium chionds
Wash/dem plasss aloshels, selvenw whyl eicohal, isoprepyl alechal, spam solvenn
methyl athyl ketons,
tchioronthylans, parchloromhylens
Apply laoquar resing, salvams, vinyl looquar PVC, VA, malaic scid, mebyl pu sslvans
shyl bowens
Coumar-cish 1 ramove onids phospbasie soid phosphans ssid scidAlkalios wesas
Desp-aash sonsing of plesss dorp ah e unmive dicvumen, anmeninn osidhalkaling wena, hasvy metal
Sydenide sobuians, wume ash beth
Bk beths ach both for plase femie chisride (eupprr), clnminum wens ash badk, aridikaling
chiaride/zins chincido/hydsnshiosic wems, heavy meal selutions
osid (chromivm), niwie ouid (aime,
aegaesiure)
Pristing (lak) pignm, dyss, vamish, die, ttanismn oside, iver blwes, wame ink with ealvenahesvy
ads, asdifer melybdeted chsame emnge, weal, ink chaige with
plahaloryening pigments, oils, choumismAsad
hydsosasbun sslvans, wenm,
esballiing, magneee clostsa,
plasticions
Mahing gevere cylinden osid plasing bk oopper hydreshiods osid pant pisning wens

‘Sowcs: H. Winslow, Haserdous Wase SQG Workbook (Inmreg Group, Inc., Chicego, IL, 1986), pp 146-147.
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Table 30

Waste Classification for PPAS

Process Description

Pro. esa/

Materials used/
wastes produced

Waste Description

HW poT
code shipping name

Hazard class

Number

Washing,
clesning plates;
press cleanup

Carbon tetrachionde

Wasts solutions with hesvy

metals (Cd, Cr, Pb, eic.)

Ethyl alcohol
Isopropyl alcohol
Methylethylketons
Naptha
Perchiorosthylene
Petro!sum distillates
Press wash
Trichlorosthylene
Xylene

Ammonium bydroxide
Hydrochloric acid (Cr)
Nitric acid (Za, Mg)
Phosphoric acid

Wasts ink (containing
various olvenz and heavy

metals)

Ink studge (heavy metals -
Cr or PY)

Varies

— FOUT  Waste carbon tetrachlonde
Hazardous wasts solution, NOS

D001 Waste ethyl alcohol

D001 Waste isopropyl alcohol

FOO5  Waste methylethylketwone
D001  Wasta napths

FOOZ  Waste perchioroethylens
D001  Waste petroteum distillates
DO0f  Waste {lammable liquid, NOS
FOOl  Waste trichlorosthylens

D001l Wasta xylens

D002 Waswe amwmonium hydroxide
D002 Wasw hydrochloric acid
D002  Waste nitric acid

D002  Wasta phospharic acid
D002

Wasts ink

g

Hazardous wasts liquid, NOS
Hazardous waste solid, NOS

13

"ORM-A

ORM-E

Flammable liquid
Flammable liquid
Flammable liquid
Flammabie liquid
ORM-A

Flammable liquid
Flammabie liquid
ORM-A

Flammable liquid

Corrosive material
Corrosive material
Corrosive material
Corrosive material
Combustible liquid
Flarnmable liquid

ORM-E
ORM-E

UNT836
NA9189

UNI1170
UNI219
UN1193
UN2553
UN1897
UN1268
UN1993
UNI1710
UN1307

NA2672
NA1789
NA1760
UN180S

UN2867
UN1210

NA91%9
NA9189




10 WASTE MINIMIZATION FOR OTHER SOURCE TYPES

Heating and Cooling Plants

! Amy installations have a number of heating and cooling plants that generate power and steam.
Hazardous wastes are gencrated by using various combustible (e.g., cyclohexylamine) and corrosive
(c.g., caustic soda, caustic potash., hydrochloric acid) chemicals o adjust pH, prevent scaling or
corrosion, clcan the interior of the boiler, and to test feedwater. In addition, boiler blowdown liquid
mixed with water is a hazardous waste generated periodically. Waste oil blended with virgin fuel oil
is bumed in boilers at some installations. The waste oil may be a hazardous waste, depending on the
content, and should be bumed only in permitted facilities.

A number of efficiency related boiler maintenance procedures can be used to minimize
environmental pollution, while correcting malfunctions in boiler operation and preventing performance
degradation. Component malfunction or performance degradation can cause increascs in: stack gas
temperature; excess dir requirements; carbon monoxide, smoke, or unbumed carbon in ash; convection
or radiation losses from the boiler exterior, ductwork, and piping; blowdown above that required to
maintain permissible water concentrations; and auxiliary power consumption by fans, pumps, or
pulverizers. In addition to the normal maintenance recommended by manufacturers, efficiency-related
maintenance procedures must be performed to extend equipment life and for personnel safety. These
procedures include:'*’ efficiency spotchecks of combustion conditions. establishing best achievable
performance goals, monitoring performance (boiler log) to document deviations, periodic equipment
inspection, and troubleshooting. Boiler tuneups also improve efficieiicy and tuel conscrvation.

Some modifications to the boiler operating practices improve boiler efficiency, save fuel, and
reduce continuous blowdowns. These practices include: reducing boiler steam pressures, controlling
the water quality by continuous blowdowns instcad of infrequent blowdowns, and proper load
management. Efficient boiler operation also minimizes the amounts of air pollutants (particulates.
carbon monoxide, nitrogen oxides, sulfur dioxide, hydrocarbons, and oxidants) released to the

atmosphere.

Inventory management of chemicals and reducing their use in water treatment and scale removal
minimizes the amounts of wastes produced. Nonhazardous substitutes must be developed and used
instead of the combustible and corrosive chemicals normally found at heating and cooling plants.

Used Oil Burning

Used lubricating oil generated by vehicle maintenance activities can be recycled as a fuel and
blended and bumed in boilers. Before buming, however, it is necessary to determine if the oil meets
fuel specifications (Table 31). Used oil that mects the specifications can be bumed in any bumer
(space heater, nonindustrial boiler, industrial boiler, utility boilers, and industrial fumaces),'* whereas

“EmcmlaMOpcmmSumM F.W. Payne, Ed. (The Fairmont Press, Inc.. Ausnta, GA, 1986), pp 79-106.
are defined s utility or powsr boilers used to supply heated or cooled air or siezm for a manufacturing
process, and are usually rated & greater than 25 x 10° Bawvhour. I[n addition to being located st & manufacturing lacility,
it must be a device using controlied flame combustion and have the following characteristics: (1) a combustion chamber
and primary energy recovery section of integral design, (2) thermal energy recovery efficiency of at least 60 percent, and
(3) &t least 73 percent of recovered energy must be exported. Utility boilers are boilers not locsted at a manufacturing
facility and have the sbove listed characteristics. They must be used 10 generate electric power, sieam, heated or cooled
air, or other gases or fluids for sale. Nonindustrial boilers are those that do not fall in the sbove two categories. They
are subject 10 prohibition.
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other waste oils can only be bumed in high-efficiency industrial boilers, industrial process fumaces, or
boilers that have demonstrated compliance with performance standards set for hazardous waste
incinerators. Nonspecification used oils can be blended with virgin oil to meet specifications and
bumed in an industrial or nonindustrial boiler.

It is necessary to test the used oil for halogen and heavy metal content before buming. Other
treatment techniques such as filtration, oil-water separation, etc. (discussed in Chapter 5), must be
used to impro-e the quality of the oil and its heating value.

Laundry and Drycleaning Facilities

Laundry and drycleaning facilities on a Army installation are the responsibility of the DOL.
Caustic soda and other corrosive chemicals are used in the laundry. Perchlorethylene (PERC) is the
most common drycleaning solvent used. The two other solvents used are Vaiclene™ (fiuorocarbon 113
or tetrachloroethylene), and petroleum solvent (Stoddard). Use of solvents and corrosive chemicals in
these processes results in the generation of contaminated wastewater and dry wastes (Table 32). Table
33 lists the wastes generated and the comresponding DOT classifications.

PERC drycleaning plants generate: (1) still residues from solvent distillation (entire weight), (2)
spent filter cartridges (total weight of cartridge and solvent remaining after draining), and (3) cocavd
filter vesidue (the total weight of drained powder resiCue from diatomaceous or other poviuer filter
systems after heating to remove excess solvent). Valclene plants generate still residues iid spent filter
cartridges. Petroleum solvent plants generate still residues only. Proper disposal is required for all the
hazardous wastes generated at laundry and drycleaning faciliies. Among the acceptable options are
recycling, incineration, or disposal in an authorized hazardous waste landfill. However, source reduc-
tion by material substitution seems to be the most effective minimization technique for drycleaning
operations. The possibility of replacing PERC or Vaiclene with Stoddard (PD680-II) or petroleum
naptha must be explored. As is obvious from Table 32, using Stoddard produces the smallest amount
of hazardous waste. If the petroleum solvent has a flash point greater than 140 °F, the wastes are not
considered hazardous and are exempt from reporting requirements. Drycleaning plants generally have
stills for continuous distillation of solvents, which are constantly recycled. However, the still bottoms
must be disposed of properly.

Woodworking and Preserving

Table 34 lists the woodworking and preserving operations and corresponding waste classifications.
Some of the wastcs are generated by carpentry shops that manufacture or refinish wooden cabinets.
softwood and hardwood veneer and plywood, household or office furniture, and other fumiture
(including reuphoistery and repair). Typical wood preserving operations used to condition wood
include: steaming, boultonizing, kiln or air drying (under pressure or vacuum), and applying agents such
as creasote, pentachlorophenol (PCP), and other arsenical compounds.

Inventorv coatrol and mansgement is an effective technique for minimizing hazardous wastes
associated with woodworking and preserving. Proper disposal practices must also be used.
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Pesticide Users

Army installations have a number of pesticide users including the entomology shop (pest control
servicee), the garden shop (lawn, garden, and tree services), and the golf courses. Table 35 lists a
variety of pesticides used and their waste classifications. Use of pesticides in activities ranging from
protecting food and structures to pest and disease control, tesults in generation of hazardous rinsewater,
empty containers with pesticide residue, unused pesticides, and possibly contaminated soil.

Very dilute rinsewaters or soil contaminated with very low concentrations may not be hazardous.
However, chemical analysis is necessary to verify the concentrations. Pesticide containers are not a
hazardous waste if they are triple rinsed. The rinsewater, however, is a hazardous waste. Some pesti-
cides that contain flammable solvents or ignitable material are also hazardous wastes when discarded.
A number of pesticides exhibit acute toxicity characteristics. Therefore, all the discarded and off-
specification products, containers, and spill residues containing acute toxic species are listed as "P”
hazardous wastes (40 CFR 261.33(e)]. All the hazardous material/wastes related to pesticides must be
managed carefully to prevent environmental problems and to protect the health and safety of personnel.

The amounts of pesticide rinsewaters generated can be minimized by using multiple rinse tanks,
installing drain boards and drip tanks, and recycling and reusing the water for rinsing.'* Treatment
methods include destruction with chlorine or lime, incineration, and carbon adsorption.'** Minimization
of empty containers and contaminated soil wastes is discussed in Chapter 11.

Open Buming/Open Detonation

Open buming/open detonation (OB/OD) is one option used to demilitarize ordnance containing
propellants, explosives, and pyrotechnics (PEP). Other methods are washout/steamout/meitout and
deactivation in s fumace. Ingredients of some common explosive compounds are listed in Table 36.
OB/OD is the simplest and has been the primary method of demilitarization used at Ammy
installations.'"”  Active and inactive sites of OB/OD are commonly found. The environmental
contaminants generated from OB/OD activity include gases and particles (carbon, soot, etc.) reicased
into the atmosphere and as residues in soils. The soil residues are comprised mainly of undetonated
PEP materials and combustion/detonation products. Table 37 lists the elements found in soils, including
some that are regulated under RCRA and HSWA, Soils at all e active and inactive sites must be
analyzed to0 determine the chemical content and proper disposal.

Some of the materials in the demilitarization inventories at installations may have a recovery
value in excess of the cost of the original item because of the increase in material and manufacturing
costs.'® Recovery and reuse of such materials before buming will reduce raw material cosis and
production requirements, and, thereby, minimize wastes generated. A number of processes (e.g., resol-
vation of ground propellants, selective solvent extraction, disposal of scrap propellant, solution-
pelletization, etc.) are available for recovery and reuse of propellants or their ingredients. Processing

" Venturs County Environmemtal Health, Hasardous Waste Reduction Guidelines for Environmensal Health Programs
(California Department of Health Services, Sacramento, CA, 1987).

'S Standard Handbook of Harardous Wasse Treaoment and Disposal, HM. Freeman, Ed. (McGraw Hill, New York, NY, 1989).

** D.W. Laywon, ot al, Demilisarisation of Comventional Jrdnence: Priorities of Date-Base Assessmants of Environmenial
CMUCRL-IM(UJ Army Medical Research snd Deveiopment Command [USAMRDC]), Fort Detrick, MD,

"D.W. Layton, o al.
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propetlants by such reclamation techniques' minimizes environmental discharges, conserves strategic
matenials, and provides cost savings.

Under USEPA and State regulations, OB/OD is considered a treatment technique for hazardous
wastes (ordnance). Therefore, installations are required to obtain a Part B permit.  The generation of
contaminated soil residues from OB/OD activity can be minimized by conducting the activity on steel
"bum-pans” instead of on open ground. Incineration must also be explored as a possible minimization
aliemative. Controlled incinerction allows for better control of air pollutants. However, proper disposal
is required for residues generated in any of the operations.

Firefighting and Training

Aqueous film forming foam (AFFF) is considered a hazardous material in a number of states.
Firefighting operations that use AFFF must be replaced with nonhazardous subs‘itutes. All other
wastes generated by maintenance of fire trucks and other equipment can be minimized by methods
discussed in Chapters S and 6.

Another waste generated from fire training activities is contaminated soils in the training pits.
Typically, contaminated fuel (e.g., JP4, gasoline) is used to generate a fire in the pits for training
exercises. The soil from the pits must be analyzed for chemical contaminants and properly disposed
of.

Underground Storage Tanks (USTs)

Discovery of a number of leaking USTs throughout the United States prompted Congress to
add Subtitle I to RCRA in 1984. Subtide I requires the USEPA to develop regulations for leaking
USTs to safeguard human health and environment. In September 1988, USEPA finalized the UST
rules and regulations' that cover the technical requirements for designing, installing. testing, and
moniioring USTs, and the requirements for cleanup following releases from leaking USTs. Many
USTs are located on each Army installation. They must all be tested for leaks and any leaking tanks
must o¢ managed according to the rul:s. Proper management of USTs will minimize the quantities
of vapor emissions, soil contamination, and potential groundwater contamination.

A data base of information of Army-owned USTs was developed at USACERL." Many of
the Army's USTs are more than 30 years old, greater than 10,000 gal, may contain hazardous
substances, are made of steel, and have a high potential for leakage. A leak potential index (LPI)
associated with the data base has been devised to indicate the likelihood of individual tank leakage.'?
The LPI is a tool that enables tank managers to group tanks based on the likelihood of leaks. This
information ingicates which tanks should be monitored more closely, which should be tested, and which
should be considered for replacement.

" EW. Nester and LL. Smith, Propelians Reuse TacAnology Assessmend, AMXTH-TE-CR-86076 (USATHAMA. Aberdesn
Proving Ground, MD, 1986).

' 40 C;; Pen 2?-2". Underground Storage Tanks: Technical Requiremerss and State Program Approval; Final Rule,
pp 37081 - 3TU7.

® B A, Donshue, T.J. Hoctor, and K. Piskin, Managing Underground Storage Tank Date Using dBase Iil Plus, Technicel
Report N-87721/:\DA182452 (USACERL, June 1987).

®= ¢ Dharmavaram, & al, “A Profile and Mansgement of the U.S. Army’s Underground Sworage Tanks,” Eavironmental
Management, Vol 13 (1989), pp 333.338.
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The HAZMIN technique of inventory control is very effective in detecting tank leaks. This
method requires regular measurement of the level of substances in the tanks. Records must a'so be
maintained conceming addition and withdrawl of products. Comparison of inflow, outflow, and the
inventory indicates product loss. Other leak detection methods can be grouped into volumetric
methods, nonvolumetric methods, and leak effects monitoring.'” Volumetric methods measure the
change in volume with time and are the most fully developed and popular. Site-specific decisions
have w0 be made regarding the use of the most appropriate leak detection method. Nonvolumetric
methods measure changes in a variable, such as a tracer gas or acoustic signal, to determine changes
in the level of the tank contents. Leak cffects monitoring refers to methods used to determine leaks
in the surrounding environment (e.g., soil vapor analysis).

Table 31
Used Oil Fuel Specifications

Constituent or Property Allowable Level
Arsenic 5 mg/kg maximum
Cadmium 2 mg/xg maximum
Chromium 10 mg/kg maximum
Lead 100 mg/kg maximum
Total Halogens 4,000 mgkg maximum™
Flashpoint 37.7 *C (100 °F) minimum

*Source: Federal Registar, Vol 50, No. 23. pp 49. 164 - 49, 249,
**Used oil containing more then 1000 mg/kg total halogens must bs shown not ©© have been mixed
with hazardous wasse. This is called the “rebuttable presumption.”

* J. Makwinski and PN, Cheremisinofl, "Special Report: Underground Storage Tanks,” Pollation Enginsering, Vol 20 (1988),
pp 60-69.




Takie 32

Amounts of Typical Hazardous Wastes Generated from Drycleaning Operations’

Cleaning Solvent™

Waste Type PERC Vaiclene Stoddard
Still Residues 25 10 20
Spent Castridge Filters
Standard (carbon core) 20 15 -
Adsorptive (split) 30 20 =
Cooked Powder Residue 40 n/a va
Drained Filter Muck n/a n/a -

* Sowcs: H. Winslow, Hazerdous Wase SQG Workbook (Inereg Gsoup, Inc., Chicago. IL. 1986), p 144,

“ In pounds per 1000 pounds of clothes cleaned.

= Waell-drained filter cartridges and filter muck are solids that do not mest the critaria for classification as an ignitable solid.
and are thersfors not considered hazardous weswes.
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Table 33

Drycleaning and Laundry Operations and Wastes Classification’

Waste Description

Materials used HW poT Hazard class Number
Process/ code shipping name
operation
Drycleaning PERC F002  Waste perchioroethylense or waste ORM-A UN1897
tetrachloroethylene
Vaiclene F002  Hazardous waste liquid or solid, NOS ORM-E UN9189
Petroleum solvents D001  Waste petroleum distillats Combustible UN1268
liquid
Wasts petroleum naptha Combustible UN1253
Laundering
Caustic soda D002  Wasts sodium hydroxide Corrosive UN1824
material
Clasning compound D00l  Hazardous waste liquid, NOS Flammabie UN9189
liquid

*Source: Drycieaning and Laundry Plaus, Hazardous Wasts Fact Sheet (Small Quantity Generators Activity Group, Minnesota
Technical Assistance Program, University of Minnesota, Minnsapolis, MN, 1288).,
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Table 34

Wastes Classification: Woodworking and Preserving Operations’

*Sowrce: H. Winslow, Hazardous Waste SQG Workbook (Insereg Group, Inc., Chicago, [L. 1986). pp 146-147.
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it Waste Description
Process/ Materials wsed HwW DOT Hazard class Number
operation code shipping name
Wood clean-  Pegoleum distillates D001 Waste flammable liquid Flammable liquid UN1993
ing and wax  White spirits D00l Waste naptha Combustible liquid UN2553
removal Wasts napths solvent Flammable liquid UN2s$3
Wasts naptha solvent Combustible liquid UN1256
Flammable liquid UN1256
Refinishing/ Paint strippers FOO2  Hazardous waste liquid or waste
stripping;: (conwining methylens methylene chloride ORM-E UN2553
brush cleaning  chiotide) ORM-A UN1593
and spray gun = Paint removers D001  Wasis flammable liquid, NOS
cleaning (comtaining  distillates, Flammable liquid UN1993
acstone, toluene)
Paint removers D002  Corrosive liquid Corrosive material NA1760
(containing csustic)
UN1993
Suining Swins (mineral spisits, D00l  Wasis flammable liquid Flammable liquid
alcohols, pigments) UN1263
Painting Paints (enamnels, lacquers, D001  Wasie paint or ename! liquid Flammable liquid UN1993
epony, alkyds, acrylics)
NA9189
Vamish, shellac, lscquer D001  Waste flammable liquid, NOS Flammable liquid
Finishing NA200
Creosots K001l  Hezardous waste liquid or molid, ORM-E
Preserving NOS UN15§7
Pentachlorophenol K001  Waste pentachlorophenol, liquid or ORM-E
Chromated copper DOOY  solid UN1556
arsenate 0007  Wasts arsenical compounds, liquids  Poison B
Wasss arsenical compounds, solids - UN15S?7
Ammoniscal copper D004  Wases arvenical compounds, liquids  Poison B
arsensts Wasts arsenical compounds, solids UN1556
Hazardous wesw liquid or solid, Poison B
Varis NOS NA9189
Other wood preservatives Poison B
ORM-B




Table 35

Waste Classification: Pesticides’

Waste Description

Cacodylic acid

Monosodium
Methanearsonate

Ansenic acid anhydrids
Arsenic (V) oxide

Arsenic ([T} oxide

Arsenous cid (anhydride)
Whits arsenic
Hydroxydimethylarsine oxide
Dimethylarsinic acid

Phyter

MSMA

Wasta arsenic pmwoxide, solid

Waste arsenic trioxide, solid

Waste arsenical pesticide, solid, NOS?
Wasts arsenical pesticide, liquid, NOS
Wasts arsenical pesticide, liquid, NOS

Waste arsenical pesticide, solid, NOS

Ansar 170 H.C. and 529 HC.

Arsanote liquid
Bueno 6
Daconats 6
Dal-E-Red
Herb-All
Merge 823
Mesamats
Monate
Trans-Vent
Weed-E-Red
Weed-Hos

DSMA

Anser 8100
Arthenal

Arsinyl

Dinase

Di-Tes

DMA

Methar 30

Sodar

Versee DSMA-LQ

Wasts arsenical pesticide, liquid, NOS

Wasts arsenical pesticide, liquid, NOS

Waste arsenical pesticide, solid, NOS
Wasts ansenical pesticide, liquid, NOS
Wases arsenical pesticids, liquid, NOS

Poison B UN2759
Poison B UN2759
Flammabie liquid UN2760
Poison B UN27%9
Poison B UN2759

Flammable liquid UN2760

Poison B UN27s8
Poison B UN2759
Poison B UN.75%

‘Source: H. Winslow, Hatardouws Waste SQG Workbook (Intsreg Group, Inc., Chicago, IL. 1986), p. 144.
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Table 35 (Cont'd)

Waste Description

4/

Process/operation Materials used poT Hazard class  Numbe
shipping nsme
Weed-E-Rad
Pesticides Containing
Carbomates:
Temik Aldicard Waste carbamate pesticide, solid, NOS  Poison B uNars?
oMS ™ Waste carbamate pesticide, liquid, NOS  Poison B uns?
UcC 21149 Waste carbamate pesticide, liquid, NOS  Flammable liquid UNZIS8
Pesticides Containing
Mercury
2-Methoxyethyl- MEMC Was’s mercury based pesticide, solid, Poison B uNem
mercuric Chloride Agallol NOS .
Cekusil Universal-C Wasts mercury based pesticide, liquid,
Ceresan-Universal-Nassbeize NOS Poison B uNerm
Emisan 6 Wasts mercury based pesticide, liquid,
NOS Flammable liquid UNTR
Phenylmercurie PMA Wasts mercury based pesticide, solid, Poison B uNem
scetats PMAS NOS
Agroaan Waste mercury based pesticide, liquid,  Poison B UNem
Cekusil NOS
Calmer Waste mercury based pesticide, liquid,  Flammable liquid
Gallotox NOS
Hong Nien
Liquidphene
Menolie
Pamisan
Phix
Seadiox
Shimur-r-ex
Tag HL 331
Pesticides Contalning
Substituted Nitrophesols:
Dinitrocresol DNC Wasts substituted nitrophenol pesticide,  Poison B s
DNOC solid, NOS
Chamast Waste substituted nitrophenol pesticids, Poison B uNzT™®
Detal liquid, NOS
Elgewl 30 Wasts substiquted nitrophenol pesticide, Flammable liquid UNZ0
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Table 35 (Cont'd)

Waste Description
Process/operstion Materials used DOT Hazard class Number
shipping name
Nitrador liquid, NOS
Selinon
Sinox
Trifocide
Trifrina
Dinosed DNBP Waste substituted nitrophenol pesticids,  Poison B
Basanits solid, NOS uNzre
Caidon Wasts substituted nitrophenol pesticide,  Poison B
Chemox general liquid, NOS UNTS0
Chemox PE Wasts substituted nitrophenol pesticide,  Flammable liquid
Dinico liquid, NOS UN2™%0
Cinitro general
Dynamits .
Elgewl 318
Gebutox
Hel-Fire
Nitropone C
Premerge 3
Sinox general
Subitsx
Vartac genaral weed killer
Vertac selective weed killer
Organophasphate
pesticides:
Dimetbosts AC-12880 Wasts organophosphorous pesticide, Poison B uNms
Bi S8 EC solid, NOS
Calithoate Waste organophosphorous pesticide,
Cygon tiquid, NOS Poison B UNZS
Daphene Wasss organophosphorous pesticide,
De-Fend liquid, NOS Flammable liquid UNZ™¢
Demnos-140
Devigon
Dimet
Dimethogen
Perfekthion
Rebelate
Rogdial
Rogor
Roxion
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Table 3§ (Cont’d)

Waste Descriptioa

Process/operation Materials used DOT Hazard class Numbe
shipping same

Trimetion

Disulfoton Bay 19639 and $276 Waste disolfoton Poison B NAZTO
Dithiodemeton Wasie disulfoton mixture, dry Poison B NAZTSS
Dithiosystox Waste disulfoton mixture, liquid Poison B NAZTRS
Di-Syston Wasts organophosphorous pesticide, Flammable liquid UNJ784
Ethylthiodemeton liquid, NOS
Frumin AL
M-74
Solvirex
Thiodemeton

Famphur Bash Wasts organophosphorous pssticide, Poison B UNZTRS
Bo-Ana solid, NOS
Dovip Waste organophosphorous pesticide, Poison B uNes
Famfos liquid, NOS
Warbex Wasts organophosphorous pesticide, Flammable liquid UNZT&4

liquid, NOS

Methylparathion  Cekumethion Wasts methyl parathion, liquid Poison B NATTS
E-601 Wasts methyl parathion mixture, dry Poison B NAZTS
Devithion Wasts methyl parathion mixture, Poison B

NA2783
Folidon M iquid, (containing 25% or less
Fosferno MS0 methylpersthion)
Gearphos Wasts methyl persthion mixture, Poison B NAZTD
Methecide liquid, (containing more than 25%
Metaphos methylparation)
Nisgox 80 Wasss organophosphorous pesticide, Flammable iiquid UNZT84
Parataf liquid, NOS
Paratox
Puwon M

Methylpssathion Pemcep-M

(Cont'd) Wolatox

Parsthicn AC-422 Waste perathion, liquid Poison B NAZTS
Alkron Wasws parsthion mixture, dry Poison B NAZTSY
Alleron Wasts parathion mixure, liquid Poison B NAZIG
Aphamite Wasts organophosphorous pesticide, Flammable liquid UNZ784
Bladan liquid, NOS
Corothion
B-603
ENT 15108
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Table 35 (Cont’d)

[

Wasts Description

Processoperation Materials used DoT
. shipping same

Heozard class Number

. Ethyl parathion
- Edlon
4 Folidol E-605

Fostarmo 50
Niran
Orthophos
Paathion
Paramaer
Paraphos
Parathene
Parawet
Phoskil
Rhodiatox .
Soprathion
Stathion
Thiophos

Strychaine Pesticides:

Strychnine Suychnine salts Waste strychnine, solid
Wasts strychnine salt, solid

Thallium sulfats Thallous sulfass Wasts thallium sulfats, solid
Ratox Wasts flammable liquid, poisonous,

Amitole Amarol Wases triazine pesticide, solid, NOS
Amino wiazol wesdkiller 90 Wasts triatine pecticide, liquid, NOS
Amizol Wasw triazine pesticide, liquid, NOS
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Table 35 (Cont’d)

Process/operation Materials used

DOT
shipping name

Simazol
Weedazol
Weedazol TL

Flammabie Solvents Used
ia Pesticides:

Methyl aicohol  Methanol

Ethyl slcohol Ethanol
Alcohol

Isopropyl skcohol Isopropencl

Toluene Methyl benzens
Toluol

Xylene Dimethyl benzens
Xylol

Solvent mixtures

Phenoxy Pesticides:

24D Amozone
Brush Killer
Brush-Rhap
Chiorozone
Crop Rider
D50
DMA 4
Decamine
Ded-Weed
Desormons
Dinoxol

Emuisamins BK and EJ
Envert DT and 171

Hedonal
Mirscle
Pennamine D

Wasts methyl aicohol

Wasts ethyl alcohol

Wasts isopropanol

Wasts tolusne (tuluof)

Wasts xylens (xylol)

Wasts combustible liquid, NOS
Wasts flammable liquid, NOS

Wasts 2, 4-dichlorophenoxyacetic acid

Flammable liquid

Flammable liquid

Flammable liquid

Flammabie liquid

Flammable liquid

UNID

UN1219

UNLS4

UNLX?

Combustible liquid NAB

Flammable liquid

ORM-A

Wasts 2.4-dichlorophenoxyascetic acid ester ORM-E
Wasts phenoxy pesticide, liquid, NOS Flammable liquid UN2%6
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Table 35 (Cont’d)

Process/operation Materials used

Waste De -l"h

shipping name

Hazard class

Salvo

Super-D Weedons
Verton
Visko-Rhap
Weed Tox
Weed-B-Gone
Weed-Rhep
Weedar

Weedons
Weedtrol

245-T Brush-Rhap

Ded-Weedon
Famco Fence Rider

Inverton 243

Line Rider

Super D Weedone

Tormona

Transemine

U 46

Veon 243

Weeder

Weedone
Silvex 245-TP
AquaVex
Double Swrength
Praions T

Silver-Rhap
Weed-B ‘Jone

Wasis 2.4.5-trichlorophenoxyacetic
acid

Waste 2.4.5-wrichlorophenoxyacetic
acid (amine, ester, or salt)

Wasts phenory pesticide, liquid, NOS

Waste 24(2.4.5-trichlorophenoxy)
propionic acid

Wasee 2(2.4.5-trichlorophenozy)
propionic acid ester

Waste phanoxy pesticide, liquid, NOS
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Table 3§ (Cont’d)

Waste Description oA
2
Process/operation Materials used poT Hazard class  Numbr 3
shipping name ﬁ‘f
Ay
Organochlorine Pesticides: '
Aldrin HHDN Wasts aldrin Poison B NAZ1
Aldrex 30
Aldrite Waste aldrin mixture, dry (with more  Poison B NAZI
Aldrosol than 65% akdrin)
Altox Waste aldrin mixture, liquid (with ORM-A NAZ1
Drinox ot less aldrin)
Octalens Waste aldrin mixnuare, liquid (with Poison B NAZY2
Seedrin liquid more than 60% aldrin)
Wasts aldrin mixture, liquid (with ORM-A NAZYG2
60% or less aldrin)
Waste organchlorine pesticide, liquid, NOSFlammable liquid UND'&2
Chlordan Beht Wasts chlordans, liquid Flammable liquid NAZIR2
Chlordan
ChilorKil Wasie chiordans, liquid Combustible liquid NAZIG2
Chlortox
Corodans
Gold Crest C-100
Kypchlor
Vesicol 1068
Topiclor 20
Niran
Octachlor
Octa-Klor
Ortho-Kioe
Synkior
Termi-Ded
oDT Dedalo Wass DDT ORM-A NAZ%1
Didimac ; :/
Digmar Wasts organochlorine pesticide, liquid,  Flammable liquid UNZI2 e /
Geniwox NOS '
Gyron
Gildi
Kopeol
Neocid
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Table 35 (Cont’d)

Waste Description
Process/operation Materials used DOT Hazard class Nmnber
shipping name
DDT (Cont’d) Pentachlorin
Rukseam
Zardand
Dichloropropens  1.3-dichloropropens Wasts dichloropropens Flammable liquid UNDST
Telons II Soil Fumigant
Dieldrin Dieldrex Waste dieldrin ORM-A NAZM1
Disldrite
Octzlox Wasts organochlorine pesticide, liquid,  Flammable Liquid UN2/&2
Panoram D-31 NOS
Endrin Endrex Wasts Endrin Poison B NAZ1
Hexadrin Wasts Endrin mixture, liquid Poison B NAZM!
Wasts organochlorine pesticide, liquid,  Flammable liquid UNZA2
NOS
Endosulfan Beosit Wasts Endosulfen Poison B NAZM!
Chlorthiepin Wasts Endosulfan mixuwe, liquid Poison B NAZ®1
Crisulfen Wasts organochlorine pesticids, liquid.  Flammable liquid UNZIR2
Cyclodan NOS
Endocsl
EnSure
FMC 3462
Hildan
Hoc 2671
Malix
Thifor
Thisul
Thiodea
‘Thiofor
Thionex
Tiovel
Heptachlor Gold Crent H-60 Wasts Heprachlor ORM-B NAZ¥!
Drinox H-34 Wasta organochlorine pesticids, iquid  Flammabdle liquid UNI2
Hoptamul NOS
Heptox
Chlordecone
130




Table 35 (Cont'd)

Waste Description

Process/operation Materials used DOT Hazard class Number
shipping name
Kepone Exegama Waste Kepone ORM-E NA2%1
Forlin Wasia organochlorine pesticide, liquid, ~ Flammable liquid UN2MQ2
NOS
Lindane Gallogama Wasis Lindane ORM-A NA27S1
Gamsphex Wasts organochlorine pesticide, liquid, NOS
Gammex Flammable liquid UNZIQ
Inexn
Isotox
Lindafor
Lindagam
Lindagrain
Lindagranox
Lindalo
Lindamul
Lindapoudre
Lindaterra
Novigam
Silvanol
Methoxychior Flo Pro McSeed Protectant Wasts Methoxychlor ORM-E NAZML
Marias Wasts organochlorine pesticide, solid, Poison B UN2M61
NOS
Waste organochlorine pesticide, liquid,  Poison B UND6L
NOS
Waste organochlocine pesticide, liquid,  Flammable liquid UNZQ
NOS
Propylens Dichioride 1.2-dichioropropens Waste propylenes
dichlorids Flarmable liquid UNI2®
Toxaphene Anse 42, 44, 6, 6.3, § Wasts toxephene ORM-A NAZ®1
Camphochior Wasws orgarochlorine pestcide, liquid,  Flammable liquid UNZA2
Motox NOS
Phenecide
Phenstox
Swobane T-90
Toxakil

Toxon
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Table 3§ (Cont'd)

Process/operation Materials used

Waste Description

poT
shipping same

Hazard class Numbe ;;'. -~

Other Pesticides:

Warfarin

TMTD

AAtxck
Arssan

Aules

Evershield T Seed Protectant

Vancids TM

Cov-R-Tox
Kyplarin
Lique-Tox

Wasts Thiram

ORM-A NAZTI

Waests flammable liquid, poisonous, NOS Flammable liquid UN1992

Hazardous wasts solid, NOS

Hazardous wasts liquid, NOS
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Table 35 (Cont’d)

Waste Description

Process/operatioa Materials used

DOT
shipping name

Hazard class Nunber

RAX Wasts flammable liquid, NOS Flammable liquid UN1993
Rodex
Rodex Blax Wasts combustible liquid, NOS Combustible liquid NAI993
Tox Hid
Pentachiorophenol
PCP Wasta pentachiorophenol ORM-E NAXDD
Penta
Penchiorol Wasta flammable liquid, NOS Flammable liquid UNI1993
Pentacon
Penwar Wasts combustile liquid, NOS Combustible liquid NAI993
Sinitudo
Santophen
Pontachloronitrobenzens
PNCB Hazardous wasta, solid ORM-E NAIIS
Avicol
Botrilex Hazardous wasts, liquid ORM-E NAJI®
Brassicol
Earthcide Wasw flammabie liquid, NOS Flammable liquid UNI9%3
Folosan
Kobu Wasss combustible liquid, NOS Combustible liquid NA1993
Pentagen
Sanicior 30
Terracior
Tilcarex
Triwsan
Hexschiorobenzens
Perchiorobenzens Hazardous wasts, solid ORM-E NAS19
Anticarie
Ceks CB. Hazardous waste, liquid ORM-E NAI®
HCB
No Bum Wasts flammabis liquid, NOS Flammable liquid UNI993
DBCP Wasts combustible liquid, NOS Combustible liquid NA199)
1.2-Dibromo
3. Chioropropens  Nemafuma Hazardous wasts, solid, NOS ORM-E NASI®
Nemanox Hazardous wasts, liquid, NOS ORM.E NA9I®
Nemasst Wasws {lammable liquid, NOS Flammable liquid UN1993
Nematocide Wasee combustible liquid, NOS Combustible liquid NASB
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Table 36

Ingredients Conta.ned in Propellants, Explosives, and Pyrotechnics

Compound

Type

2, 4, 6-Trinitrotolucne (TNT)
Cyclotrimethylenetrinitramine (RDX)
Pentaerythritol Tetranitrate (PETN)

2, 4, 6-Trinirophenylmethylnitramine (Tetryl)
Ammonium Picrate (Explosive D)
Cyclotetramethylcnetetranitramine (HMX)
2, 4-Dinitrotoluene (DNT)

Nitroglycerin (NG)

Nitroguanidine (NQ)

Dibutyl phthalate

Diethyl phthalate

Diphenylamine

Benzene

Toluene

Sodium Nitrate

Barium Nitrate

Magnesium Nitrate

Suontium Peroxide

Strontium Oxalate

Calcium Resinate

*EX = explosives; PP = propeliants; PY = pyrotechnics.

Table 37

Common Elements Found in PEP and OB/OD Soil Residue

EX*

Eleraent 0B oD
% of samples greater than EP toxic limits

Suontium

Cadmium 25 13
Arsenic 03 00
Antimony

Lead 6.0 0.7
Mercury 06 0.0
Barium

*Source: D.W. Layton, et al, p 29.
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11  WASTE MINIMIZATION FOR MISCELLANEOUS WASTES

Polychlorinated Biphenyls (PCBs)

PCBs are chlorinated organic compounds with a wide range of physical properties. There are
209 possible PCBs of which tri-, tetra-, penta-, and hexachloro biphenyls are the most impontant. They
were commonly used in coolants and insulation fluids in transformers. Some of the older products that
may contain PCBs or oils with PCBs include: heat-transfer fluids, lubricants, paints, plastics, air
conditioners, fluorescent lights, and televisions. PCBs were most widely used in capacitors and
transformers because of their low conductivity and thermal stability.

In several cases of poisoning in Japan and Taiwan, PCBs and their secondary products such as
polychlorinated dibenzofurans were found to be the major contaminants in bran oil used to cook rice.
gince then, PCBs have been linked to severe health problems (e.g.. gastric disorders, skin lesions,
swollen limbs, cancers, tumors, eye problems, liver disorders, menstrual irregularities, etc.) and birth
defects (e.g., reproductive failures, mutations, etc.). Compounding the problem of P"Bs’ toxicity is
their bioaccumulation in cells and faty tissues of micro-organisms and animals, which are uen
cons ‘med by other animals higher in ihe food chain.

PCBs are regulated by the Toxic Substances Control Act (TSCA) passed in 1976. Manufacture
of PCBs was banned under TSCA and deadlines were provided for removing capacitors and trans-
formers containing PCBs. One year was allowed for storage before disposal. If regulatory agencies
determine that the use of PCB transformers poses no risk, the use will be allowed to continue. Al
capacitors were 10 have been removed by October 1988, and transformers of certain size in or near
commercial buildings should be removed by October 1990.

If the concentration of PCBs in a product is greater than SO parts per million (ppm), the product
is regulated as hazardous under TSCA. Some States have set limits that are stricter than Federal limits

(e.g.. Califomia, S ppm).
PCBs in Transformers

In the United States, there are 150,0M askarel (nonflammabie electrical fluid) transformers, each
of which contains thausands of pounds of PCBs with a wide range of concentrations.™ Many of
these tranformers develop leaks.

The transformers are generally classified as: PUB transformers (greater than SO0 ppm). PCB-
contaminsted transformers (50 to 500 ppm), and Non-PCB transformers (less than SO ppm). PCB
transformers must be inspected quarterly for leaks; detailed records must be kept. No maintenance
work involving removdl of the coil or casing is allowed. PCB-contaminated transformers must be
inspected annually. Their requirements for maintenance and recordkeeping are less restrictive than
for PCB ‘ransformers. Non-PCB transformers are exempt from regulation.

The importance of analyzing all transformers for PCBs must be stressed. All the transformers
on an installation must be inventoried and tested for PCBs. If the PCB levels are greater than 50 ppm,
appropriate actions must be taken.

 PN. Cheremisinoff, “Migh Hazard Pollutants: Asbestos, PCBs, Dioxins, Biomedical Weswes.” Pallution Engineering, Vol
21 (1969), pp 38-63.
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PCB Wastes Management

There are no minimization options available for PCB wastes. Recycling of PCBs is illegal.
Nevertheless, containers and oils contaminated with PCBs may be recycled if the PCBs are removed.

Federal regulations require that PCBs be destroyed in approved high-temperature incinerators.
Oils containing SO to 500 ppm PCBs can be buned in high-efficiency boilers. Altiernate technologies
capable of operating at the high incinerator efficiencies, such as the molten salt processes or
UV/Ozonation may also be considered for "ultimate” treatment/disposal. In addition to incineratio..
which is the most common, chemical dechlorination technologies have also been successful. Table 38
lists the names and addresses of incineration facilities and available chemical dechlorination services.

The most common practice at Amy installations is to retain PCB transformers in service until
the end of their useful life or they leak, They are then replaced with non-PCB transformers. The
other possible options that may be available are decontaminating and/or retrofilling the transformers.
Table 39 lists the names and addresses of companies that provide retrofilling services.

USACERL's PCB Transformer System

A computer-aided, fate-decision analysis tool was developed at USACERL to help users make
decisions about transformers containing PCB levels greater than S0 ppm. The computer model is
available to Army users through the Environmental Technical Information System (ETIS) on the
mainframe computer at USACERL. A PC-based model is also available.”

The model provides users with information about PCBs and appropriate regulations, and allows
them to input information for risk assessment, fate-decision analysis, and life cycle cost analysis. The
options considered in the final economic analysis are: retaining, retrofilling, decontaminating, and
replacing transformers.

Onsite Mobile Treatment Units

Mobile incineration and chemical dechlorination units can decontaminate ingsulating oils from
transformers. One dechlorination process, the "PCBX" process developed by ENSR, is a self-contained
continuous-flow unit. It is designed and equipped to destroy PCBs (up to 2600 ppm) from transformer
oil without moving the transformer. The operating capacity of the unit is up to 600 gallons per hour.
Exceltech, Inc., based in California, also markets mobile dechlorination units for removing PCBs from
transformers.

Ordnance

A number of hazardous ordnance materials are used on Army instaliations. Ingredients contained
in some of them were listed in Table 36. Further details are available in Technical Manual (TM) 9-
1300-214.'% Amy directives prohibit burial of ordnance materials or dumping them in waste places,
pits, wells, marshes, shallow streams, rivers, inland waterways, or at sea. All existing locations of
buried explosives must be identified and marked accordingly. The only means of disposal available
is destruction by bumning and detonation (discussed in Chapter 10). Proper operating procedures for
disposal of discarded ordnance materiais should be developed and updsted frequently to comply with
Fedenal, State, and local regulations.

* For information, contact Bemard Donahue or Ketursh Reinbold at USACERL-EN, P.O. Box 4005, Champaign, IL 61824-
4005, or misphons 800-USACERL (outside Illinois) 800-252-7122 (within Illinois).
® Technical Manual (TM) 9-1300-214, Military Explosives (Headquarters Departmant of the Army, 20 September 1984).
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Contaminated Soil

Contaminated soil is generated because of leaks or spills of hazardous materials. Some effective
source reduction techniques include: installing splash guards and dry boards on equipment, preventing
tank overflow, using bellow sealed valves, installing spill basins, using seal-less pumps, secondary
containment, plant maintenance, and personnel training to develop good operating practices.

A number of nonthermal and thermal treatment techniques are available for decontamination of
soil.'* Nonthermal techniques include: aeration, biodegradation, carbon adsorption, chemical dechlori-
nation, solvent extraction, stabilization/fixation, and ultraviolet photolysis. Thermal treatment tech-
niques include: stationary rotary-kiln incineration, mobile rotary-kiln incineration, liquid injection
incineration, fluidized bed incineration, high-temperature fluid-wall destruction, infrared incineration,
supercritical-water oxidation, plasma-arc pyrolysis, and in situ vitrification.

Empty Containers

Containers with residual hazardous materials/wastes must also be treated as hazardous wastes.
Under HSWA, if a container with hazardous residue is found in 2 cleanup (Superfund) site or other
landfill, the generator (Amy) is liable and has to pay for part of the cost of cleanup. Even “triple
rinsed” containers could contain some residue. Scrap dealers and landfills are becoming reluctant to
accept "clean” empty 55-gal drums or other containers.

The problem of disposing of empty drums and containers can be minimized by giving careful
consideration to the kinds and sizes of containers in which materials are originally received. When
purchasing materials in bulk, the suppliers must be asked to send them in rinsable and/or recyclable
containers. A number of commercial recyclers (listed in Regional Waste Exchange bulletins/newslet.
ters or directories) accept containers less than 30 gal.'’ Treating empty containers by triple rinsing is
a good waste minimization technique. However, the rinsate, if hazardous, must be properly managed.

Some of the other options to consider when procuring materials, and in the ultimate disposal of
containers, are:'* returning drums to suppliers, contracting with a drum conditioner, contracting with
a scrap dealer, and, lastly, disposal in an approved landfill.

Returning Drums to Suppliers

When buying material, a purchase agreement must be established to include the option of
reuming empty containers to the suppliers. Cash deposits may be required and drums should be
maintained in good condition. All the accessories, fuch as bungs, rings, and closures, must also be
kept and reumed with the drums.

Contracting With a Reconditioner

If the suppliers do not sell chemicals in retumable drums, ask them to send materials in heavy
steel (18 to 20 gauge) drums that can be reconditioned when "empty.” A typical 55-gal heavy drum
should have a 20-gauge side and 18-gauge ends. A good market exists for these drums and they can
be sent to reconditioning contractors for minimal or no cost. Empty heavy drums must be treated as

™ Sianderd Handbook of Haerdous Wane Treawment and Dispoval,

¥ Venturs County Environmental Health, p 3-2.
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a valuable asset and personnel should be trained in their proper handling (including keeping the bungs,
rings, etc.). Another good practice is 10 avoid accumulating the drums for long periods of time, thus.
preventing deterioration.

Contracting With a Scrap Dzaler or Disposal in a Landfill
Scrap dealers and landfill operators usually require certain conditions to be met before they accept
drums or other containers. Generators have to drain the drums or containers thoroughly, remove the
residues by triple rinsing, certify that they do not contain hazardous materials, remove both the ends,
crush them before transporunj, and pay 0r Qisposai.
Table 38

PCB Replacement/Treatment/Disposal Services

Company Address
ENSCO P.O. Box 1975, El Dorado, AR 71730, (501) 863-7173
ENSR (formerty SunOhio) 1700 Gateway Bivd. SE, Canton, OH 44707, (216) 4520837
USEPA Mobile Incinerator Woodbridge Ave., Raritan Depot Bidg. 10, Edison,
NJ 08837, (201) 321-6635
GSX Chemical Services 121 Executive Center Dr., Congaree Bidg. # 100,
Columbia, SC 29221, (800) 845-1019
Rolling P.O. Box 609, Deer Park, TX 77536, (713) 479-6001
General Electric One River Road/Bldg 2-111B, Schencctady, NY 12345,
(518) 385-9763
SCA Chemical Services 1000 E. 111th St., 10th F1,, Chicago, IL 60628, (312) 660-7200
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Table 39

PCB Transformer Retrofilling Services

Company

Addres

DOW Coming Corp
ENSR (formerly SunChio)
General Electric

Hoyt Corporaion
Retrotex
Transformer Service Inc.

Unison Transformer Services
Westinghouse/Industry Services

P.O. Box 0994, Midland, M! 48686-0994, (517) 4964000
1700 Gateway Blvd. SE, Canton, OH 44707, (216) 4520837

One River Road/Bldg 2-111B, Schenectady, NY 12348,
(518) 385-9763

251 Forge Rd., Westport, MA 02790-0217, (800) 343-9411
1700 Gaeway Blvd. SE, Canton, OH 44707, (216) 4534677

78 Regional Dr., P.O. Box 1077, Concord, NH 03301-9990,
/603) 224-4006

1338 Hundred Oaks Dr., Charlotie, NC 28210, (800) 544-0030
875 Greentree #8-MS 804, Piutsburgh, PA 15220, (800) 441-3134
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12 ECONOMIC ANALYSIS FOR HAZARDOUS WASTE MINIMIZATION

HSWA requires gencrators of hazardous wastes to develop a waste minimization program that
is economically practicable. Thercfore, once the altematives for minimization are identified, their
cconomic feasibility must also be studied. A major source for funding for hazardous waste minimiza-
tion projects has been through the Defense Environmental Restoration Account (DERA). If the pay-
back from a project is expected to be 1 year or less, funding is also available from the Defense
Productivity Enhancing Capital Investment (PECI) program. In many instances, minimization is a cost-
effective means of conducting business. In such instances, any account may be used > finance
minimization and benefit from the resultant savings. However, with the multiplicity of uliemative
treatment technologies available to treat various hazardous waste streams, it is imperative that
installation environmental personnel use a standard methodology to evaluate hazardous waste minimi-
zation options.

In 1984, DOD initiated a Used Solvent Elimination (USE) program. In conjunction with the
USE program, USACERL developed a model for performing an economic analysis on various altemna-
tives for recycling or disposing of uscd solvents. Based on this earlier modcl, a microcomputer model
has been developed for economic analysis of minimization options. (Refer to USACERL Technical
Report N-89/XX'* for a detailed discussion of the process of economic analysis and use of the model.)
A part of the model related to nonspecific or "general” waste types is used to determine the life cycle
costs and comparison of alternatives for waste streams in this report. Many other publications on
economic analysis are available.

The caveat of an "economically practicable” level of waste minimization, as defined in HSWA,
is very important. It is not necessary (and is impossible in most cascs) to completely eliminate
generation of wastes. An economic analysis provides a reasonable methodology for choosing between
options for waste minimization. The typical costs considered for any option are initial capital costs
and operating costs such as labor, materials, transportation, and waste disposal. Benefits achicved from
a waste minimization option (e.g.. reduced liability) can also be quantified and given dollar values.

The costs are summed to obtain life cycle costs over the assumed economic life for each option.
Net present value (NPV) of the total life cycle costs can be calculated for each option. Comparing
the NPVs provides a basis for selecting a minimization technique. Results of detailed economic analy-
sis for the selected wastc streams are provided in the sections below.

Paint Thinner Waste

Paint thinner waste is generated from cleaning painting equipment as discussed in Chapter 7.
Onsite distillation and contract recycling/disposal were the two options examined and compared with
the current practice of purchasing fresh thinners and offsite disposal of waste thinners.

Investiment costs are assumed to be incumred in the first year. A 10-year economic life and
midyear discounting at a rate of 10 percent are assumed for all the options. The model’s default
values retained for analysis include:

* site preparation and installation - 15 percent of total equipment costs,

* | B. Mount, & sl
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logistics and procurement - 7 percent of installed equipment costs,

contingencies - 10 percent of installed equipment costs,

labor rate (manager) - $16.00/h,

labor rate (laborer) - $11.00/M,

labor rate (laborer) - $11.00/,

adjustments for leave - 18 percent of total man hours,

adjustments for fringe benefits - 36.2 percent of adjusted base labor cost,

number of work days in a year - 247,

average maintenance - § percent of equipment costs,

transportation of hazardous waste - $0.04 per pound, and,

com“u;’al logistics and procurement - 1.6 percent of other Operation and Maintenance (O&M)

Some of the other assumptions made in this economic analysis are given below.

An annual escalation of 4 percemt was applied to raw materials and replacement
materials, maintenance and repair, other maierials and supplies, and utilities.

An escalation rate of 8 1o 10 percent was assumed for disposal costs.

Liability costs were assumed as follows: onsite distillation and reuse, $0.03/gal;
offsite disposal, $0.08/gal; and contract recycle, $0.01/gal.

In the recycling process, it is assumed that 20 percent of the material is replaced
with new material in each cycle. Ten percent of the material evaporates and 10
percent is disposed of with residue. Residue and thinner make up 20 percent of

the original volume for disposal purposes.

Repair and maintenance costs are annual costs at 5.75 percent of the original cost
of the equipment and are based on 2080 hours of use per year.' If the equipment
is used less, the costs are adjusted.

Laboratory analysis costs are estimated as a percentage of labor costs, However,
the minimum laboratory cost per sample may be substantially higher than the

computed value for wastes generated in small volumes. A minimum of $50.00 is
assumed.

Transportation and warehousing costs depend on the volume of waste handled.
The disposal cost of thinner waste is $1.00/gal (1989 price by DRMO).

141




¢ Purchase cost of new paint thinner is $4.16/gal (General Services Administration
(GSA] Schedule).

¢ Distillation stills are available with and without vacuum attachments. If the boiling
point of the solvent is below 300 or 350 °F, a still without a vacuum attachment
is considered. For recovery of solvents with boiling points between 300 and
500 °F, a vacyumn attachment is necessary. Most of the dope lacquer thinners (NSN
8010-00-160-5787) have a boiling point of less than 300 °F.

¢ The GSA price for a 5-gal container of paint thinner is $3.65/gal. If available in
a 55-gal drum, the price could be even lower. For this analysis, $3.65/gal is
assumed.

* Labor costs for loading and unloading the still, especially for 5-gal or 1S-gal sizes,
will be less than 2 hours (default value in the model). The labor requirement for
operating a £5-gal still is reported by the manufacturers to be about 1/4 to 1/2 hour
per batch,

¢ Utility costs (electricity and water) for still operation can be determined from the
power input to the still and the rate of cooling water used. The cost of power per
gallon of solvert distilled is estimated at $0.06 to $0.12.

e Eighty percent of the cost of the initial purchase of raw materials is included in
the initial equipment cost. The remaining 20 percent is included as an annual
O&M cost.

With the above assumptions, net pres nt assumptions, net present values (NPVs) of the total 10-
year costs were calculated for each of th: following management options: (1) offsite disposal and
purchase of fresh thinner (status quo); (2) contract, closed-loop recycling: (3) onsite distillation with
a S-gal still; and (4) onsite distillation with a 15-gal still. Calculations were based on generation rates
ranging beiween 100 gal/yr and 1000 galhr. The results of this analysis are presented in Figure §S.

No investment costs are associated with options 1 and 2. Equipment manufacturers such as
Finish Engineering, Recyclene, and Progressive Recovery, Inc., were contacted for the price of
distillation equipment. The price of one manufacturer was competitive with the price of similar
equipment of another manufacturer (Table 40). Since Finish Engineering currently has a GSA contract,
the corresponding GSA prices for stills were used. For the reporied generation rate (870 gal/yr),
purchase and use of a 5-gal still (Option 3) represents the least cost management option for minimizing
anmwmmuemwmmweﬁewvemmmmmmgemﬁdm
or FGGM.

The costs smsociated with each of the four management options are provided in Table 41.

for
of the equipment and an initial purchase of fresh thinner, is $6021. Annual operating costs for this
option are expected to be approximately $1970. Compared 0 the
afs-nlsdnpwviduamlnpwhmsunan ratio (SIR) of 2.50 and discounted payback period (DPP
of 5.32 yearns.
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Cleaning Solvent Waste

Cleaning solvents such as petroleum distillates (PD680-11), petroleum naptha. varsol, etc., are used
in pans cleaning operations as discussed in Chapter 5. An economic analysis was performed to
compare the current practice of periodically purchasing fresh solvent and offsite disposal of waste with
recycling solvent by onsite distillation and offsite recycling by contract.

Investment costs are assumed to be incurred in the first year. A 10-year economic life and
midyear discounting at a rate of 10 percent is assumed for all the options. The model's 12 default
values (listed under paint thinner waste) were retained for this analysis.

Some of the other major assumptions applied in the calculations are listed below.

An annual escalation rate of 4 percent was applied to raw materials and replacement
materials, maintenance and repair, other materials and supplies, utilities, and liability.

Escalation rates of 8 and 6 percent were used for disposal and contractual costs,
respectively.

The liability costs were assumed as follows: onsite distillation and reuse, $0.03/gal;
offsite disposal/sale, $0.03/gal; and contract recycling, $0.01/gal.

Twenty percent of the solvents are assumed to evaporate because of open lids and other
poor operating practices. .

The volume of the still bottoms is assumed to be 10 percent of the original volume.
Fresh solvent is expected o be 30 percent of the original volume.

Repair and maintenance costs are calculated as $.75 percent of the original cost of
the equipment (in dollars per year) and are based on 2080 hours of operation. If
the equipment is used less, the costs are adjusted.

Laboratory analysis costs are assumed to be a minimum of $50.00.
Transportation and warehousing costs are based on the volume of wastes generated.
Cost of cooling water is $0.70/1000 gal.

Cost of electricity is $0.05/kWh.

The used cleaning solvent (assumed nonhazardous) disposal cost is $1.65/gal.
The still bottom (assumed hazardous) disposal cost is $5.30/gal.

Cost of new solvent (NSN 6850-00-285-8011) is $1.60/gal.

A vacuum atachment is used if the boiling point of the solvent is above 325 or 350
F.
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* Labor cost for loading and unloading the still will be less than 2 hours (default
value in the model). According to manufacturers, loading and unloading a 55-gal
still varies from 1/4 to 1/2 hours per baich.

¢ Uility costs are often provided by still manufacturers based on their
estimates of machine performance. Typical utility costs range from $0.06
10 30.12/gai of soivem distiied.

* The still prices on the GSA schedule (by Finish Engineering, Table 40) were used
in the analysis. Shipping costs for equipment are not included in the price.

® Seveaty percent of the initial cost of raw materials is included in the investment
cost. The remaining 3C percent is included in the annual O&M costs.

* The same amount of waste generated is assumed for owned equipment and disposal
and contract recycling.

With the above assumptions, net present values (NPVs) of total 10-year costs were calculated for
each of the following management options: (1) purchase of fresh solvent and offsite disposal of
generated wastes (status quo); (2) contract, closed-loop recycling with owned equipment (OE); (3)
contract, closed-loop recycling with leased equipment (LE); (4) onsite distrillation with a 15-gal still;
and (3) onsite distillation with a 5S5-gal still. Calculations were based on generation rates ranging
between 1000 gal/yr and 5000 ga'/yr. The results of this analysis are presented in Figure 6.

There are no investment costs associated with options 1 and 2. A one-time installation charge
of $154 is associated with option 3 and considered an investment. The investment costs required for
the two onsite distillation options vary with still capacity and the cost of fresh solvent. The costs for
each of the five management options are presented in Table 43. Variable labor requirements associated
with different capacity distillation equipment are presented in Table 44. Options 2 and 3 are cost
effective at a generation rate of 1000 gal/yr. Option 3 (LE) is the least cost management option
throughout the generation range examined in this analysis and recommended for impiementaton on
FGGM. Option 4 is the most costly management option beyond a generation rate of 2200 gal/yr and
requires the purchase of a second still to accomodate larger waste volumes. Beyond generation rates
of S000 gal/yr, distillation with a 55-gal still (Option $) is the least cost management option.

The use of cleaning solvent at Fort Meade is estimated to be about 3000 gal/yr. Most of it is
lost because of evaporation. Therefore, the repetted waste generation is low, At the above rate,
contract recycling with leased equipment is the best alternative. The present value of the 10-year
operating expenses is estimated at $61,702. The annual operating cost is approximately $6170.

A typical contract recycling firm is Safety-Kleen (on GSA schedule through June 1991). They
offer two types of contracts. With the second type of contract only the solvent, equivalent to PD680-
11, is supplied and recycled by the vendor. The user is responsible for the purcahse and maintenance
of equipment (i.e., solvent dip tanks).

1

Used Oil
Approximately 35,000 gal/yr of used oil, primarily engine lubricating oil, are generated on

FGGM. Lubricating oil is drained from wheeled and tracked vehicles by the traditional drip-pan
method and collected in 55-gal drums or larger storage tanks. Some of the contaminants found in
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used oil are trash/rags. solvents, hydraulic fluids, and wear metals. Qil is normally changed from
vehicles based on the AOAP test.

A source reduction method for minimizing waste oil generation is a change in the process of
draining the oil. A FLOC system can be implemented o replace the gravity-drain (drip-pan) method.
A description of the technique is provided in Chapter 5. Adapters have to be purchased for all the
different types of Army vehicles. The major savings is in the labor costs. The amount of extraneous
contaminants in the used oil is considerably reduced if the procedure is implemented.

A comparison of the life cycle (10-year) costs for the two techniques was performed for fleets
ranging from SO to SO00 vehicles. Some of the assumptions made were:

e The average crankcase oil per vehicle is 3.25 gal.

* The average number of oil changes per year is 2.

¢ Liability due to spills, including labor costs for cleanup, is $177 for the gravity drain system.
¢ The time required for an oil change using the gravity drain system is 15 minutes.

¢ The time required for an oil change using the FLOC system is 4.5 minutes.

® A labor time of 0.7 hours is assumed for removal of an accumulation of up to SO gal in a
55-gal drum.

¢ The cosi of a small FLOC unit is $2260 (site preparation, etc. = $1530 and personnel training
= $1235). Costs of larger units vary with size.

e The system is used 260 working days per year.
e The utility cost for each FLOC unit is $75/yr/unit.
e Costs do not escalate,

¢ Repair and maintenance is $50/yr/unit.

e One FLOC unit can handle approximately 35 to 40 vehicles per day. If more than 10,000
oil changes are conducted annuaily, two or more units will be required.

Table 45 lists the SIR and DPP for numbers of vehicles ranging from 100 to 5000. The SIR
is 0.39 (not economical) in almost every case and the DPP is greater than the assumed economic life
of 10 years. Varying the number of oil changes from 2 to 6 per year, a comparison can be made of
the SIR and DPP, as shown in Table 46 for 1000 vehicles. Only when more than six oil changes per
year, per vehicle are conducted does the FLOC system become cost-effective and a payback of less
than 10 years is achieved.

Other options analyzed for management of used oil include: (1) no segregation and buming in
the existing boilers (status quo); (2) segregate solvents and other contaminants from oils and bum the
oils in an exisgting facility (no additional investment) (3) offsite disposal (buming in an industrial
boiler), and (4) blend and bum with minimal processing (with additional investment). Hazardous oil,
when bumed in a boiler without permits is subject to fines. Operating without a permit or violating
a permit will cause the facility to be shut down by the regulating agency.
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The major assumptions made in the analysis were:

* Nonsegregated oil may be considered hazardous depending on the concentration of halogens
and heavy metals. .

¢ The cost of oil is $3.25/gal.

¢ Processing time is 40 h/1000 gal for options 1 and 4, and 60 h/1000 gal for option 2.
* Transpon cost is the same for all options within the installation.

* Sampling and testing costs ($21.00) are assumed to be the same for all options.

¢ Liability costs are $0.002/gal for options 1, 2, and 4, and $0.008/gal for option 3.

* Fuel t0 oil ratio is assumed to be 10 to 1. At Fort Meade it is between 14 and 16 to !
during the normal operating period of 6 to 7 months.

¢ The disposal cost of filters, residues, etc. is $25/100 gal for options 1, 2, and 4, and $0.35/gal
(Chemical Waste Management Price) for option 3.

* Transportation cost from Fort Meade to an industrial boiler (in Ohio) is $500/1000 gal.

¢ Escalation of raw materials, repair and maintenance, and liability costs is assumed to be 4
percent. Disposal costs are escalated by 6 percent and the transport cost for option 3 is
escalated by 4 percent.

¢ Repair and maintenance for options 1 and 2 is assumed to be 1 percent of investment costs
in option 4.

* Labor requirement for disposal of 1000 gal is assumed to be 8 hours for laborers and 1 hour
for managers.

¢ When the oil volume exceeds 25,000 gal, two boilers will be necessary for buminyg
throughout the year.

Figure 7 shows the comparison between the NPVs of the life cycle (10-yr) costs for the four
used oil management options analyzed. From an economical perspective, the current procedure (Option
1) of blending with heating fuel and buming is the least expensive. Howevcr, the poor segregation
of used oil from other waste streams at sites of generation and absence of an adequate charactenization
testinig program have led to uncertainties conceming the legality of this management option. Used oil
destined for blending and burning must be continually screened for halogenated contaminates and other
hazardous compounds. The blending and buming of hazardous used oil constitutes a disposal activity
for which FGGM is not permitted. The penalties associated with non-regulatory compliance far exceed
the benefits of this option as it is currently being managed. Simple improvements in waste stream
segregation and storage procedures snd the implementation of a used oil testing program (Option 2)
would enhance the quality of this waste stream as a boiler fuel additive and alleviate the concem for
being cited as an illegal hazardous wastc disposal operation. With the implementation of a
comprehensive used oil testing program and improvements in segregation and storage procedures, the
continued blending and buming of used oil generated on FGGM is recommended.
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Paint Thinner Waste
NPV - Total Cost, $
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Figure S. Comparison of net present values for paint thinner waste
minimization options. Offsite disposal defines the status quo.
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Table 40

Purchase Cost of Distillation Stills /... 1989 dollars)

Price ($)
Manufacturer Model Capacity DO vacuum vacuum
(gal) attachment sttachment
Finish Engineering LS.Jr s 20 4338
LS-15I'D 15 10,128 13,361
LS-5511D 55 20,123 24,609
Recyc'sne R-2 S 2995
RS-20 20-25 11,900
Progressive Recovery, Inc. SC-25 15 7290 12,865
SC-50 3s 11,300 16,895
Table 41

Comparison of Options for Minimization of Paint Thinner Waste

Optioa Nat.e PV Investment Costs _PVO&MCasts  SIR DPP
$ $/10 years ($/year) (years)
Offsite disposal (status quo) 0 34,703 (3470) . .
Contract closed-loop recycle 0 39225 (393 - - -
5-gal still 6,021 19639 (1964) 250 532
15-gal still 14,233 15258 (1526) 1.37 8.98
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Table 42

Variable Labor Requirements Associated With the Use of
Distillation Equipment for the Minimization of Paint
Thinner Waste (870 galyr)

\

Still Capacity No. Batches Labor hrs Total Labor
(gallons) per year per batch hrs per year
s 174 050 87
15 58 0.78 4“
Table 43

Comparison of Options for Minimization of Solvent Waste at the
Actual Generation I ate Reyorted for FGGM (3000 gal/yr)

Option Name PV Investment Costs PV O & M Costs: SIR DPP
L] $/10 years (Syear) (years)
Off-siss Disposal (status quo) 0 72522 (1252)
Conaract Racycle (OE) 0 68,560 (6,856) . .
Contract Recycle (LE) 154 61,702 (6.170) 7026 1.16
(2) 15-Gellon D:-tillation Units 34567 46,834 (4.683) 0.74 >10
$3-Gallon Distillation Unit M : 42,493 (4,249) 0.86 >10
Table 44

Variable Labor Requirements Associated With the Use of Distillation
Equipment for the Minimization of Solvent Waste (3000 galyr)

Still Capacity No. Batches Labor hrs Total Labor

(galions) per year  per batch  hrs per year
13 200 0.73 150
33 L] 1.00 s
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SIRs and DPPs From a Comparison of the Costs

Table 45

of Gravity Drain With FLOCS

Number
of vehicles SIR DPP
100 0.38 > 10
250 039 > 10
500 0.39 > 10
1000 0.39 > 10
5000 0.39 >10

Table 46

SIRs and DPPs From a Comparison of the Costs
of Gravity Drain With FLOCS for 1000 Vehicles

Number of

Oil Changes SIR pep
2 0.39 > 10
4 0.79 > 10
s 098 > 10
6 1.17 9.99
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~ Cleaning Solvent Waste
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Figure 6. Comparison of net present values for cleaning solvent waste minimization options.
Offsite disposal defines the status quo.
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Figure 7. Comparison of the Net Present Values for used oil minimization of the
total 10-year costs of implementing options. No segregation and burning defines

the status quo.
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13 SUMMARY AND RECOMMENDATIONS

Summary

All Amy installations that are generators or small quantity generators (according to RCRA
definitions) are required to implement programs to reduce hazardous waste generation. Waste mini-
mization is a method of preventing pollution with the primary focus on reducing waste generation.
A number of benefits are accrucd by implementing a waste minimization program. The benefits can
be classified into the following four categories: economic, regulatory compliance, reduced liability,
and positive public image/community relations.

Minimization of a particular wastc can best be achieved by an appropriate combination of source
reduction, recycling onsitc/offsite, and treatment techniques.  Source reduction is on the top of
USEPA'’s heirarchy of waste maragement priorities. It is followed by recycling. waste separation and
concentration, waste exchange, energy/material recovery, waste incineration/treatment, and, finally,
ultimate disposal. A number of waste minimization techniques have been discussed in this repornt
pertaining to wastes generated from: motor pools/vehicle maintenance facilities: aviation maintenance
facilities; industrial maintenance, small arms shops; paint shops; printing, photography, arts/crafts shops:
hospitals, clinics, and laboratories; and other miscellancous sources on an Amy installation.

Analysis ot annual waste disposal data (Table 16) for Fort Meade, obtained from DRMS, indi-
cates that DOL shops generate the largest amount (14,146 Ib/yr), followed by DEH shops (2661 1t/yr).
hospitals, clinics, and laboratorics (2340 1lb/yr), other motor pools (173¢ 1b/yr), and other sources
(1541 Ibjyr). This analysis does not include PCB transformer wastes. Paint-related materials (9317
1b/yr) and paint thinner waste (6529 1b/yr) are generated in the largest quantities. Spent nonhalogenated
cleaning solvents and spent acids and bases are the other two wastes tumed in for disposal. Lead-
acid batteries, although generated in large quantities, are all recycled. Used oil (that may be a
hazardous waste) generated at a rate of 35,000 gal/yr is currently being bumed in a boiler plant.

Paint thinner, cleaning solvent, and used oil were considered for detailed technical and economic
evaluation. The options examined include current practices (offsite disposal, buming, etc.), onsite
distillation, contract recycling, and segregation/processing. Most of the other wastes can be minimized
by implementing simple source reduction techniques, and/or elementary treatment (neutralization for
acids and bases from laboratories).

Recommendations

A program to train military and civilian employees to handle hazardous material and manage
and dispose of hazardous wastes must be implemented to ensure compliance with 40 CFR 264.16.'%
A qualified environmental 2ngineer in the EECO should direct the program. EECO personnel must
conduct monthly inspections, minimization audits, and periodic training clagses in recognition, handling,
and storage of hazardous materials and wastes.

A waste analysis program to characterize and define all (air, water, liquid, and solid) wastes
from all the generators should be developed to ensure compliance with Federal and Stae of Maryland

% 20 CFR 264.16, Standards for Owners and Operators of Harardous Waste Treatmend, Storage, and Disposal Facilities, 1985.
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laws. Comprehensive inventories of hazardous materials used and wastes generated must be updated
periodically to reflect changes and disbanding of cenain activities.

An HM and HW tracking (manifest) system should be implemented. Tracking HM from the
supply warehGuse to users and tracking HW from the generators to final storage before disposal, wiil
provide a mass balance and improve minimization opportuniti~s.

Implementation of the HAZMIN plan (Appendix A) must begin immediately; the plan should
be updated annually.

Pian Implementation

Careful planning and a systematic approach are required to implement a successful waste
minimization program. Three key elements (policy, comi.nitment, and responsibility) are necessary
for a strong program foundation.

The Commander must prepare a formal, written policy on waste minimization and pollution
control, including its philosophy, objectives, and proper practices. Such a policy must be publicized
in the installation newsletters and distributed to all military and civilian employees. An example of
a policy statement is provided in Appendix D.

The instaliation command heirarchy and the commanders of tenant activities must adopt and
support the policy statement. They should also willingly commit resources necessary to launch and
support the waste minimization program.

A leader (such as the Chief, EECO) should be appointed to oversee, direct, and assume all
responsibility for the program. Supervisors and other employees of waste generating activities must
be committed to the program for it to be effective. To encourage such a commitment, the
Commanders and supervisors must implement motivational techniques. They must set goals for
achieving waste/emissions reduction and provide incentives and awards for implementation of waste
minimization ideas.

All waste generators must immediately implement HAZMIN options that require little or no
capital investment (e.g., procedural or administrative changes) as discussed in Chapters $ through 11.
These options are generally characterized as "better operating practices,” a subcategory of source
reduction that does not require detailed technical and economic evaluation. Better cperating practices
are methods that achieve source reduction by:'* (1) segregation (e.g., eliminate mixing hazardous
and nonhazardous wastes to improve their recyclability); (2) improved material handling and inventory
practices (c.g.. avoid accumulation of expired shelf-life materials, avoid spills, etc.); (3) preventive
maintenance (e.g., prevent leaks and spills); (4) production scheduling (e.g., minimize quantities of
unused raw materials and batch-generated wastes); and (5) minor operational changes. Implementation
of "better operating practices” usually requires only minimal employee training and changes to standing
operating procedures/practices (SOPs).

The current practice of recycling lead-acid batteries must be continued. Buming of used oil
may be continued only after implemerzation of proper segregation practices and periodic testing and
laboratory analyses. The feasible options, discussed in Chapter 12, for minimization of cleaning

' National Associstion of Manufacturers, Wase Minimisation: Mowfacturers’ i Success (ENSR C ing and
Ty ion: Manufe Strategies for onsulting
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implementation date is 30 September 1990.

A waste minimization program never ends. Preventing waste generation and thereby reducing
the pollution of air. land, and water, must be a continuous quest. The goal of such a program must
be to reduce wastes 10 the maximum extent possible.
continuously assessed and reassessed to account for changes in economic staws (e.g., increase in
disposal costs), changes in design of production processes, maintenance procedures, and/or

technical/technological breakthroughs.

solvent waste, paint thinner waste, and waste oil must be funded and impiemented. For cleaning
solvents, a change in management practice to utilize the services offered by a commercial recycler is
recommended. With an initial investment of $154 for equipment installation and at an estimated annual
operating cost of $6,170, the predicted payback period for this option woulu be 1.16 years. For paint
thinner waste, it is recommended that a small 5-gal distillation still be purchased at a total invesunent
cost of $6021 and an annual operating cost of $1970. The estimated payback period is expected to
be 5 years.

The Fort Meade Hazardous Waste Management Board, chaired by the Commander, misst adopt
the HAZMIN plan and establish policies and procedures required for its implementation. The expected

After implementing HAZMIN techniques at the generating activities, progress must be monitored
and results recorded. The quantities of wastes generated before and after implementation must be
monitored and the achievements in waste minimization (e.g., percent minimized) documented.

Mstric Conversion Tabie
lin s 254 mm
1f = 0305m
1 pei = 689 kPa
ih = 0453 kg

lcu ft = 0028 m
1 mi s 161lm

iqh = 0093 m

i1m e I1z210m

1 gal = 378L

by o s ("C+17.78)x 1.8
o = 0.55(F-32)
1yd = 0914 m

155

All waste generating processes must be

AN R R R R e




SEP-88-1997 13:40 USA CERL-UL~U 217 373 3438 P.@2

CITED REFERENCES

40 CFR 260, Hazardous Waste Management System: General (1985).

40 CFR 261, Identification and Listing of Hazardous Waste (1985).

40 CFR 262, Standards Applicable to Generators of Hazardous Waste (198S).
40 CFR 262.34, Onsite Accumulation Requirements (1985).

40 CFR 264.16, Standards for Owners and Operators of Hazardous Waste Treamment, Storage, and
Disposal Facilities (1985).

40 CFR 280-281, Underground Storage Tanks: Technical Requirements and State Program Approval;
Final Rule, pp 37081 - 37247.

Acurex Corporation, Navy Paint Booth Conversion Feasibility Study, CR 89.004 (Prepared for the Naval
Civil Engineering Laboratory [NCEL]. Port Hueneme, CA, 1989).

Alternative Technology for Recycling and Treatment of Hazardous Wastes, Third Biennial Report
(Califomia Department of Health Services, Altemative Technology and Policy Development
Section, 1986).

Anderson, C.W., Cost-Effectiveness Analysis of Lubricant Reclamaron by the Navy, Technical Note
1481 (NCEL, Port Hueneme, CA, 1977).

Army Regulation (AR) 40-5, Preventive Medicine (Headquariers, Department of the Army [HQDA),
30 August 1986).

AR 200-1, Environmental Protection and Enhancement (HQDA, 15 June 1982).

ASTM Standard D2847-85, “Standard Practice for Testing Engine Coolants in Car and Light Truck
Service," Annual Book of American Society of Testing and Materials Standards, Vol 15.05
(American Society of Testing and Materials [ASTM), Philadelphia, PA, 1988).

ASTM Sundard D3640-80, "Standard Guidelines for Emission Control in Solvent Metal-Cleaning
Systems,” Annual Book of American Society of Testing and Materials Standards, Vol 15.05
(ASTM, 1988).

Bonds, J.D., J.K. Sherwood, and K.A. Civitarese, Update of the Initial Assessment of Fort George G.
Meade and Gaithersburg Research Facility, Report No. AMXTH-IR-A-187(U) (U.S. Armmy Toxic
and Hazardous Materials Agency [USATHAMA), Aberdeen Proving Ground, MD, 1987).

Brinkman, D.W., WF. Marshall, and M.L.. Whisman, Wasre Minimization through Enhanced Waste Oil
Management, NIPER B06803-1 (National Institute for Petroleum and Energy Research, 1987).

Brinkman, D.W., M.L. Whisman, and C.J. Thompson, Management of Used Lubricating Oil at Depari-

ment of Defense Insiallations: A Guide, NIPER B06711-1 (National Institute for Petroleum and
Energy Research, 1986).

156




Campbell, M.E. and W.M. Glenn. Profit from Pollution Prevention - A Guide to Industrial Waste
Reduction and Recycling (The Pollution Probe Foundation, Toronto, Canada, 1982).

Chance, R.L.. M.S.. Walker, and L.C. Rowe, "Evaluation of Engine Coolants by Electrochemical
* Methods," in Engine Coolant Testing: Second Symposium, R. E. Beal, Ed., ASTM STP 887
(ASTM, 1986).

Cheremisinoff, P.N., "High Hazard Pollutants: Asbestos, PCBs., Dioxins, Biomedical Wastes." Pollution
Engineering, Vol 21 (1989), pp 58-65.

Chicoine, L.C.. G.L. Gerdes, and B.A. Donahue, Reuse of Waste Oil at Army Installations. Technical
Report N-135/ADA123097 (US. Amy Construction Engineering Research Laboratory
{USACERL), September 1982).

Ciccone, VJ. and Associates, Inc., Program Status Report: Deparmment of the Army Hazardous Waste
Minimization (U.S. Army Environmental Office. August 1988).

Conley. J.H. and R.G. Jamison. "Additive Package for Used Antifreeze,” in Engine Coolans Testing.
Second Symposium, R.E. Beal, Ed., ASTM STP 887 (ASTM, 1986).

Conley, J.H. and R.G. Jamison, Reclaiming Used Antifreeze, Report 2168/ADA027100 (U.S. Amy
Mobility Equipment Research and Development Command (USAMERDC], Fort Belvoir, VA,
1976).

Darvin, C.H. and R.C. Wilmoth, Technical, Environmental. and Economic Evaluation of Plastic Media
Blasting for Paint Stripping, USEPA/600/D-87/028 (U.S. Environmental Protection Agency
[USEPA], Water Enginecring Rescarch Laboratory, 1987).

Defense Utilization and Disposal Manual, DGD 41620.21-M (Defense Logistics Agency. Office of the
Assistant Secretary of Defense, Alexandria, VA, September 1982), pp VI42 and XVII-.\-§ to
XVII-A-iQ.

Depantment of Defense Memorandum for Deputy for Environment, Safety and Occupational Heaith,
OASA (I&L). Deputy Director for Environment, OASN (S&L); Deputy for Environment and
Safety and Occupational Health (SAP/MIQ); Director, Defense Logistics Agency (DLA-S); 28
January 1986, subject: Regulation of Used Qil for Buming.

Dharmavaram, S., et al., "A Profile and Management of the U.S. Army's Underground Storage Tanks.,”
Environmenial Managemens, Vol 13 (1989), pp 333-338.

Donahue, B.A., and M.B. Carmer, Solvent "Cradle-To-Grave” Management Guidelines for Use at Army
Installations, Technical Report N-168/ADA 137063 (USACERL, December 1983).

Donahue. B.A., TJ. Hoctor, and K. Piskin, Managing Underground Storage Tank Data Using dBase
vl Plus, Technical Report N-87/21/ADA182452 (USACERL, June 1987).

Donahue, B.A.. ¢t al.. Used Solvert Testing and Reclamation, Volume 1: Cold-Cleaning Solvents,
Technical Report N-89/03/ADA204731, Vol I (USACERL, December 1988).

Douty, A. and E.A. Stockbower, "Surface Protection and Finishing Treatments - A. Phosphate Coating

Processes,” revised by W.C. Jones in Electroplating Engineering Handbook, Fourth Edition, L.J.
Dumey, Ed. (Van Nostrand Reinhold Co.. 1984).

157




SEP-98-1997 13:48 USA CERL-UL-U 217 373 3430 P.B3

Drabkin, M., C. Fromm, and H.M. Freeman, "Development of Options for Minimizing Hazardous
Waste Generation,” Environmental Progress, Vol 7 (1988), pp 167-173.

Drycleaning and Laundry Plants, Hazardous Waste Fact Sheet (Small Quantity Generators Activity
Group, Minnesota Technical Assistance Program, University of Mimnesota, Minneapolis, MN,
1988).

Dumcy, L.J., "How 1o Improve Your Paint Stripping,” Product Finishing (December 1982), pp 52-53.

Ecology and Environment, Inc., Waste Audit Study - General Medical and Surgical Hospitals (California
Department of Health Services, Sacramento, CA, 1988).

Economic Analysis of Solvent Management Options, Technical Note 86-1 (Department of the Amy,
May 1986).

Efficient Boiler Operations Sourcebook, F.W. Payne, Ed. (The Fairmont Press, Inc., Atlanta, GA,
1986), pp 79-106.

The EPA Manual for Waste Minimization Opportunity Assessment, EPA/600/2-88-025 (USEPA.,
Hazardous Waste Engineering Research Laboratory, Cincinnati, OH. 1988).

Evaluation of Solid Waste Management Units - Fort Meade, Maryland, Draft report, Hazardous Waste
Management Consultation No. 37-26-1383-89 (USAEHA, Aberdeen Proving Ground, MD, January
1989). .

Federal Register, Vol 51, No. 190 (Ociober 1986), pp 35190-35194.

Federal Register, Vol 50, No. 23, pp 49164-49249.

Fiaud, C,, et al,, "Testing of Engine Coolant Inhibitors by an Electrochemical Method in the Laboratory

and in Vehicles" in Engine Coolanr Testing: Second Symposium, R. E. Beal, Ed., ASTM STP
887 (ASTM, 1986).

Fu, T.T. and R.S. Chapler, Utilization of Navy-Generated Waste Oils as Boiler Fuel - Economic Analysis
and Laboratory Tests, Technical Note N-1570 (U.S. Navy Construction Baualion Center, 1580).

Gardner, J., Dry Paint Stripping Utilizing Plastic Media: A New Solution to an Qld Problem, Technical
Bulletin (Clemco Industries, 1988).

Gibbs, L.M., "Recovery of Waste Organic Solvents in a Health Care Institution,” American Clinical
Products Review (November/December 1983).

GLYCLEAN - Aniifreeze Recycling System, brochure (FPPF. Chemica) Co., Inc.. 117 W. Tupper St. .
Buffalo, NY 14201, 1988).

Guide 10 Infectious Waste Management, EPA/530-SW-86-014 (USEPA, Washington, DC, 1986).

Hart Associates, Fred C., Aerospace Waste Minimizarion Report (Califomia Department of Health
Services and Northrop Corporation, 1987).

Hazardous Waste Minimization (HAZMIN) Policy (Department of the Army, 1989).

158

—




Hazardous Waste Reduction Assessment Handbook - Automotive Repair Shops (Califomia Department
of Heaith Services, Toxic Substances Control Division, 1988), 24 pp.

Hazardous Waste Reduction Checklist - Automotive Repair Shops (Califomia Department of Health
Services, Toxic Substances Control Division, 1988).

Hemstreet, R.H., "How to Conduct Your Waste Minimizaton Audit,” in Waste Minimization Manual
(Government Institutes, Inc., Rockville, MD, 1987), pp 61-75.

Huisingh, D., Profits of Pollution Prevention: A Compendium of North Carolina Case Studies (Nonth
Carolina Board of Science and Technology. Raleigh, NC, 198S).

Hunt, G.E., and R.N. Schecter, "Minimization of Hazardous-Waste Generation,” in Standard Handbook
of Hazardous Waste Treatment and Disposal, H. M. Freeman, Ed. (McGraw Hill. New York, NY,
1988), pp 5.3-5.27.

ICF Associates, Inc., Guide to Solvent Waste Reduction Alternatives: Final Report (Prepared for
Califomia Deparunent of Health Services, October 1986).

Industrial Wastewater Characterization - Fort Gecrge G. Meade, Maryland, Water Quality Engineering
Study No. 32-24-0267-82 (USAEHA, Aberdeen Proving Ground, MD, 1982).

Infectious Hazardous Waste Handling and Disposal, Technical Guide Number 147 (USAEHA, MD,
1986).

Isooka, Y., Y. Imamura, and Y. Sakamoto, "Recovery and Reuse of Organic Solvent Solutions,"” Meza!
Finishing (June 1984), pp 113-118.

Jacobs Engineering Group, Inc., Waste Audit Study - Commercial Printing Industry (Califomia
Department of Health Services, Sacramento, CA, May 1988).

Joint Logistics Commanders, "Hazardous W :ste Minimization Program,” Memorandum to Deputy
Secretary of Defense (12 December 1. 35).

Kohl, J., P. Moses, and B. Triplett, Managing and Recycling Solvents: North Carolina Practices,
Facilities, and Regulations (North Carolina State University, Raleigh, NC, 1984).

Kraybill, D., T. Mullen, and B.A. Donahue, Hazardous Waste Surveys of Two Army Installations and
an Army Hospisal, Technical Report N-9O/ADA088260 (USACERL, August 1980).

Layman, P.L.."Paints and Coatings: the Global Challenge,” Chemical and Engineering News (September
30, 198), pp 27-68.

Layton, D.W., et al., Demilitarization of Conventional Ordnance: Priorities of Data-Base Assessments
of Environmental Contaminants, UCRL-15902 (USAMRDC, Fort Detrick, MD, 1986).

Ludemann, W.D., et al, Inswallation Assessment of Fort George G. Meade (Including Gaithersburg
Research Factlity), Maryland, Report No. DRXTH-ES-IA-81187 (USATHAMA, Aberdeen Proving
Ground, MD, 1982).

Makwinski, 1., and P.N. Cheremisinoff, "Special Report: Underground Storage Tanks,” Pollution
Engineering, Vol 20 (1988), pp 60-69.

159




SEP-28-1997 13:41 UsA CERL-UL-U 217 373 3430 P.04

Management/Equipment Evaluation Program, Report H82-1B (1st Space Suppont Group, U.S. Air
Force, Peterson Air Force Base, CO, 1983).

Managing Empty Containers, Fact Sheet (Minnesota Technical Assistance Program, University of
Minnesota. Minneapolis, MN, 1988:

Mark, FE. and W. Jeuer, "Propylene Glycol, A New Base Fluid for Automotive Coolants” in Engine
Coolant Testing: Second Symposium, R.E. Beal, Ed., ASTM STP 887 (ASTM, 1986).

Medical Waste Sanctions Act of 1988, Report 100-1102 (House of Representatives, 100th Congress,
October 1988).

Metal Manufacturing and Finishing, Hazardous Waste Fact Sheet (Small Quantity Generators Activity
Group, Minnesota Technical Assistance Program, Minneapolis, MN, 1987).

Military Specificaion MIL-L-46152, Lubricaring Oil, Internal Combustion Engine, Administrarive
Service, Metric (DOD, 1 August 1988).

MIL-A-46153, Anrifreeze. Ethylene Glycol, Inhibited, Heavy Duty, Single Package (DOD. 31 July
1979). .

MIL-A-53009, Addirive, Antifreeze Extender, Liquid Cooling System (Department of Defense [DOD).
6 August 1982).

Minimizanon of Hazardous Waste. Executive Summary and Fact Sheet, EPA/S30/SW-86/033A (USEPA,
Office of Solid Waste, 1986).

Mount, J.B,, et al,, Economic Analysis of Hazardous Waste Minimization Alternatives, Draft Technical
Report (USACERL). ,

Narional Association of Manufacturers, Waste Minimizarion: Manufacturers’ Strategies for Success
(ENSR Consulting and Engineering, 1989).

National Research Council, Prudent Practices for Disposal of Chemicals from Laboratories (!;Iational
Academy Press, Washington, DC, 1983).

Nester, F.W., and LL. Smith, Propellant Reuse Technology Assessmemt, AMXTH-TE-CR-86076
(USATHAMA, Aberdeen Proving Ground, MD, 1986).

Office of the Assistant Chief of Engineers, "Hazardous Waste Disposal Funding," DAEN-ZCP-B
Memorandum (Deparment of the Amy, 28 October 1988).

Prowcol Health Care Facility Waste Management Survey.f (USAEHA, Aberdeen Proving Ground, MD,
1987).

Prolonging Machine Coolant Life, Fact Sheet (Minnesota Technical Assistance Program, Minneapolis,
MN, 1988).

Public Law 94-480, Resource Conservation and Recovery Act (1976).
Public Law 98-616, Hazardous and Solid Waste Amendments (1984).

160

| .




Public Law 99-499, Title [Il, Superfund Amendmen:; and Reauthorization Act (1986).
Reay, W.H., "Solvent Recovery in the Paint Industry,” Paint & Resins (March/April 1982), pp 41-44.

Resch, M.E., "Hazardnus Waste Minimization Audits Using a Two-ticred Approach,” Environmental
Progress, Vol 7 (1988), pp 162-166.

Resta, J.J., "National Security Agency Industrial Discharges to Fort George G. Meade, MD, Advanced
Waste Treatnent Plant,” Mcmorandum for Record (USAEHA, Aberdeen Proving Ground, MD,
1982).

Salvesan, R.H.. Associates, Used Oil and Solvent Recycling Guide, Final Report (Naval Energy and
Environmental Suppornt Activity, Port Hueneme, CA, June 198S).

SCS Engineers Inc.. Waste Audit Study - Automotive Paint Shops (Califomia Department of Health
Services, Sacramento, CA, January 1987).

Standard Handbook of Hazardous Waste Treatment and Disposal. HM. Freeman, Ed. (McGraw Hill,
New York, NY, 1989).

Technical Manual (TM) 9-1300-214, Military Explosives (HQDA, 20 September 1984).

Toy, WM., Waste Audit Study - Automotive Repairs (California Department of Health Services,
Sacramento, CA, 1987).

Union Carbide Corporation, Ecological Aspects of UCAR Deicing Fluids and Ethylene Glycol (Hazardous
Materials Technical Center, Rockville, MD, 1984).

Vehicle Maintenance/Equipment Repair, Hazardous Waste Fact Sheet (Small Quantity Generators
Activity Group, Minnesota Technical Assistance Program, 1986).

Ventura County Environmental Health, Hazardous Waste Reduction Guidelines for Environmental
Health Programs (Califomia Department of Health Services, Sacramento, CA, 1987).

Woodhouse, C., Waste Ink Reclamation Project (California Depantment of Health Services, Toxic
Substances Control Division, August 1984).

Winslow, H., Hazardous Waste SQG Workbook (Intereg Group, Inc.. Chicago, IL. 1986).

UNCITED REFERENCES

6th Annual Hazardous Materials Management Conference International (Tower Confcrence Management
Company, 1988).

Beller, J.M., ct al., Biodegradable Solvent Substitution - A Quick Look Report (U.S. Air Force Logistics
Command, Tyndall Air Force Base, FL. 1988).

161

:
£
¢
.-. 3—»’

A v ek e

an
B

,';':.7.,;;{{?:;!?\‘55);1? s




SEP-88-1997 13:41 USA CERL-UL-L 217 373 3438 P.BS

Donahue, B.A., et al.,, Used Solvent Testing and Reclamation, Volume II: Vapor Degreasing and
Precision Cleaning Solvents, Technical Repon N-89/03/ADA204732, Vol II (USACERL,
December 1988).

Dumey. L.J.. Ed., Electroplating Engineering Handbook, Fourth Edition (Van Nostrand Reinhold
Company, 1984).

EPA Guide to Infectious Waste Management, USEPA/S30-SW-86-014 (USEPA, Office of Solid Waste,
Washington, DC, 1986).

Formna, R.C., and D.J. Lennett, Hazardous Waste Regulation - The New Era (McGraw Hill. New
York, NY, 1987).

Hazardous Waste Minimization: Corporate Strategies and Federal/State Initiatives (Government
Institutes, Inc., Rockville, MD, 1988).

Higgins, T.E., Hazardous Waste Minimization Handbook (Lewis Publishers, Inc., Chelsea, MI, 1989).

Jacobs Engineering Group, Hazardous Waste Minimization Potential Workbook (Prepared for the
California Deparmment of Health Services, Sacramento, CA, 1987), 65 pp.

Jones, E.B., W. Banning, and R.C. Herndon, “"Waste Exchanges and Waste Minimization and
Reclamation Effonts,” in Waste Minimization Manua! (Government Institutes, Inc., Rockville, MD,
1987), pp 78-8S.

Oil Waste Management Alternatives Symposia (Califomia Department of Health Services; USEPA,
1988).

Solvent Minimization and Substitution Guidelines, DAEN-ZCF-U Technical Note 86-2 (Department of
the Army, Washington, DC, 1986), 18 pp.

162




APPENDIX A:

FORT MEADE HAZMIN PLAN

1. PURPOSE The purpose of the Fort Meade Installation Hazardous Waste Minimization
(HAZMIN) plan is to provide a specific plan of action to reduce the gquantities
and toxicities of hazardous wastes (HW) generated within the installation

boundaries.

2. SCOPE The scope of the plan extends to al! the HW regulaied under the Resource
Conservation and Recovery Act (RCRA), the Hazardous and Solid Wastes
Ammendments (HSWA), and Subtitle 13 (Disposal of Controlled Hazardous

Substances) of the Code of Maryland (COMAR) Regulations.

3.  BACKGROUND

4. GOALS

4.1 Depanment of Army (DA) HAZMIN Goals

p Operai Condit

Cleaning/degreasing

Transportation vehicle maintainance

Fueling operations
Battery shop operations
Painting

Sand blasting
Metalworking

Graphic Ars

Electrical maintenance

Waste treatment sludges
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Percent HW reduction for any calender ycar (CY) =

(Baseline Year HW Generation - CY HW Generation) * 100
Baseline Year HW Generation

4.2 Fornt Meade HAZMIN Goals
Same as DA HAZMIN goals.

S.  PROGRAM MANAGEMENT

5.1 Fort Meade will manage the HAZMIN program according to AR 200-1 and AR 420-47. The
installation’s Hazardous Waste Management Board (HWMB) shall review and adopt this plan,
and establish other policies and procedures for implementation. The HWMB is 10 be chaired
by the Garrison Commander and consists of the following members:

Commander

Civilian Executive Assistant

Director of Logistics

Director of Engineering and Housing

Chief, Energy and Environmental Affairs Office

Chief, Defense Reutilization and Marketing Office
Safety Officer

Industrial Hygienist

Environmental Coordinators (tenant activities)
Environmental Coordinators (troop units, and generators)

5.2 The following activities are generators of hazardous waste, used oil, and miscellaneous toxic
wastes at Fort Meade:

Motor Pools/Vehicle Maintenance Facilities
Aviation Maintenance Facilities

Industrial Maintenance, Small Ams Shops, etc.
Paint Shops

Hospitals, Clinics, and Laboratories
Photography and Printing Operations

6. TRAINING
6.1 Personnel Training

A training program will be developed by the Chief, EECO for personnel involved in handling
of hazardous material and management of hazardous wastes 10 ensure compliance with 40 CFR
264.16.

62 Training Content, Schedules, and Techniques

Personnel from HW generating activities must be given supervised on-the-job training and formal
164
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training courses. The formal courses must be designed similar to the program offered by the U.S.
Amy Environmental Hygiene Agency. Refresher courses must be taught by the Environmental
Personnet from the DEH Encrgy and Environmental Otfice.

The objective of a formal (or refresher) course must be 1o provide cach student with the
following abilities 10:**

1. Recognize, identify, and classify hazardous materials,

2. Take actions necessary to prevent hazardous chemical incidents, protect personnc! health,
and prevent damage to the environment,

3.  Properly package, label, store, handle, and transport hazardous materials and hazardous
waste,

4. Take immediate action in response to hazardous materials spills or other emergencics. and

5.  Properly manage the resources undcr his/her control to prevent violation of applicable laws,
regulations, and policics.

6.3 Implementation of Training Program

The Chief of the Training Division (of Directoratc of Plans, Training, Mobilization, and Security)
will direct a training program dcsigned by the Chicf of the Energy.and Environmental Office
(Directorate of Engineering and Housing). New and/or reassigned personnel will not work in
positions dealing with hazardous materials/wastes unless they have compieted the appropriate
program within 6 months of the date of employment or reassignment. All supervisors will,
annually, review the training status of their personnel.

6.4 Records
6.4.1 The personnel dircctorate (Fort Meade and tenant activities) will maintain records pertaining
to job experience and the training completion requirements. The records must include a
description of the type/nature of initial and continuing training each person receivces.
6.4.2 Fort Meade will maintain records of all current personnel until closure of the tenant activity

or the entire base. Training records of past ecmployees must be kept for at least 3 years
after the date of last employment.

7. HAZMIN ACTIONS
7.1 General Actions
7.1.1 Command Initiatives. For the HAZMIN program to be successful, the Commander and

the chain of command for all the troops and tenants must makc a comminment to all the
goals (section 2) and establish specific goals at the gencrator (or activity) level.

'® Defense Hazardous Materials Handling Course (DHMHC), US. Army Logisucs Management Center (ALMC), Fort Lec.
Yirginia. :
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The Installation Commander will develop an environmental policy Statement emphasizing
pollution minimization and assign direct responsibility to all personnel as protectors of
the environment in their day-to-day work. All personnel will be notified (e.g., in the
installation newspaper) regarding the command committment and goals.

Personnel incentives (Such as awards. commendation, etc.) must be provided to encourage
new HAZMIN ideas and to reward implementation of successful HAZMIN projects.

7.1.2 The installation must solicit cooperation with the host community (Anne Arundel County)
for success of HAZMIN projects.

7.1.3 Participation is required among appropriate personnel from: Directorate of Logistics (DOL)
- responsible for supply/procurement, transportation; Directorate of Engineering and Housing
(DEH) - responsible for interim and long term storage, compliance with federal/state
environmental laws, and pollution control guidance; and Defense Reutlization and
Marketing Office (DRMO) - responsible for proper disposal; in implementation,
programming, and budgeting HAZMIN programs.

7.1.4 A hazardous material (HM) and hazardous waste (HW) mracking (manifest) program will
be implemented at Fort Meade (including all the tenants). Tracking HM from the supply
warehouse 10 generators and HW from the generators 10 final storage before disposal, will
provide a mass balance and improve minimization opportunities.

7.1.5 HAZMIN programs will be incorporated into the agenda of Environmental (and Hazardous
Waste) Management Board Meetings. Proper coverage must be provided in the installation
newspaper 1o ensure wide acceptance among personnel

7.1.6 Chief, EECO, Installation Safety Officer, and Industrial Hygienist will combine resources
to develop a training program for personnel in hazardous mawerials/waste handling and
emergency response (according to Section 6) which is required by law.

7.1.7 Chief, EECO, will develop a waste analysis program to characterize and define all (air,
water, liquid, and solid) waste streams from all generators to ensure compliance with
Federal and State laws.

7.1.8 DRMO and the Chief, EECO, will examine the use of waste exchange programs as a
proper recycle methodology for some of the hazardous wastes.

7.1.9 The environmental engineer will conduct monthly inspections, minimization audits, and
periodic training classes in recognition/handling/storage of hazardous materials and wastes.

7.2 Generator Actions

7.2.1 All generators must program for disposal of hazardous wastes following the decentralization
of funding beginning in Fiscal 1990.

72.2 All generators will appoint environmental (hazardous waste) coordinators who would be
responsible for minimizing generation (of air emissions, water pollution, and solid wastes),
proper interim storage, and tum-in of hazardous wastes.

7.2.3 All environmental coordinators will maintain proper records (logbooks) of materials
procured and wastes generated.
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All generators will include HAZMIN requirements in their standard operating procedures
(SOPs).

7.3+ Cumment HAZMIN Projects

73.1

7.3.2

i ing. Used oil is collected from all the generators and bumned in a DEH
Boiler Plant (Building 268). About 35,000 gallons per year of used oil is bumed in the
boiler.

Proper segregation of waste oil is required at all the generators. Chlorine detection kirs
(e.g.. CLOR-D-TECT™1000 and CLOR-D-TECT™Q4000)'* must be used to detect the
level of chlorinated solvent contamination of oil at the generators before the oil is trans-
ported to the boiler for buming. If oil samples are found to contain chioride, a compiete
laboratory analysis is required to determine the flash point and the total halogens and
heavy metals (As, Cd, Cr, Pb) content. If the halogen content is less than 1000 ppm and
the heavy metals are within specifications, the oil can be blended and bumed.

Additional operation and maintenance costs for segregation and testing is expected to be
$9.100 per year.

Spent Lead-Acid Batteries. Lead-acid baueries (sealed and unsealed) are accumulated at
the generators (e.g., motor pools) on pallets. These bateries, bound securely to the pallets,
are tumed in to DRMO for reclamation. Since the batteries are being reclaimed. they do
not require the reporting and manifesting paperwork nec:ssary for other hazardous wastes.

7.4 Future HAZMIN Projects

74.1

74.2

Cleaning Solvent - Recvele Onsite/Offsite - Contract Recveling. A used solvent recycling
program will oe designed to collect and recycle used cleaning solvent (PD 680 -Type il)

used in motor pools, vehicle/aviation maintenance facilities, and all other current and future
locaticis.

From the economics of solvent use, it is determined that closed-loop contract recycling
(e.§.. SAFETY KLEEN™)' is the most economical option for minimizing cleaning solvent
wastes,

Estimated Cost: Investment = $154; Annual O&M - $6,17C

Estimated Payback Period: 1.16 years

‘ i i The paint shop belonging to
lhe Amed Tndu Sea:on (of the Directorate of Logxsucs) wxll purchase & S-gal distillation
still for recycling paint thinner wastes. The still will be shared by other thirner waste

'® CLOR-D-TECT is a trademark of the DEXSIL Corporation (1 Hamden Park Drive, Hamden, CT 06517, (203) 288-3509).
CLOR-D-TECT 1000 is s go-no-go kit for determinmg if used oil is contaminated with chiorinated solvents. CLOR-D-
TECT Q4000 is s quarncitative test for detarmination of chioride (0 10 4000 ppm) in used oul.

' Safety-Klesn, Inc.. is a commercial solvent recycling contractor.
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generators. Permit requirements, if any, will be reviewed by the environmental office

before the installarion and operation of the still.

Estimated Costs: Invesmment - $ 6021; Annval O&M - § 1970

Estimated Payback Period: 5.32 years

8. HAZMIN REPORTS

8.1 A summary of Fort Meade HW generation data is given in Table Al.

8.2 This plan is pan ‘of the Hazardous Waste Minimization Assessment of Fort George G.

Meade.

9. IMPLEMENTATION
Estimated Implementation Date: September 30, 1990.

10. RESPONSIBILITIES

10.1 The duties and responsibilities of persons directly responsible for implementing this plan and
for the success of the HAZMIN program are described in this section. The following personnel
will form the Fort Meade HAZMIN committee, which will oversee the implementation of this

plan and keep it revised and updated in the future.

Job Title

Chief, Environmental &
Energy Conuol Office

Environmental Engineer

Safety Officer

HAZMIN Activity

Overview of the entire program; chair
the committee.

Establish a hazardous materials/waste
training program; establish waste analysis
contract; establish waste inventory and
inspection program; coordinate with
Safety Officer, Fire Chief, DRMO and
all the environmental coordinators.

Establish a chemical inventory program;
flag and control purchase of hazardous

. matenials; coordinate with the environ-

Chief, Defense Reudlization &
Marketing Office

168

mental engineer regarding maintaining
and updating inventory.

Establish proper waste tum-in procedures;
waste contract management, explore
offsite reclamation and waste exchan
options. :




Chief, DEH Operations Division

Chief, DEH Fire Prevenion &
Protection Division

Chief, DOL Transportation Division

Chief, DOL Maintenance Division

Chief, DOL Supply & Services Division

Chief, DPCA Ans & Crafts and Auto
Crafts

Chief, DPCA Training & .Audiovisual
Support Center

Environmental Engineer,
National Security Agency

Industrial Hygienist,
Kimbrough Army Community Hospital

Airfield Commander, Tipton
Amy Airfield

General Foreman, USAR Equipment
Concentration Site

169

Inventory control of materials and ‘wastes;
vehicle/equipment maintenance, painting
and laboratory wastes minimization: pes-
ticides management; PCB transformer
inventory management.

Develop spill contingency plan: coordinate
~ith safety office; inventory flammable/
toxic materials on Fort Meade; SARA
Tide III compliance.

Inventory control of materials and wastes;
vehicle maintenance wastes minimization.

Inventory control of materials and wastes:
painting, parkerizing, machining, and
nuclear weapons cleaning wastes
minimization.

Flag and control procurement of hazard-
ous materials: coordinate with Safety and
EECO: establish chemical use inventory
and demand history by each generator.

Inventory control of materials and wastes:
vehicle maintenance wastes minimization.

Inventory control of materials and wastes:
photographic and printing wastes minimi-
2ation.

Inventory hazardous materials/wastes:
quantify and minimize process specific
wastes. Coordinate with DEH Environ-
mental Office.

Establish inventory of hizardous mate-
rials/wastes: estzblish waste generator
monitoring program; coondinate minimiza-
tion and proper disposal practices
(infectious, hazardous, and radioactive
wastes) with environmental office.

Inventory control of materials and wases;
aviation mai Porn

Inventory control of materials and wastes,
vehicle maintenance, small arms repair,

1

L won -

Ly |

%,
i
.

A




SEP-88-1997 13:42 USA CERL-UL-U o 217 373 3430 P.09

Director, USAMC Intelligence Invemory control of materials and wastes;

Material Activity photographic, printed circuit board fabri-
cation, plating, cleaning, and machining
wastes minimization.

Commander, 11th Engineer Company C Inventory control of materials and wastes;
vghicle maintenance wastes minimization.

BMO, 85th Medical Banalion Inventory control of materials and wastes;
vehicle maintenance wastes minimization.

Commander, 99th ASA Co.. Inventory control of materials and wastes;

Commander, 144th Ordnance Detachment Inventory control of materials and wastes;
vehicle maintenance, ordnance wastes
minimizaton

Commander, 209th Military Police Co. Inventory control of materials and wastes;

vehicle maintenance wastes minimization.

Commander, 293rd Military Police Co. Inventory control of materials and wastes;
vehicle maintenance wastes minimization

Commander, 31st Aviation Group ' Inventory control of materials and wastes; |
aviation wastes minimization. ‘

BMO, 902nd Military Intelligence Group Inventory control of materials and wastes; 1
vehicle maintenance wastes minimization.
10.2 Responsibilities of all HAZMIN Committee Members (except Chief, EEO)
10.2.1 Identify and prioritize goals necessary for achieving the goals outlined in this plan.
10.2.2 Provide information on HAZMIN techniques to hazardous waste generators.

102.3 Organize a team to conduct annual HAZMIN assessments (or audits) to determine sources,
types, and quantitics of hazardous materials used and hazardous wastes generated.

10.2.4 Report on the status of the HAZMIN program to the Chief, Energy and Enviri.amental
Office, regularly,

10.2.5 Assist the Chief, Energy and Envimnmenﬁl ‘Office, in preparing an Annuval HAZMIN
status report.
10.3 Responsibilities of the Chief, Energy and Environmental Office
10.3.1 Oversee and provide resources (including technological assistance) to conduct the annual
HAZMIN assessments. Report the state of the HAZMIN program to the commander.

170
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10.3.1 Revise and update this plan annually.

10.3.2 Prepare a HAZMIN status report when requested by HQ FORSCOM or HQ DA.
10.3.3 " Program funds necessary to accomplish HAZMIN goals.

10.3.4 Chair the HAZMIN Commitee.

10.3.5 Conceive, develop, and implement HAZMIN techniques consistent with this plan.

Responsibilities of Environmental Coordinators

104.1 Establish goals for minimizing all forms environmental pollution (air, water, solid, and

hazardous waste).

10.4.2 Obtain training (organiz<d by EECO) on all the applicable environmental laws and train

all subordinate personnel.

10.4.3 Implement "better operating practices” through: inventory control (maintaining logbooks
for materials procured and pollution generated); segregation of wastes: spill and leak

prevention: and scheduling frequent preventive maintenance of equipment.

104.4 Examine and implement the use of substitute nonhazardous.or less hazardous materials

in place of hazardous materials.

104.5 Examine and implement "process changes” such as: process modifications: equipment
modifications; and changes in operation settings, to reduce the quantities of pollution

generated.

104.6 Examine and implemem technologies for recycling, reuse, or treatment of wastes.
Information about technologies and equipment suppliers can be obtained from

environmental engineers at EECO.
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APPENDIX B:
HAZMIN PROTOCOL AND SURVEY FORMS

HAZMIN Protocol

Define current status of waste generation and management practices.
Identify and evaluate new waste minimization alternatives.
Identify support for existing alternatives/activities.

Identify areas/activitics requiring funther research and development.

Review information available at the installation.

Talk to several groups of individuals.

Develop a list of waste streams and rank them.

Develop information on each waste stream.

Identify minimization options for e2ch waste stream.

Evaluate and rate options (preliminary or first screen) for gach waste stream.

Conduct detailed technical and economic feasibility analysis of select minimization options
for high priority waste streams.

1m
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HAZMIN Protocol

I Review information available at the installation.

The information reviewed by the survey team includes:
1. Installation policies/programs on waste minimization, if any.

2. Hazardous waste manifests, annual (and biennial) 'mpons. and other RCRA informasion

since 1985.
3. Siate and local regtilations that are more stringent than federal reguladons.
4. Environmental audit/review reports.
S. Emission inventories.

6. Permit and/or permit applications, and any regulatory violations.

7. Contracts with waste management fimis.

8. Waste assays and/or tests.

9. Materials purchase order:, purchase records.

10. Maps, organizational charts, list of activities associated with different buildings.
11. Production/maintenance schedules.

12. Operator data logs, batch sheets.

13. Operation manuals, process descriptions, standard operating procedures (SOPs).
14. Process flow diagrams (PFDs) and facilities layout.
15. Heat and material balances for production processes and pollution control systems.
16. Safety procedures for handling hazardous materials.
Products:
1. List of information sources.
Waste stream list.
Survey agenda or checklist detailing what is to be accomplished.
List of questions that need to be resolved.

“woA W

List of information that needs to be gathered.

178
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HAZMIN Protocol

Talk veral individuals.

Identify appropriate individuals to interview among:

1.

Environmental personnel

- who compile USEPA/State reports

- who compile DRMO reports

Was:e generators

- supervisors

- shop foremen and production employees

Hazardous waste managers
- operators of on-site treatment, storage, and- disposal (TSD) facilites
- transporters of waste from generation points o TSD facilities

Individuals esponsible for purchasing/acquisition of hazardous materials (for possible
substitution altermnatives, costs of purchase, etc.)

Individuals with broad HAZMIN responsibilities
- finance and accounting

- construction/renovation of facilities

- higher levels of management

- legal advisors
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HAZMIN Protocol

M. Develop a list of waste streams and rank them.

Develop a waste generation inventory based on reports, permits. and observation. Inventory
must be representative of "normal” operations.

Ranking criteria;

1. Composition
Quantity (volume or mass generated per year and unit of production)
Degree of hazard (toxicity, flammability, corrosivity, etc.)
Method and cost of disposal
Potential for minimization and recycling
Compliance status (in or out)
Potential liability (past spills or accidents; proximity to water)
Degree of acceptability of changes at the installation

o ® N o W A WD

Installation personnel preference for options

Products:
1. Waste description with rationale for selection

2. Description of facilities, processes, and waste streams
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HAZMIN Protucol

IV.  Develop infonmation ¢n e3ch waste Siream.

The following information must be developed on each waste stream based on observation and

available repors:

L.

“ s wN

Waste characterization

- chemical/physical analysis

- reason for hazardous nature

Waste source

Baseline generation

Present method of TSD and associated costs

Past/present minimization efforts and associated costs

Some points to be reviewed in the above determination are:

*

actual point of Zeneration

details about subsequent handling/mixing

"hazardous” versus nonhazardous

physical and chemical characteristics

quantities by waste treatability category

potential variations in the rate of production, maintenance, etc.

potential for contamination or upset

true costs for manzgement, onsite and offsite including tax, fringe, and overhead for labor

cost of space; vehicle insurance, maintenance, fuel, etc.
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HAZMIN Protoco)
V. Idemtify minimization options for each waste Stream,
Follow USEPA guidelines on waste minimizarion, The categories arranged in a heirarchical order
are:
1. Source reduction
a. product/material substitution
b. source control
i.  input material changes (e.g., dilution, purification)
il technology changes (e.g., process changes, layout changes, etc.)
ili. procedural/institutional changes
2. Recyclefreuse
a. onsite
b. offsite
Waste separation and concentration
Waste exchange
Energy/material recovery
Waste incineration/rearment

Treatmens

I T - N T N

Ultimate disposal
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HAZMIN Protocol

VI v i limin n) for W

Some considerations for a preliminary evaluation and rating of minimization options for each
waste stream are:

1. Waste reduction effectiveness (i.e.. reduction of waste quantity and/or toxicity)
2. Extent of current use in the facility

Industrial precedent

Technical soundness

Cost (preliminary capital and operating cost evaluation)

Effect on product quality

Effect on operations

Implementation period

Resources availability and requirement
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VIL

HAZMIN Protocol

priority waste streams.

The following aspects must be considered in the final detailed analysis:

1.
2.
3.

Techrical soundness and commercial availability
Evaluation of detailed life cycle costs of all the options for each waste stream

Detailed comparisoh of costs of the current practices with alternative options to obtain
savings 0 investment ratios and discounted payback periods

Implementation period
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HAZMIN Survey Forms

Installation . Date

POC

Phone

Generator (Unit Name) Building DODAAC(. UIC

Waste Stream Generation Rate Material In Usage Rate
(indicate units: gal/yr (indicate units: gallyr
Ib/yr, pints/mo, ei.) Ibfyr. pints/mo, etc.)

Spent cleaning solvent
Carburetor cleanes
Waste oil

Antifreeze solution
Lead-acid batteries
Banery acid

Aqueous detergent or caustic wastss
(engine/radiator washing)

Detergent soluticn from floor wash
Qily dirt with heavy metals

Spent sorbent
(Dry-Sweep)

Contaminated fuel (mogas/diessi)

Dirty rags

Solvent tank-bottom sludges
Contaminated watsr

Other fluids (transmission, brake, etc.)

Mixed wastes

Hazardous faulty parts (e.g.. brake peds)
Miscellaneous (specify)

Cleaning solvent
Carburetor cleaner
Engine oil

Antifreeze .
Lead-acid bauerics
Battery acid

Caustic/detergent

Detergent floor wash

Sorbent

Fuel: diesel
mogas

Rags

Other fluids (transmission, brake, etc.)

Miscellaneous (specify)
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Installation Date POC
Phone
WASTE STREAM/MATERIALS USAGE: Aviation Maintenance Facilities
Generator (Unit Name) - Building DODAAC UIC
Waste Stream Generation Rate Material Input Usage Rate
(indicate units: gal/yr (indicate units: galiyr
Iblyr, pints/mo, etc.) Ibjyr, pints/mo, eic.)
Spent clesning solvent Cleaning solvent
MEK dcgreaser & cleaner Methy! ethyl ketone
Calibrating fluid (specify) Calibrating fluid (specify)
Paint stripper (specify) Paint stripper (specify)
Paint thinner (specify) Paint thinner (specify)
Filters (paint booth) Pilters (paint booth)
Used paint cans
Wasie engine oil Engine oil
Deicer solution Deicer
Nickel-cadmium bateries Nickel-cadmium batteries
NICAD batery electolyte Banery electrolyte (poussium hydroxide)
Aqueous detergent or caustic wastes Cavstic/detergent
(engine washing) (cngine washing)
Detergemt solution from floor wash Detergent floor wash
Oily dirt with heavy metals
Spent sorbent Sorbent
(Dry-Sweep)
Consaminated fuel (Avgas) Fuel (Avgas)
Dirty rags Rags
Solvent unk-bonom sludges
Conaminated water
Miscellaneous (specify) Miscellaneous (specify)
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Installation Date

POC

Phone

 WASTE STREAMMATERIALS USAGE; Indusirial Maintenance, Small Arms Shoos

Generator (Unit Name) Building DODAAC UIC
Waste Stream Generation Rate Material Input Usage Rate
(indicate wuts: gal/yr (ndicate wnts: gallyr
_ Ib/yr, pins/mo, ec.} Ib#yr, pings/mo. eic.)
Degreasing solvent (wrichloroethylens) - Trichloroethylene

Degreasing soivent (1.1,)-trichloroethans)
Degreasing solvent (others)

Paint thinners (specify)

Surface cleaners (specify)

Paint wastes

Wasts oil

Hydranlic/cuning fluids

Corrosive chemicals (caustic sods)
<orrosive chemicals (phospharic acid)
Corrosive chemicals (chromic acid)
Corrosive chemicals (phosphats solution)
Corrosive chemicals (others, specify)
Tank bottoms (specify)

Painysand blasting wastes

Stesm cleaning compound (alkali wastes)
Radioactive wastes

Baneries (lead-acid, NICAD)

Battary electrolyte (specify)
Miscellansous (specify)

1.1.1-trichloroethane
Degreasing solvent (others, specify)

Paint thinners (specify)
Surface cleaners (specify)

Lubricating oil

Hydraulic & cuming fluids

Caustic soda

Phosphoric acid

Chromic acid

Pheenhate

Corrosive chamicals (others. specify)

Alkali
Radioactive sources

Batzries: Lead-acid
Nicksl-cadmium

Battery electrolyte (specify)
Miscellaneous (specify)
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Installation Date POC
Phone

WASTE STREAM/MATERIALS USAGE: Paint Shops

Generator (Unit Name) Building DODAAC UIC

Waste Stream .Generation Rate Material Input Usage Rate
(indicate umits: galyr (indicate units: galyr
Io/yr, pints/mo, erz.) Ib/yr, pints/me. etc.)

Old/used peint cxns

Old/used paint

Paint thinners (specify) Paint thinners (specify)

Paing strippers (specify) Paint strippers (specify)

Caustic wastes Caustic soda

Detergent solution from floor wash Detergent floor wash

Gily dint with heavy meuls

Spent sorbent Sorbent

(Ory-Sweep)

Dirty rags Rags

Solvent mnk-bouom sludges

Contaminated water

Filters from paint booths Filurs (paint booths)

Shudges from water-wall booths N

Miscellanecus (specify) Miscelanesous (specify)
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Installation Date POC
Phone
w M/M A AGE: ital lini nd ratori
Generator (Unit Name) Building, DODAAC UIC
Wiaste Stream Genergtion Rate Material In Usage Rate
(indicate units: gal/yr (indicate unuts: gallyr
b/yr, pints/mo, eic.) Ib/yr, pints/mo, eic.)

Pathological wastes (specify)

Medical infectious wastes (specify)

Pharmaceudical wastas (specify)

Chemical wastes (specily)

Radioactive wastas (specify)

Photographic wastes (specify)

Miscellsnsous (specify)

189

Laboratary chemicals (xylens)
Laboratory chemicals (mercury)
Laborstory chemicals (others, specify)

Photographic chemicals (specify)

Miscsllansous (specify)

-
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Installation Date POC

Phone

WASTE STREAM/MATERIALS USAGE: Photograph Printing, Arts/Crafts Shops
w

Generator (Unit Name)

Building DODAAC UIC

Waste Stream

Solvents (specify)

Inks (specify)

. Generation Rate

(indicate units: galyr
v/yr, pints/mo. exc.)

Photographic chemical wastes (specify)

Printing chemical wastes (specify)

Bath dumps

Paint wastes

PainUsand blasting wastes

Other dry wastes

Miscellaneous (specify)

190

Material Input Usage Rate
(indicaie units: galiyr
Iblyr, pints/mo. ewc,)

Solvems (spesify)

Inks (specify)

Photographic chemicals (specify)

Printing chemicals (specify)

Miscellaneous (specify)




Installation Date POC
Phone
WA AM/MATERIA AGE; Heating and ling Plant
Generator (Unit Name) Building DODAAC ulC
Waste Stream Generation Rate Material Input Usage Rate
(indicate unuts: galiyr (ndicate uruts: galiyr
Ib/yr. pinis/mo. etc.) Ibdyr, pints/mo, etc.)
Waste oil
Contaminawed fuel ail Fuel oil
Nanral gas

Combustibie chemicals (cycichexylamine)
Combustible chemicals (other, specily)

Corrosive chemicals (caustic soda/potash)
Corrosive chamicals (other, specify)

Boiler diowdown

Tonic emissiors

Miscellaneous (specify)
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Combustibie chemicals (cyciohexylamine)
Combustible chemicals (others. specify)

Corrosive chemicals (caustic soda/potash)
Corrosive chemicals (other, specify)

Miscsilsnsous (specify)
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Installation Date POC
Phone

WASTE STREAM/MATERIALS USAGE: Laundry and Drveleaning Facilities

Generator (Unit Name) Building_____DODAAC UIC
Waste Stream -Generation Rate Material Input Usage Rate
(indicatc units: galiyr (indicase units: galiyr
Ibiyr, pints/mo, etc.) Ib/yr, pints/mo, ew.)
Conrosive chemicals (caustic soda) Corrosive chamicals (caustic soda)
Corrosive chemicals (others, specify) Corrosive chemicals (others, specify)
Drycleaning compound (perchloroethylene) Pearchioroethylene
Drycleaning compound (others, specify) Dryclesning compound (others, specify)
Equipment filters Filters
Contaminated water
Other dry wastes (specify)
Miscellanecus (specify) Miscellanecus (specify) |
j
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m. .

Instatlation_ Date POC
Phone
w EAM/MATERIA AGE;: Miscellan nerator:
Generator (Urit Name) Building DODAAC UIC
Wast Generation Rate Material Input Usage Rate
(indicate units: gal/yr (indicate uruts: galyr
Ib/yr, pints/mo, etc.) Ibyr, pints/mo, eic.)

Wet chemical wastes (specify)

Dry chemical wasws (specify)

Off-sheif life chemicals

Used chemicals (pesticides, ec.)
Banteries (specifv)

Bazary electrolyts (specify)
Contaminatad soil

Decontaminating agents (STB, DS2, exc.)

Hazardous empty contsiners (drums etc.)
Contaminated equipment (PCB transformers eic.)

Contaminated watet

Sludge from water tresemant
Laschats into groundwesse
Infectitious wastss
Ordnance

Fire-fighting foem
Misceilansous (specify)
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Wet Chemicals (specify)

Dry Chemicals (specify)

Baneries (specify)

Banary electrolyws (specify)

Water treated

Fire fighting foam
Miscellaneov-. (specify)
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APPENDIX C:

FORT MEADE - LIST OF TENANTS

> w N

N

11.
12,
13.

14.

15.

16.
17.
18.
19.
20.
21.

h‘———‘

Named Tenants

Ammned Forces Courier Service; Building 144 (JM4401; W8033K)
Amy Frequency Coordinator; Building 1978

CAP Liaison Office (USAF); Building 2034

Central Clearance Facility; Building 4552A, 4571, 8611

CID, HQ, 1st Region, USACIDC; Building 2835, 2812

Corps of Engineers - Bay Area Office; Building T2844

Corps of Engincers - NSA Area Office; ﬁuilding 8902

Defense Investigative Service; Building 4406

Defense Reutilization & Marketing Office (DRMO); Building T6297 (SX1213)
Dental Activity; Building 2455

EPES Dental Clinic; Building 8472

DC #3 KAH; Building 2480

Field Support Activity: Entomology Sciency Division, Environmental Health Division; Building
4411 (W23SH1)

District of Columbia National Guard, Building 2825

Equipment Concentration Site, USAR (ECS); Building 2120A, B, C - Maintenance Branch,
Support Branch, Supply Branch, E & C Shop, Small Arms Shop (W23HAP)

Field Band USA; Building 4700 (W23AS7)

FORSCOM Manpower Standards Activity; Building T383 (W807YO0)

Fort Meade Commissary Office; Building 2786 (W23VKYV)

Command Aviation Company (COMP); Building P80

HQ, Eastemn Sector, Military Entrance Processing Command; Building 2845, 2837
HQ. CONUS MI GP; Building 9805, 9802 (W23A7P)
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41,

42,

43,

4S.

Intelligence Mat Act. USA Material Command (IMA); Building 4544, 2501: Electronics. Special
Fabrication, Maintenance Branch, Supply & Services Branch (W23BFK)

Marine Support Battalion, Co A; Building 9804, 9803 (M54032)

Medical Laboratory, Dept of Pathology: Building 2490 (W23A7S)

Military Intelligence Detachment (CI) (SPT); Building 2842

National Security Agency (HNS004; H98230. H98236; H98237: H98241
Naval Security Group Activity (NSGA); Building 9803, 9804, 9805 (N62936)
Northeast Commissary Region (USATSA): Building 563, 2813, 2814
Northeast Region Recruiting Command; Building 582, 603, 60S. 618
Personnel Support Detachment; Building 9805

Program Manager - Amy Combat Identification Systems; Building 2424
Readiness Group Meade: Building 4553C

SATCOM Swdon (USAISC); Building 9801

Training Concepts Development Group; Building 6226

U.S. Amy Claims Service (office of JAG): Building 4411 (W23NXN)

U.S. Amy Pictorial Detachment; Building 606

U.S. Amy Information Systems Command Fort Meade: Building 1978, 4554 (W23A7D)
Administrative Services Division; Building 4215A

U.S. Amy Institute of Dental Research (USAIDR); Building 2832, 2801, 2804, 2805. 2810,
2811

U.S. Amny Regional Support Activity; Building 2018
U.S. Amy Recruiting Battalion Baltimore; Building 3179 (W23BDC)
U.S. Amny TMDE Support Operation (AMC)«(TSO); Building 2220 (W80RD3)

Numbered Tenants

Sth Infantry Platoon Pathfinder Airbome: Building 926, 939 (W23BCB)
Sth Weather Sq Detachment 2, OL-A; Building P81
10th Combat Support Hospital; Building 6507 (W23ASW)
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46.
47.
48.
49,
50.
S1l.
52.
53.
54.
SS.

36.
57.
S8.
59.

61.
62.
63.

bA

67.
68.
69.
70.
71.

10th Mobile Armmy Surgical Hospital; Building 8543

11th Engineer Bamalion, Company D; Building 8610, Building 8492: Motor Pool (W23AST)
11th Special Forces Group (Airbome): Building 938, 939 (W23R6E; W23R6G)

11th Signal Company: Building 922 (W23R6D)

31st Aviation Group HHD; ASF 85 (W81D33)

31st Combat Aviation Group (W81EDE; W81EUY)

60th Aviation Battalion: ASF 85 (W81D31; W81EDC; WBIEUW)

75th Medical Detachment Dispensary (W23KE2)

82nd Chemical Detachment; Building 8605 W23A6Q)

85th Medical Battalion; Building 8542, 8543, 8545, Building 72: Motor Pool. Building T60F:
Grounds Maintenance (W23BBYV) ’

97th Army Reserve Command; Building 1251 (W8QTSM)

Avn Spt Facility (ASF 85); B\Quding 8S (W81D31; W81D33)

99th Army Security Agency Co. (C&P); Building 934, Building 2125: Motor Pool (W23A08)
138th Medical Detachment Anesthesiology; Building 2040 (W23KLA4)

144th Ordnance Detachment; Building 6359 (W23A52)

173vd FIN SEC DISB; Building 2240 (W23A6G)

209th Military Police Company; Building 8479, Building 8487: Motor Pool (W23A6W)
212th Medical Detachment General Dispensary; Building 2240 (W23KFE)

249th Medical Detachment; Building 8541 (W23A6E)

250th Medical Detachment Orthopedic; By _{ding 2240 (W23AGE)

252th Medical Detachment Thoracic; Building 2240 (W23KLY)

293d Military Police Company: Building 8478, Bm;l;iing 8486: Motor Pool (W23A6X)
299th Maintenance Detachment; Building T918 (W81C7T)

327th Aviation Company; Building 90 (W8OREB)

3424 Army Security Agency Company; Building 935, 936 (W23A17)

356th Public Information Detachment; Building P1551 (W23RL3)
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73.
74. '
1s.
76.

78.
79.
80.
81.
82.
83.

8s.
86.

362 MI Det (CRF); Building 913 (W80GU6)

40Tth Personnel Services Company; Building 905 (W80GQU)

416th Engineer Command: Building 4551

426 Chemical Detachment; Building 926 (W23XLF)

440th Medical Detachment: Building 8545, 6208 (W23RJC)

451st Military Police Detachment; Building 979 (W23RLS)

519th Military Police Battalion; Building 8476. 8477, 8478, 8479, 8487, 8544 (W23A6P)
549th Ordnance Detachment (EODCC); Building 2231 (W23AS4)

630th Medical Detachment; Building 8541 (RV23A6N)

641st Military Inteiligence Detachment; Building 2240 (W23LE3)

702nd Medical Detachment: Building 8545, Building 71: Motor Pool (W23A6D)

808th Chemical Detachment CBR STF SF, 11th SFG (W80GQC)

818th Maintenance Company; Building T918: Mzint. Shop (WSOPLE; W80YOH; W81C7U)
860th Maintenance Detachment; Building T918 (W81C7W)

902nd Military Intelligency Group, HQS: Building 4553, 4554, 8607, Duilding 4662: Motor
Pool (W23AC2)

941st Maintenance Detachment; Building T918 (» R1C7X)

1006th General Supply Company; Building 579, 4201 (W81C7N)
1100th Resource Managemert Group det 2; Building 9805

1100th Training Evaluation Comm (RTU); Building 569

6940th Electronic Security Wing (ESC); Building 9800, 9801, 9804, 9805, 9827 (FY1336;
FY9166)

6994th Electronic Security S (FX702S; FY1433)
8830th USA OSUT BDE MP; Building 949, 978, 998 (W23RMT)

197




SEP-88-1997 13:4S USA CERL-UL-U 217 373 3438 P.23

APPENDIX D: .
EXAMPLE OF INSTALLATION ENVIRONMENTAL POLICY

MEMORANDUM FOR DISTRIBUTION
SUBJECT: INSTALLATION ENVIRONMENTAL POLICY'

1.Fort George G. Meade is committed 1 continued excellence, leadership, and stewardship in
protection of the environment. Environmental protection is a primary command responsibility, as
well as the responsibility of all tenant activities and every military and civilian employee on the
installation.

2. Our objective as an Ammy installation is to reduce waste and achieve minimal adverse impact on the
air, water, and land through excellence in environmental control

3. All the directorates and commanders of tenant activities will issue the following guidelines in support |
of the above policy: . |

a. Every employee is responsible for environmental protection in the same manner he or '
she is for safety. It is therefore an important measure of employee perfcrmance.

b. Minimizing or eliminating the generation of waste has been and continues to be a prime
consideration in all mission related actvities; and is viewed by the command like safety
and loss prevention.

c. Reuse and recycling of materials has been and will continue w be given first i
consideration prior to classification and disposal of waste.

4. This environmental policy is consistent with the Department of Army Hazardous Waste Minimization
(HAZMIN) Policy'® (see enclosure). and must be adopted and implemented throughout the
installation.

Encl Garrison Commander

DISTRIBUTION

' The EPA Manual for Waste Minimization Opportunity Assespnents (U.S. Environmental Protection Agency. Hazardous
Waste Engineering Re¢ssrch Laboratory, Cincinnad, OH. 1988).

“ Hazardous Waste Minimirarion (HAZMIN) Policy, Draft Policy (Department of the Army. Office of Chief of Enginecrs,
Washington, D.C., 28 September 1988).
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AEHA

BOD
Bu

CARC

DEH
DERA
DESR

ABBREVIATIONS AND ACRONYMS

" U.S. Army Environmental Hygiene Agency

Air Force Base

Aqueous Film Forming Foam

Aviation Maintenance Facilities

Amy Oil Analysis Program

Ammy Regulation

American Society of Testing and Materials
Biological oxygen demand

British thermal unit

Cixmical agent resistant coating

Code of Federal Regulations

Directorate of Engineering and Housing
Defense Environmental Restoration Account
Defense Environmental Status Report

De’ense Logistics Agency

Dissolved oxygen

Deparunent of Defense

Department of Defense Address Activity Code
State of California, Department of Health Services
Directorate of Logistics

Department of Transportation

Directorate of Personnnel and Community Activities
Discounted Payback Period

Defense Reutilization and Marketing Office
Defense Revtilization and Marketing Service
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EECO Energy and Environmental Control Office
EOD 144th Ordnance Detachment
FLOCS Fast Lube Oil Change System

. e —————— e .

FORSCOM  U.S. Amny Forces Command

FUSA First U.S. Amny |
FY Fiscal Year
GSA General Services Administraton

HAZMIN Hazardous Waste Minimization

HCL Hospitals, Clinics, and Laboratories }
HMTC Hazardous Materials Technical Center

HQDA Headquarters, Depantment of the Army ' ‘
HSWA Hazardous and Solid ‘Waste Ammendments |
HW Hazardous Waste f
IMA Imelligence Materiel Activity

IMSS Industrial Maxmcnancc and Small Arms Shops

INSCOM U.S. Amy Intelligence and Security Command

ILC Joint Logistics Commanders .
KACH Kimbrough Army Community Hospital E
MC Methylene Chloride {
MEK Methy] ethyl ketone |
MPRSA Marine Protection, Research, and Sanctuaries Act

MPVM Motor Pools and Vehicle Maintenance Facilities '
MSDS Material Safety Data Sheet -

MWSA Medical Waste Sanctions Act of 1988

NICAD Nickel cadmium

NIPER National Institute for Petroleum and Energy Research ‘
NPDES National Pollution Discharge Elimination System
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A g B SR o NAR i

NSA

o&M
OE/OD
PC
PCB
PCP
PECI
PERC
PMB
POL

PPAS

RCRA
SARA

SIR

SQG

SS

TASC
TCE

TDS

™

TSCA
TSDF
USACERL
USAIDR
USATHAMA

Net Present Value

National Secunty Agency

Operation and Maintenance

Open Buming/Opcn Detonation
Perchlorocthane

Polychlorinated Biphenyl
Pentachlorophenol

Productivity Enhancing Capital Investment
Pe-rt'hloro.e-xhylene

Plaﬁc media blasting

Petroleum, Qils. and Lubricants
Photography, Printing, and Ans/Crafts Shop
Paint Chops

Resource Conservation and Recovery Act
Superfund Amendments and Reauthorization Act
Savings to Investment Ratio

Small Quantity Generator

Suspended solids

Training and Audiovisual Support Center
Trichloroethylene

Total dissolvid solids

Technical Manual

Toxic Substances Control Act

Treatment, Storage, and Disposal Facility

U.S. Amy Construction Engineering Research Laboratory

U.S. Amny Institute of Dental Research

U.S. Amy Toxic and Hazardous Materials Agency ~~
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JSE Used Solvent Elimination
USEPA U.S. Environmental Protection Agency
UST Underground Storage Tank

WRAMC Walter Reed Army Medical Center

WWTP Waste Water Treatment Plant
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DISTRIBUTION

Chief of Engineers
ATTN: CEHEC-IM-LP (2)
ATTN: CEHEC-IM-LH (2)
ATTN: CERD-L

HQ FORSCOM (6)
ATTN: FCEN/CDE/E

Fort Belvoir, VA 22060
ATTN: CECC-R

~ TRADOC

ATTN: DEH

Commander, U.S. Army Environmentai Hygiene Agency
ATTN: HSHB-ME-SH

HQ USATHAMA
Aberdeen Proving Ground, MD

Defense Technical Info. Center 22314
ATTN: DDA (2)
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