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It Is a pleasure to be here today and address this Tenth Annual
Environmental Systems Symposium, This year, my office had the opportunity
to be Tnvolved in the formulation of the program, 1| am, therefore, very
hopeful that you will find this meeting both valuable and interesting,

it seems that hardly a month goes by without some new story in the
newspapers or on TV about a major chemical incident involving a hazardous
or toxic material. A train derails and thousands of people are evacuated
from their homes =-- or a bulk storage tank is discovered to have been
leaking and slowly leaching toxic chemicals into the aquifer -~ or an
abandoned chemical manufacturing site is discovered with stockpiles of
improperly treated toxic chemical wastes -- or contaminants are found in
the food chain -- such as the PBB problem in Michigan, or the PCBs in
tdabho,

We, as a nation, are just now beginning to realize the long term
health and environmental effects of many of the toxic and hazardous chemicals
which resulted from the industrial revolution and proliferated in the name
of economic progress. The communications media is now highly sensitized to
this whole issue, Just last week, the award winning public broadecasting
TV series, '"Nova,'' opered its season with a two-hour special devoted
exclusively to the environmental impact of the widespread use of PCB's
and on the use of defoliants contaminated with dioxin, The Washington Post
recently ran an article detailing tha problems of an abandoned West German
chemical plant. A child ptaying in the area died from exposure to those
chemicals. So much for the importance of this sympos i um,

3y way of overview, | would 1ike to discuss with you today the

Department of Defense's cradle to grave involvement with toxic and hazardous
materials. DoD is a diverse Industrial operation. Many of our thousands
of installations are involved dally with many aspects of hazardous material
management, including:

o Procﬁrement,

o Production,

o  Research and Development,

o Transportation,

o Storage,

o Worksite use, and

o Disposal,

| will discuss each of these briefly with you this morning,

First, let's look at those toxic and hazardous materials which DoD
purchases. For purposes of my discussion, toxic and hazardous materials
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are those defined in Federal Standard Number 313A, The menu s vast and
mind-boggling; from paint removers to pesticides, adhesives to asbestos,
fuels to fluxes, and polishes to propellants. The list goes on and on.

We purchase b#sic raw materials, such as lead and beryllium, as well as
commercial industrial products and reagent grade chemicals for use throughout
the DoD complEx. When you look at the tremendous variety and volume of
various ltems]purchased, you can see that DoD is probably the largest

buyer of hazardous materials in the country, With that distinction, however,

comes a corresponding responsibility,

In addition to those chemicals which we purchase, DoD also manufactures
a variety of chemicals such as propellants and explosives, as well as high
technology chemicals for specialized tactical applications, 'Je need only
look to the rEcent experiences of the private sector in the manufacture
of vinyl chloride to realize the nature of our responsibility <or worker

safety and alth,

Some chepicals are designed and developed for the express purpose of
causing unreasonable risk of injury to health in the military environment,
The premanuficturing notification rules of the Toxic Substances Control
Act will help.prevent the introduction of those chemicals into our soclety,
Dr. Back, later this morning, will discuss the impact of the Toxic Substance

Control Act upon the DoD RED program.

With respect to the transportation issue, Defense owns and operates
over a half 4 million wheeled vehicles, thousands of aircraft, and hundreds
of ships. us, the safe transportation of toxic and hazardous mater{als to
and on, our thousand facilities is of primary concern, We follow the lead
of the Department of Transportation and comply with their regulations, Our

safety recor# to date has been good. To help insure that hazardous [tems ~
are shipped properly, the DoD has established-a hazardous material information -~
system, The|system, which will be described later this morning, proyides ”ﬁqg
the DoD shipéer with pertinent (nformation for safe transport. S
, el
Storage!of those items is an everyday occurrence in DoD, A multitude :
of hazardous|items must be stored compatibly, for example, acids sway from R A
alkalies, oxldizers away from flammables, We must also protect personnel SNl
and the environment In the event of spills and fire. : N
i *
*

{

Too often, we find Instances where toxic and hazardous materfals are »
stored outdoors and, as a consequence, their containers deteriorate, The
fixes are lopg—term because they require military construction funds to .
complete, Progress is slow at times, but we are getting there, For example, Y
the Defense Logistics Agency is completing, at their supply center ia Richmond, N
Virginia, a ousrter of a million dollar repackaging facility for damaged .
hazardous ma#erials. In addition, DLA s budgeting 3,5 million dollars for by
construction| of two hazardous material storage warehouses and several

pesticide facilities, , ':2
A ) Y
Because | am responsible for Defense's safety and occupational health §
program, | am keenly aware of the problems associated with the use of =
chemicals in| the workplace, Regre<tably. many DoD employees who work with Yy
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toxic and hazardous materials are generally unaware of their hazards, Each
DoD manager must obtain the necessary toxicologicai and safety information,
must digest that information, and must pass that nnformatton in a readily
understandable form to each anvolved worker,

Full DoD component implementation of DoD Instruction 6050.5, '"Hazardous
Material Information System," of January, 1978, will ensure that DoD personnel
are apprised of the hazards of materials encountered in DoD workplaces.
| urge DoD managers to ensure that material safety data sheets are obtained
for those hazardous materials used on your installations and disseminated
in accordance with the DoD instruction.

! would like to close by discussing disposal, This is a pervasive proble
which is not unique to DoD., A recent national wildljfe federation survey of
state toxic substances control programs concluded that there is 'Little to
prevent toxic substance disasters such as the Love Canal or the Valley of the
Drums from occurring again almost anywhere in the U,5." | believe, however,
that DoD policies and practices are now quite clear to prevent future improper
disposal actions. * '

It is possible, unfortunately, for future health hazards to surface on
DoD installations as a result of past inmappropriate disposal, For example,
right here at Charieston Naval Base, only a few hundred yards away from where -
| am standing, is a closed, covered landfill which contains unknown quantities
of various industrial wastes. An inventory of buried waste is not always
feasible, but environmental monitoring to determine chemical mvgrat:on is
possible and necessary,

Tomorrow, Colonel Jones, Commander of the Army Toxic and Hazardous
Materials Agency will describea his agency's initiatives to characterize and
evaluate such abandoned cump cites,
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Chemical waste and disposa!problems arise on DoD installations due to:

o O0Obsolescence from age or function,

.
o Container deterioration,’ ﬁﬁ‘
A .
. ‘ §¢\
o By-products from manufacturing processes, o
‘ ‘ IRy
. e
o Contamination, and .
o Oversupply o
o
Thus, good management practices, for example, rotating stocks, recycling, N
improved ordering, and good storage, can elimi~ate much chemical waste., When .
P

disposal is necessary, all disposal options must be carefully evaluated and
safety ard envnronmental |mpacts assessed. g

The Defense Logistics Agency just tompleted the disposal of 70G tons of
various contaminated pesticides in what | consider to be an exemplary fashion.
All cptions and impacts were carefully evaluated. The disposal action, which
involved both resale and burial in an approved site, was executed without




criticism or adverse environmental impact. Later in the program, you will
hear about other Defense Logistics Agency's disposal initiatives,

In summary, toxic chemicals and hazardous materials are an integral,
vital, part of DoD's activities, Those materials can, however, be used
safely and in an environmentally sound and cost effective manner,

Your efforts to implement fully DoD Instruction 6050.5 will help %o
develop procedures to prevent mishaps in transportaticn, storage, use,
and disposal.

| believe we can improve our storage and handiing facilities and can
ensure that our monitoring programs are adequate to assess whether our
use and disposal of toxic chemicals is impacting unfavorably upon the
environment, This is a large effort, however, which must start with your
active participation and leadership,

| wah¢ to thank you for this opportunity to speak at this important

conference. | know that the experts assembled here will provide invaluable
information to us all, so that DoD may assume a leadership role in the safe
use of toxic and hazardous materials. | would be glad to try to answer any

questions.
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HE .MPACT OF
CRA ON THE
EPARTMENT

F DEFENSE

Mr. Steffen W. Plehn

Deputy Assistant Administrator
of Solid Waste. US Environ-
mental Protection Age~rv

Section 6001

Each federzl agency shall be subject
to all federal state and local requirements
(including requirements for permits and

reporting and provisibns for injunctive
relief and sanctions) respectinz control
of solid waste or hazardous waste disposal...

®
azardous Waste Management
(Subtitle C)

o0lid Waste Management
(ubtitle D)

ederal Procurement
(Section 6002)

]
HW REGULATIONS - SUBTITLE C

1. Identification/listing criteria
2. Generator requirements

3. Transportar requirements

4, Facility standards

5. Permits

6. State authorization

10. Notification

®

UBTITLE C HW IMPLEMENTATION

®

Notification: 90 days after

promulgation

A - 180 days after
promulgation

B - when requested,
6 mo. notice

Permit:

SUBTITLE C HW IMPLEMENTATION

#Interim Status

©

For operating facilities which - notify

and submit Part A.
Can then operate withrut permit.
Must meet interim status standards

UBTITLE C HW IMPLEMENTATION @
Manifest System
State Programs

o Interim authorization -
2 yrs. - substantial equivalence

o Full authorization
equivalent to Federal
program

Direct Federal Enforcement

SUBTITLE D SW MANAGEMENT

4002: Guidelines for! State Prcgrams

o Close or upgrade open dumps

o Prohibit new dump§

o Encourage resource recovery

®




SUBTITLE D SW MANAGEMENT

©

B004: Disposal Criteria-

disposal

Defines "open dump”

SUBTITLE D SW MANAGEMENT
Open Dump Inventory

3005:
(3)

o Conduzted by states
o Publisnied by EPA

o Time phased over several years

Federal standard for land i
|
|

SUBTITLE D SW MANAGEMENT f

@

4005:
()

Open Dumping Prohibited

~Except
o Compliance schedule

o State plan approved

SECTION 6002 (:::)
FEDERAL PROCUREMENT

*The Law

o Highest practicable % recovered
materials ~ 2 years

0 Review specifications to
eliminate bdbias - 18 wonths

SECTION 6002
FEDERAL PROCUREMENT

‘ *EPA Guidelines
1 o Availability & sources
o Potential uses

¢ Vendor certification
% recovered

SECTION 6002
FEDERAL PROCUREMENT

@

o0 Change specification only after
guidelines are issued

*proposed Amendments

o Statutory deadlines to follow
guidelines

0 Goal - Relieve burdensome and

SSCTION 6002
FEDESAL PROCUREMENT

® |
#Guidelines under development
o Fly ash use in concrete (2-80)

o] Comﬁosted sewage sludge as soil
conditioner (2-80)

o Recycled paper (56-80)

o Construction products (31)

unreasonable requirements
CONCLUSION @
*Ma jor New Federal Program.
*Critical Environmental Area

*Large Impact on DOD




THE IMPACT ON DOD OF THE TOXIC SUBSTANCES CONTROL XCT
Dr. Kemmeth C. Back, Chief
Toxicology Branch
Air Force Aerospace Medic~.l Research Laboratory
Wright-Pattersorn AFB, Ohio 45433

There are & mmber of driving factors which markedly affect the
utilization and acquisition cf new chemicals within the Department |
of Defense, and for that matter, throughout the national industrial
community. The development of fundamental information on the toxic
hazards of DOD used chemicals and the need for understanding the
mechanisms of toxic activity in order to establisn realistic exposure
criteria are increasing exponentially. The driving forces provoking
increased emphasis on chemical hazard assessments include the National
Environmental Policy Act of 1968, the Cl2an Air and Water Act of 1970,
The Occupational Safety and Health Act of 1970 and the most recent
Toxic Substances Control Act of 1976. ' The latter is one of the most
definitive pieces of legislation to date and mandates a complete series
of test standards designed to identify chemical hezards from the cradle
to the grave and establishing minimum evaluation tests for acute,
subacute, subchronic toxicity, mutagenic effects, teratogenic effects,
reproductive effects and metabolic effects as well as effects on flora
and fauna. Figure 1 is a much condensed versior of the myriad of
tests necessary for obtaining irnformation for "premanufacturing notifi-
cation” to EPA before a uew chemical or an old chemical to be used in
2 new way may be manufactured. The vast number of tests required
together with the possible use characteristics and the physical-chemical
properties of the campcund represents a large number of manhours and
a cost of cver $1.5 million. This amount of resources is to be bcrne
by the mamufacturer and it makes relatively little difference comcerning
the total amount of chemical to be used. Obviously, something must
be done about anticipated tomnage since at the moment manufacturers of
some food additives are required to produce the same data, as one
planning to market multiton quantities. As a matter of fact in the
fragrance and flavoring industry the total cutput of all manufactures
in the world sell a quantity of product less than that needed to perform
all the studies needed in the various protocols.

In order to perform all the necessary experiments to confom to
the requirements, a multidisciplinary approach has been used by the USAF
for the past 25 years. The pharmacologist-toxicologist obtains the
toxicity parameters such as dose response curves, pharmacodynamics
(effects on organ systems), pharmacokinetics (metabolism of compound as
it passes through the body) and possible therapeutics for over exposure.
The pathologist and biochemist look at cellular effocts while the
behaviorist looks at effects or performance. An2iysic is made of methods
for quantitation and detection in affected personnel and the enviromment
for monitoring purposes and the effects on the ecology (flora and fauna)
must be evaluated.




A schema for getting these data are outlined in Figure 2. It is
obvious the data necessary to produce good industrial medicine standards
and criteria for safe handling take 5-7 years as a minimm. Depending .
upon use, the cost could escalate to $10 million for cradle to grave
operation. '

- Besides cost and the long time it takes to get the data, two
disturbing points must be kept ir mind. The first involves the strong
stand taken by TSCA to establish standards by a process called 'generic
toxicology.' This .mplies that close chemical cogeners possoss the
same biological properties and may be lumped for standard setting.

This speeds up the process of setting standards but is completely
illogical. For instance ethyl alcohol and methyl alcohol are only one
carbon apart. But only methyl alcohol metabolizes to fcrmaldehyde in
the body to produce toxicity while ethyl alcchol when ingested goes to
CO2 and H,0.

The second disturbing philosophy expounded by the EPA is that there
1s no dose response curve for an oncogen (tumor producing compound) and
therefore cne can't set a standard of exposure for such a compound.

This philosophy has no scientific basis in fact. Most toxicologists

have shown good dose response relationships for oncogens using laboratory
animal models. It is my contention that these models can be used to
provide finite standards for man and that the concept of using ''lowest -
detectable amount' as a criterion is costly and wasteful. This is the
dilemma facing the nation today when one observes the problems associated
with the oncngenic (in animals) compounds such as saccharin, benzene,
n-nitrosodimethylamine, chloroform, JP-4 jet fuel (contains benzene),
coke oven emissions, etc.

A case in point and directly affecting the DOD is shown in the
next six viewgraphs. These compare the toxicity and oncogenic potential
of JP4 jet fuel and two ram jet compounds RJ-4 and RJ-5. Cae sees that
JP4 fuel has a relatively low order of acute and chronic toxicity and
that animals can accommodate up to 5 mg/L which contains 25 ppm benzene.
Since there were some weight losses noted at that level, we have suggested

that for an 8 hr work day, 5 day work week, 30 year working life (Threshold

Limit Value, TLV) one could be exposed to 2.5 mg/L. Note that this amount

contains 12 ppm benzene (Figures 3 and 4). Note also in Figure 5 that there

were no increases in tumor production between controls and benzene or JpP-4

regardless of dose. However, it must also be kept in mind that the TLV for

benzene is 10 ppm at gas stations and 1 ppm in rubber factories. So we
are saying. that 2.5 mg/L JP-4 is safe. OSHA or EPA probably do not
agree, although I can't reconcile a limit of 10 ppm in the gasoline area
where there is a potential for 400,000 exposures while in the rubber
industry the potential is only 150,000 but the limit is 1 ppm. It

would appear to me that if one were really worried about the leukemogenic
effect of benzene at these low levels that the TLV's would be the same.
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The comparative toxicity of the ram jet fuels RJ-4 and RJ-5 are
found in Figures 6 and 7. As shown, the compounds are extremely odiferous
but not very toxic even at saturation. In the mutagenic potential tests,
both show little pctential for mutagenic effects. This is an important

finding since TSCA rules imply that if any two microbial tests are positive,

that one can expect the compound to be a tumor producer. There are many
who claim that the Ames test and other mutagenic tests are predictive of
tumor producing potential. Many of us in toxicology are not impressed
with this notion, and more recent data imply that the potential for such
predictions are tenuous, to say the least. Many false positives and
negatives are showing up as such testing proceeds. In this instance

the tests were negative, however, Figure 8 shows that RJ-5 produced more
tumors than either control or RJ-4. Though the numbers of animals are
small, these data red flagged the possibility that RJ-5 may be a weak

' tumor producer. We are in the process of repeating this work with more
animals to get stati-*ical validity.

The point is that though the two compounds are close cogeners
chemically, they both produce effects at vastly different dose levels,
and their oncogenic potential may also be completely different; so
much for generic toxicolegy and for the possibility that short term
testing for mutagenic effects is predictive of oncogenic potential.
From a scientific management view, neither alone may be trusted completely
to give the total answer and use of the short term test did not save
time or money. There is no short cut for such work.

Of importance to the USAF is the fact that if RJ-4 or RJ-5 were
now modified by opening one carbon-tn-carbon bord or adding a methyl
group, the process would have to be done all over. This is the point
that must be driven home for propulsion engineers and managers. Small
changes in chemistry can make vast differences in biological activity
and the gathering of such data takes a long time and is extremely costly.
Biological lead time is far greater than that necessary for chemical
development. Since most chemical companies are reluctant to spend great
suns of money for toxicology of a developing compound which may have
only small military nse, it is obvious the DOD must foot the bill if
progress is to be made.
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SYSTEMS SAFETY APPROACH
TO THE REQUIREMENTS OF RCRA AND TSCA

by
Dr. Alvin F. Meyer, Jr., P.E., USAF (Ret.)

1 am delighted to participate in this symposium on
environmental research sponsored by the American Defense
Preparedness Association, and to discuss two fairly new
pieces of legislation causing concern among environmental-
ists, engineers, chemists, and, of course, the military,

. among others. These new pieces of legislation are, of
course, the Resource Conservation and Recovery Act and
the Toxic Substances Control Act. '

As I am sure all of you know, RCRA requires that
hazardous materials be identified and disposed of in a
safe manner. It is no longer acceptable to dump unidenti-
-fied, unmarked substances somewhere and let the next
generation worry about the problem. RCRA will be imple-
mented by the Environmental Protection Agency and each
state is required to develop its own plan for implementa-
tion of RCRA. If they do not, EPA ~ill develop one for
them. Of course military installations are required to
comply. Either DOD will set up rules for its own on-site
di.posal procedures and have those rules approved by EPA
or it must comply with those rules developed by the state
in which the military installation is located.

TSCA requires preliminary premarket testing of sub-
stances and the filing of a report on those toxicologi-
cal tests with the EPA. The EPA must give approval prior
to use. It is the hope of the proponents of TSCA that
all the potential adverse impacts of that substance on
the worker and on the environment--from production all
the w3y *n ultimate consumption--be determined and
assessed. Of course, TSCA applies not only to new chemi-.
cals and substances, but also to new formulations con-
taining recognized chemicals and marketing an existing
chemical for a new application. So the implications are
extensive. : »

And now the military services, which in my opinion,
have always had an excellent prcgram for system safety
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analysis are faced with new problems create! by these laws.
The problem, however, is not the specific requirements of
the laws, but rather the degree of intrusion of EPA and
state and local governments on the military services.

DOD published in July 1969 and revised in June 1977
the "Military Standard on Systam Safety Program Require-
ments", better known as Mil.Std.882A. The purpose of
that standard was to provide "uniform requirements for
developing and implementing a system safety program of
sufficient comprehensiveness to identify the hazards of
a systen and to ensure that adequate measures are taken
to eliminate or control the hazards".

The wilitary requires at the earliest point in time
of a new concept or the use or introduction of a new
material, that a Preliminary Hazards Analysis (defined in
Mil, Std. 882A) be undertaken. And. althouah Mil., Std.
882A does not address itself to the develoomen* of research
requirements. it is from the outset that unknowas should
be identified. When dealina with a toxic or a \.azardous
material--known or suspect--a review of all the (vailable
information relatina to that material must be und:rtaken
to determine what is needed in the wav of further research.
This must be done concurrentlv with the development of the
new material or process and must be made a part of the
systems safety analysis.

Hand in hand with a systems safety approach containing
research requirements would be a Materials Safety Data
Sheet documentation system. Such a system would include
information on safety precautions and sxfe disposal prac-
tices associated with particular substances., We all
recognize, of course, that such information has to be
developed on the currently available state of knowledge.

Here again the military services have long been doing
just that. A paper on military applications of environ-
mental engineering for the American Industrial Hygiene
Association, written in 1959, twenty years ago, clearly
shows that concern. A chart developed for that article
is still valid.

The Faederal approach to safety does not and cannct
require a system completely free of hazards. It does
require that if hazards do exist that they should be re-
cognized and the degree of risk associated with them

L 3o on Dol O S Sl B
RN
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Meyer/Page 3.
SYSTEMS ANALYSIS APPIOACH TO ENVIRONMENTAL & OCCUPATIONAL HRALTH

C SYSAUC O ARTY IMIETPACT
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Typical considerations in sysrems analysis. In the analysis of the inplant-
worker, and the piant-community interfaces environmental health considerations must take
into account the state of knowledge as to potential hazards. as soon as possible. Based on
these evaluations requirements are developed {or research to be accomplished along with
deveiopment of the tystem, Tentadve heaith precautions and plans based on present knowl.
edge are As revuits of research become available, health Drotection messures are
finaltzed. Vigorous public information and worker health educacon measures are taken o
reduce nwarranted apprehension. Once the tystern becomes operational, surveillance meas
ures become routine, and tective measures are modified as experience dictates. When the
systam becomes obwolete, disposal of hasardous components must be in a safe manner.

Virtually every specialized phase of con-

(N

(3

cem of environmental health interest is in-
cluded. Following is a condensed summary,
in general chronological sequence, of the

scope of such activities

Dee!rmmauon of potentiai hazards as-
sociated with research, development
a'nd pilot ‘blant operations. and estab.
lish precautions for empiovees and
neighbors. ’

Participation in operational site selec-
tion surveys, 0 as to take into account
heaith requirements of systern peron.
nel; and also possible dangers to adja-
cent civilian communities.

Estabiishment of criteria for health
protection and hesith promotion of
system operatory and maintainers, and
advise on design of facilities, equip-
m'ent, and procedures to meet the
critenia.

(4) Analyze and recommend regarding

(3

(6)

Taken from an article written by the author
in 1959 for the American Industrial Hygiene Association.
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potential community environmental
(air, water, iand, livestock, etc.) cone
tamination.
Provide for environmental health and
medical aspects of accident or disaster
situations. :

Prepare necessary  biomedical and
healith education documents and pu
lications. :
Participate in systerns test programs, to
assure adequacy of criteria and health
considerations tc meet same.

Continually maintain required en.
vironmental medical surveillance after
the system has become operational.




Meyer/Page &,

should be identified and assessed. This is, I am sure,
what we all want.

But we have to recognize that it is the very nature
of military operations that may require development, manu-
facture, use and, quite frequently, the disposal of toxic
or hazardcus materials. Not all of these are related to
munitions. Some are related to such things as f1re ex~
tinguishants and missile propellants.

I am sure w2 can all cite specific cases where the
failure to look to the ultimate end caused horrendous
problems. (learly herbacide orange is a real case in
point. The Air Force ended up with tons of this defo-
liating agent developed for use in Viet Nam because no-
body ever thought haw to dispose of it should any be left.
~There were problems in our missile propellant program. I
particularly remember nitrogen tetraoxide and the problems
associated with developing and handling it and testing it
near cities such as Denver and Los Angeles.

In sum, there are many instances where the Defense
Department has in effect done all the thinas that these
new laws reaquire. In other instances. the reauirements
haven't been addressed at all. There are manv instances
of reasonablv aood comoliance lona before ths laws were
enacted and there are other cases where a svstematiz
aporoachapparently was not oerceived as beina aoolicable.
But it is apolicable and most peoonle associated with
militarv oroduction reallv understand the life cvcle
aporoach to svstems safetv enaineerin .

1 don't mean to imolv bv mv remarks that the Mil,
Std. 882A answers all the problems now faced by the pas-
sage of RCRA and TSCA. Mil.Std. 882A has its shortcomings:
It does not address itself directly to the environment
and toxic substances: it merely ailudes to them. .althouagh
the implementing Depnt. of Army document PBM-QSM-385-]
clearly alludes to "environmental damage". It also does
not address itself to the end item--disposal. Perhaps
the Mil.Std. needs changing 2r another Std. covering
these new aspects ought to be developed. But | do believe
the Military has led the way as far as the development of
a systems safety engineering approach is concerned and
expansion of its current, sound programs can readily
solve most of the new problems being posed by RCRA and
'TSCA,

22
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SUPPLEMENTAL DATA

“SAFETY= ALL EILPMENTS P
BNVIRONMENT, OCCUPATICNAL SAFETY &
HRALTH PROTECTLCN”

OLES,5TS, &
SAFETY
RS REQUIEMENTS

MSTRUCTHRC
BOOK AND
TRAINIKG

EQUIPMENT]
LAYQUT

1187 OF
UAZARDS
SAFETY LQUIPMENT
DESIGN pESIGX
REVIEW
TQUIPMENT
TEST FACT.
AND FIELD

SATETY
RIPORTI

Closed- Loop Safsty Program
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SUPPLEMENTAL DATA

ABOUT OUR BASIC CONCEPTS

AFMA, Inc,, provides its
clients with an in-depth
understanding of the
relationships here shown
and the principles of
efficient and economical
abatement of harm to
individuals and populations.

The most efficient control
depends on the nature and
magnitude of the offending
source or sources; {ts path-
ways and interactions along :
those pathways; and the nature, ’ .‘

size, and distribution of the - CASES _ :-uﬁ '
exposed population, This is true '-Ir-
for such diverse problems as noise et
and airport compatible land use, '
worker exposure to toxic chemicals, ' o
water pollution from industrial effluents, and effects of air s
pollution on crops. ' ":»-,_
Control measures alternatives include means other than abatement works Er\ ]
and installations in many cases. Among these are substitution of less At
hazardous materials or processes, systems engineering analysis to mini- s
mized emission of generation of hazard, and personal protective devices AN
(in certain specialized industrial situations)and other applications. :‘,":'
' — AFMA, Inc.'s concept of service Poss
o ‘_""Q‘_"',::; provides for analysis of alter- “""
natives of technology, and con-

sideration of costs, economic, , [

Over o and legal implications. We offer o

to clients a systematic multi- .

. discipline capability, appropri- RO

e ate to a gpecific situation, even g

- ’ if small in size, or to an in-

Mt & wartors dustry or large size geographical ro

— extent, i

‘f\I

W

A%
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SUPPLEMENTAL DATA

LOGIC DECISION CHART
FOR RISK ASSESSMENT & PRIORITY RANKING
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DoD Hazardous Materials Information System

Presented by: David A, Appler

Mailing Address: Headquarters, Defense Logistics Agency, Program
Manager, ™D Hazardous Materials Inforration System
Attni DLA-SC
Cameron Station
Alexandria, VA 22314

Phones Commercial 2024274-6491
Autovon 284-6491

Synopsis of the presentations The DoD Hazardous Materials Information
System (HMIS) was established to provide the Defense Department with an
effective means to contrally collect, assumilate the information pro-
vided to us by our contractors/suppliers in the form of Material Safety
Data Sheets (MSDS). Our other objective was to develop an effective
means to distribute this same data down to the installation level so
that our health and safety personnel can implement procedures at the
local level for the hazardous materials on the installation,.

Mr. Marienthal, the Deputy Assistznt Secretary of Defense for Energy,
Environment and Safety approved the concept and assignad DLA the

responsibility to develop and operate the system in 1977, The initial :‘:,::3
system was ioplemented in March 1979, Our purpose and scope Sor the k ?:-h

systemr is to collect, centrally store, and disseminate reference data
on hazardous materials. The information we are collecting is that data <
we need in the DoD to comply with all of the regulations we must comply : S
within the area of hazardous msterials. That range of regulatory require-
ments causes the definition of what is a hazardous material to vary.

There are three basic areas that provide us the scope of iteus we are : K,
concerned with.

What is a hazardous material? In terms of our need to comply with a
variety of Federal regulations, we operate under an umbreila of defini-
tions. ‘

Unfortunately from a regulatory standpoint there 1s not a single
acceptable definition. But, in our management practices we must comply
with all definitions or pay some significiant penalties, Our system was
established to meet three basic definitions of a hazardous material, omne
for personal safety, one for transportation, and one for the envirommental
consi{derations involved with disposal.
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Soms of the concerns with personal hazards include flammability;
explosions; acid burnss toxicity; radiocactivity; strong irritation
or other effects from smoke, fumes, dust, etc; and the potentiil

for injury due to improper use or storage., The various shipping
regulations such as DOT's CFR Title 49; and those issued by the
International Maritime Consultative Organizaticu (IMCO), tke
International Air Transport Association (IAIA), the CAB, the WN,

' etc., defines our scope of hazardous items regulated for transport,
and the various envirommental laws such as the Resource and Conservation
Act of 1976 and the Toxic Substances Control Act and others govern our
scope of hazardous items as it relates to the environmentally -
acceptable disposal of hazardous material,

Nowy for a description of the system. The procuring activity within
the Services and Agencies obtain a Material Safety Data Sheet' (MSD§)
from the contractor as part of the procurement contract. To zssist in
this an ASPR/DAR clause was developed which requires the submission of
the MSDS and cites Federal Standard 3134, which gives instructions on
how to complete it. The procuring activity forwards the forms to their
" respective Service/Agency focal point. .

The focal point technically reviews the MSDS and corrects obvious

errors and adds missing data when possible. Although the focal point
reviews the data for technical accuracy, we do not verify the data to

the extent of laboratory verification. The focal point does contact

the contractor when clarification is ra:quired, Also, the focal point
prepares the Transportation Data Sheet for each hazardous item regulated
for shippings The data for the Transportation Data Sheet is developed
by primarily utilizing the Material Safety Data Sheet and the appropriate
shipping regulations. ‘

The focal points submit the MSDS and transportation data together or
separately to the data bank at the Defense General Suppiy Center (DGSC)
in Richmond, Virginia. All data is received in hard copy at DGSC and
they do all the data entry.

In terms of what data elements we have in the system, they are listed
belows

SUPPLEMENTAL DATA FLEMFNTS: NSN/Local Stock Number, FSQM, Part Number/
Trade Name Indicator ZSingle Letter Code Representing Part No), Date,
Action Code, Item Name, Item Manager, Focal Point Indicator, NIOSH Code
(5 Most Hazardous Component3s), Specification (If Applicable), Proprietary
Indicator, Storage Compatibility Code, and Supplemental Data,
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MSDS DATA FLEMENTS: Manufacturer's Name, Part Number/Trade Name,
Hazardous Components, Percent of Each Component, Boiling Point, Vapor
Pressure, Vapor Density, Soluability in Water, Specific Gravity,:
Percent Volatile by Volume, Evaporation Rate, Reference for Evaporation
Rate, Appearance and Odor, Flash Point, Upper Elplosive Limit,
Extinguishing Media, Specific Firefighting Procecures, Unusual Fire
and Explosion Hazards, TLV For Composite, Effects of Overexposure,
Emergency First Aid Procedures, Stability, Conditions to Avoid,
Materials to Avoid, Hazardous Decomposition Products, Hazardous
Polymerization, Conditions to Avoid, Steps To Be Taken If Material is
Released or Spilled, Waste Disposal Methcd, Type of Respiratory
Protection, Ventilation, Protective Gloves, Eye Protection, Other
Protective Equipment, and Precautions To Be Taken In Handling/Storage

TRANSPORTATIC(N DATA FLEMENTS: NSN/Local Stock Number, FSQM, Part
Number Indicator, Part Numbe:/Trade Name, Focal Point Indicator,
Action Code, Date, Unit of Issue, Unit of Measure, Net Unit Weight,
Flash Point, Net Explosive Weight, Propellant, Radioactivity, Form,

Dot Shipping Name, Dot Class, Dot Label, himited Quantity, DOT/DOD
Exemption Number, Air Only Indicator, Water Shipping Name, Water Class,
Water Label, UN Number, UN Class, DOT Regulated Indicator, IMCO
Regulated Indicator, CAB 82 Shipping Name, CAB 82 Class, CAB 82 Label,
"IATA Article Number, 1ATA Shigping Name, IATA Class, IATA Label, AFR
71-4 Shipping Name, AFR 71-4 Class, AFR 71-4 Label, Additional Data.

The third area I want to discuss 1is ‘the output products of the system.
We believe that once the data enters our system it will be relatively
static. Also entry of new data will be gradual.

Therefore, our primary output is a composite microfiche publicaticns
(48:1 reduction) of all the data in the system. This is produced
annually with quarterly cumulative updates. Wiekly hard copy updates
are provided to the focal points to assist with inguiries between
publication cycles. The publication is in stock number sequence so we
also include a cross reference list or index in part number/trade name
sequence to assist users in finding data on items.

In addition to the publications, we have designed interrogation capabilities
into the system. The methods of interrogation are: ,

2., A search by hazardous ingredient using the NIOSH code mentioned.
earlier ... either with or without the focal point indicator. This is
extremely helpful in finding all items with a particular ingredient
such as finding everything containing benzene. ‘

b. A search by storage compatibility code ... either with or without
focal point indicator. This will be helpful in realigning storage of
hazzrdous items at a particular site into a safe, homogenous storage
pattern.
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c. Specific stock numbers can be interrogated. This can be used
to compare an activitie!s composite listing of items against the data
bank to find out which ones were hazardous.

de Also we can search by hazard class. All of the interrogations
provide either a list of stock numbers meeting the interrogation
condition or a listing of full file data. :
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SYSTEMS ANALYSIS OF HAZARDOUS WASTES MANAGEMENT
WITBIN THE DEPARTMENT OF DEFENSE

Willard Fey
Associate Professor cf Industrial and Systems Engineering
Georgia Ingtitute of Technology
Atlanta, Georgia 30332
(404) B94-2359

INTRODUCTION

As a Summer (1979) Faculty Research Fellow with the Air Force Engi-~
neering and Services Center the author performed a system analysis of the
Envirommental Technical Information System (ETIS). This is a computer
gystem developed and maintained by the Army Construction Engineering
Research Laboratory 4and modified and used by the Air Force. Its purpose
is to provide necessary verbal information, numerical data and economic
impact estinates for envirommental impact assessment, envirormental
impact statement writing, and base realignment evaluations. It is used by
engineers and plammers at base, command and headquarters levels on-line
over commercial telephone lines in a format designed to maximize effective
use by non-programmers. ‘

One of the purpases of the system analysis was to determine the
desirability of using the existing ETIS structure as a basis for future
envirommental computer programming. Laws and regulations relating to
environmental impact and pollution abatement are becoming so numerous
and complex that computer assjstance is becoming essential to proper com—
pliance with the laws. This is particularly true in a field such as hazar-
dous waste management with its multiplicity of hazardous substances, the
multiplicity and technical complexity of the modes of generation and removal
of the wastes, the hazards and difficulties of storage and disposal, and
the complexity of the reporting and control requirements. Based on an
extension of the ETIS analysis to hazardous wvastes management, it seems
likely that much could be gained through the programming of hLazardous wastes
data and analysis procedures within the ETIS framework. However, the pre-
sent system has several limitations that need to be overcome before max-
imum effectiveness and widespread usability can be obtained. This paper
describes how a military hazardous wastes management computer system might
be created and what it might include.

ASPECTS OF HAZARDOUS WASTES MANAGEMENT

There are many tasks and procedures associated with hazardous wastes
management. Some are obvious, well knownm and in operation; others are knowm,
but not yet used: and rome have pot been identified, but are under study by
the serviccs or the Envirommental Protection Agenty. This paper will deal
with the general tasks that should be accomplished and whecher they can be
done by or assisted by a computer.

Definitiun of Harardous wastes has in large part been done. There are
lists of hazardous substances in various categories and some agreement about
the definition of what constitutes a "waste." While a cowputer cannot define
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the materials, it can store and display the 1ists and the means of recog-
nizing, removing, storing, neutralizing, antidoting, and disposing of them.

On-site recognition and recording of quantities and locations of
hazardous wastes is the next requirement.  Recognition is a matter of train-
ing and awareness. People must know what to lock for and be looking for
hazardous wastes. At locations where hazardous wastes are regularly generated,
stored or deposited standard recording, storage, removal and disposal proce-
dures can be established. The computer can store the data related to these
activities and conditions and remind workers in an unde‘standable way of the
standard data formats and operating procedures.

Control of storage, removal and disposal of hazardous wastes requires a
close link between the information about existing conditions (quantities,
locations, storage times, generation, etc.) and the decisions and actions
necessary to prevent or correct unacceptable conditions. A computer can
store such data, evaluate conditions and suggest corrective actions. The
computer could, thereby, be an aid in what might be called short-run hazar-
dous waste management. The purpose would be to maiantain base zonditions within
the legal guidelines.

Repcrting of conditions and procedures to the appropriate regulatory
agencies 18 a requirement of the law. The computer i3 very efficient in
data organization and report writing. It could be programmed to format
the data already stored in its files in the prescrided way, to print hard
copy reports or to transfer data directly to EPA filles.

The forecasting of future conditions would assist bases and EPA in
anticipating future problems (hazardous waste conditions outside the guige-
lines) so that changes in storage, removal or disposal procedures or the
scale of operations could be undertaken before dangerous conditioms arose.
Within certain limits a computer can be programmed to estimate future con-
ditions. The economic impacts of base realigmmerts are forecast in one
part of the ETIS. Therefore, this is a feasible and useful computer coun-
tribution. :

Long run ma-agement is the process whereby the judicious cousideration
of present cunditions, future expections, legal limitations, operating
Tealities and future necessities leads to an implemented plan for future
activities and operations that accomplishes as much of the mission as pos-
sible within the limits of law and reason. While the computer caunot do
this, it can guickly display and a~alyze the data, forecasts, limitations and
nelds in ways that can be extremely useful to those who actually manage.

Therefore, hazarduus wasta2s management is the process of providing
for and carrying out the definition, on-site recognition and recording,
control, reporting, forecasting, and long run management of hazardous wastes
for cach military facility. The computer can be a valuable aid for
many of these tasks and for some it may be the only way that compliance with
the law can be achieved.
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HAZARDOUS WASTES MANAGEMENWT WITHIN THE ETIS FRAMEWORK

ETIS is a group of programs comsolidated into a single system with a
single on-line access procedure, a central location, and a ccomon use for-
mat in which the program asks the user questions, the answers to which
lead to the information or analysis needed. The| questions and answers are
all in normal English so the user need not be a computer programmer nor even
be greatly familiar with enviormmental impact statement writing. Therefore,
ETIS not only provides necessary information to krained users, but it also
teaches novice users many of the requirements for the anvirommental com—
pliance tasks. ' This rapid, on-line, simple interaction is effective in dis-
playing and comparing data for planning and control assistance. It is use-
ful in report writing, but it does not write the report. This or a similar
format would be useful for several of the hazardous waste management tasks.
The consolidated, centralized structure reduces the need for learning several
access and use procedures. It reduces programming and maintenance costs
while making the system available and beneficial‘to a large number of users
at different locations and command levels. ’

|

Unfortunately, the ETIS has several limitations that would reduce its
effectiveness and breadth of use in a hazardous wastes management application.
These limits include being operated in a non-standard, non-portable experi-
mental configuration; a lack of hard copy reportjformat output; and a focus
on Army needs. While these limitations are understandable given the purpose
and funding of its development, they could and in my opinion should be over-
come 30 that the hazardous wastes management tasr could be assisted within

this system. i
The system is written in C language and run/ under the UNIX operating

system on a Digital Equipment Corporation PDP 11/50 compurer part of whose

time is leased from the University of Illinois by the Army CERL. This is

a non-standard language (FORTRAN and COBOL are the primary military languages)

and a non-standard computer owned by a non-military organization. At this

time the C/UNIX combination runs only on the PDP! 1100 series machines, so it

is a non-portabie configuratior. Various problems arise in such a non-standsrd

format, but standard languages and computers are not as efficient and effec-

tive in development or operation for this task. | That is the reason CERL con-

verted from the FORIRAN/SYSTEM 2000/CDC 6400 configuration in which ETIS was

originated six years ago. Conversion to a standard language 1s possible

and Ada, the new Military Computer Family language, is a likely candidate to

be the standard larguage because it ap,ears to be capable of handling this task

better than COBOL or FORTRAN and nearly as well as C/UNIX. A benchmark or

similar analysis is planned to test this. ;

The lack of hard copy output can be overcome by writing this capability
into ETIS. The Navy has considerable experiencel in writing pollution abate—
ment reportirng programs that produce hard copy output. However, these are
not interactive programs. It is easier to add hard copy output to an inter-
active program than it is to add interaction to a batch report writing pro-
gram. If the Navy's experience could be transferred to ETIS, an extremely
effective, broadly usable program could be made available to all the services.

32




CERL has been developing ETIS for some years with a limited budget
and an Army focus. The Air Force has supported the modification of some
parts of ETTS and uses the Air Force version. Since all the services are
subject to the same regulations, it would seem reasonable to explore the
possibility of developing a single multi-service hazardous waste management
program. This would provide DoD-wide consistency, save much time and money
snd provide the most effective program to all. There would be no duplicaticn
of effort, the activity could be properly financed and the best ideas of all
the services would be brought together for all to use.

Effective interactive use and report format output capabilities already
exist, but in different places, different services, and differeant languages.
it is hoped that these capabilities can be brought together, the limitations
can be overcome, and the services can collaborate to produce a maximum effec-
tiveness/minimum cost hazardous waste management computer system. To further
that end investigations are being made of the details of possible host com
puters, standard languages, low cost covmunication networks and display cap-
abilities. Multi-service collaboration is being encouraged in the development
of such a system starting with the joint conceptualization of the systemb
parts and details. The planning of the decisions and tasks necessary to
accomplish this should also be done jointly.

In its final consolidated form ETIS would be a large computer system
capable of supporting all DoD environmental impact and pollution abatement
activities. To be feasible such a system should be carefully and collabor-
atively planned and be developed slowly step-by-step so that each part can

be justified on its own merits, financed within a reasonable budget, and

tested for effectiveness before the next part is put in place. Such a plan
exists in preliminary form, but it was not developed collaboratively. It

is hoped that both the hazardous waste management collaboration and a broad,
long run environmental impact/pollution abatement collaboration can be obtained.
The returns in greater effectiveness and reduced costs would be enormous.
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PROBLEMS WITH ABESTOS IN SCHOOLS
by Larry Dorsey
U.S. Environmentai Protection Agency
401 M Street, S.W., Washington, D.C. 20460
202-7550958

[ SLIDE 1 ] Good afternoon. My name is Larry Dorsey. I am with

the Office of Chemical Control in the Environmental Protection
Agency's Office of Toxic Substances. Our office at EPA has the
responsibility for implementing the Toxic Substances Control
Act. One problem that we have Leen concerned with for the past
year is the hazard caused by asbestos-containing materials in

schools.

[ SLIDE 2 ] Asbestos is a generic term for a group of fibrous
minerals known for their flexibility, high tensile strength, and
resistance to heat. Prior to 1973, asbestos-containing materials
were placed into thousands of buildings across the country.  The
asbestos had four major applications:

° [ SLIDE 3] Because asbestos is a good
insulator, it has been mixed with cement and other
materials and sprayed onto ceilings.

” [ SLIDE 4 ] It was also sprayed onto boilers,

t : hot water pipes, and heating ducts. As a
fireproofing material, it has been sprayed onto
structural steel beams to protect them from
buckling in the event of a fire.

{ SLIDE 5 ] Because of its irregqular surface,
asbhestos-sprayed material is a good sound
deadening material. It is commonly found on
airport terminal ceilings, on gymnasium and
cafeteria ceilings, and in other buildings for
sound proofing.

[ SLIDE 6 ] Finally, asbestos has been mixed with

plaster and other materials and trowelled on as a
decorative coating..

Asbestos can no longer be sprayed into buildings to
insulate, fire proof, or deaden sound. In 1973, EPA banned the
use of any material containing over 1% asbestos for these
purposes. And in 1977 EPA extended the ban to cover decorative
uses of the material.

[ SLIDE 7 ] But although we have halted the future use of
sprayed asbestos-containing material, we have learned that past
uses may be creating a health hazard in buildings. Over the
years, theé material can deteriorate and release asbestos fibers
into the air. Deterioration of asbestos-containing material can
result from a number of causes. [ SLIDE 8 ] The age of the
macerial is a primary factor. The older the material, the
greater its tendency to loose its cohesive strength.

{ SLIDE 9 ]} A second factor that is seen in some buildings is
water damage. Water from leaky roofs can damage even hard
cementitious material by carrying away the binding agents in the
material and eventually causing i{iber release.
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[ SLIDE 10 ] When microscopic fibers are released into the air,
they can be easily inhaled. Inhalation of asbestos dust has been
>ositively linked to a number of diseases, among them:

© | SLIDE 11 ]} Asbestosis, a chronic lung ailment
which can produce shortness of breath and lung
damage

® Lung cancer

° Mesothelioma, a zancer that involves the pleura, a
thin membrane that separate the lungs' from the
chest cavity. .

? Cancer of the esophagus, stomach, colon, and other
organs.

[ SLIDE 12 ] There are three measures that can be taken to
reduce or eliminate exposure to hazardous asbestos in buxldxngs.

° [ SLIDE 13 ] The material can be encapsulated.
that is, sprayed with a sealant to contain the
fibers and prevent their release. [ SLIDE 14 ]
While encapsvlation is advisable under certain
circumstances, it is important to realize that the
asbestos will still have to be ultimat.ly dealt with
when the buxldlng is demolished.

° [ SLIDE 15 ] The material can be enclosed behind
a solid barrier such as sheet rock, gypsum board, or
in this case,; fixed ceiling tiles. The same
restriction on encapsulation applies to enclosure as
well; it is only a temporary method of dealing with
the problem,

° The only sure way to permanently eliminate
asbestos hazards is to remove the material. [ SLIDE
16 ] The material must be thoroughly wetted with
water to which a surfactant has been added to
improve absorption.

([ SLIDE 17 ] The asbestos is scraped off the
ceiling [ SLIDE 18 ], it is placed in plastic bags
[ SLIDE 19 ], then transfered to drums and disposed
of in a landfill.

{ SLIDE 20 ] Asbestos release is a significant health hazard in
some buildings. Studies have shown that the amount of fiber
release from asbestcs~containing materials can reach levels that
are considered potentially hazardous. EPA is particularly
concerned about asbestos in school buildings, for a number of
reasons. o
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¢ In all asbestos-related diseases, there is a
latency period--typically twenty or more years--—
between initial exposure and manifestation of the
disease. The exposure of children to arrectos in
school buildings occurs early in their life
span. Because children have much of their lives
ahead of them, these years can provide the long
latency period necessary for disease to occur.

¢ Children spend many hours in school buildings for
many years, and the longer a petrson is exposed,
the greater his or her chance of developing an
asbestos-related disease.

® School children are very energetic. Asbestos-.
containing materials can be damaged as a result of
many things that active children do.

* Finally, although evidence is not conclusive,
children may be more susceptible to the effects of
asbestos than adults.

[t was concern over this possible health hazard that prompted EPA
to begin a program to provide guidance and technical assistance
to State and local officials, to enable them to identify and
correct asbestos hazards in schools. [ SLIDE 21 ] Under the
srogram, EPA has prepared gquidance documents explzining how to
inspect school buildings, how to take samples of suspect
naterials, how to have the samples analyzed for asbestos, how to
avaluate potentially hazardous conditicns, and how to take
corrective action if needed. These guidance documents were
nailed to every school district in the country in May 1979. EPA
jas also prepared a videotape which highlights the information
jiven in the guidance manual. This videotape is available on a
loan basis from our 10 Regional offices, EPA has held training
sessions in major cities nationwide to orient State and local
>fficials to the asbestos problem. We have placed Asbestos
Zoordinators in each of the rPegions who are available to advise
State and local officials as they begin asbestos control programs
to correct hazardous conditions in their schools.

IPA believes that this technical assistance program, which relies
>n voluntary participation on the part of State and local school
>fficials, nas been a good first step in alerting individuals
about the asbestos problem and encouraging them to do something
about it. We are now engaged in the next phase of our program:
jeveloping a regqulation to control asbestos hazards not only in
schools, but in other buildings as well. 1In the interim, as this
regqulatory effort gets underway, EPA has been working with the
department of Health, Education, and Welfare and with the
department of Defense to set up asbestos control programs for
schools on military installations. DOD has officially recognized
that asbestos can be a potential problem in buildings and has
sent a memo to responsible military personnel directing them to
>egin programs.
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EPA has also been working directly with each of the Armed Forces
to address asbestos in schools on military bases. To date, the
Army, the Navy, and the Air Force all have programs to deal with
this problem. The Army is writing a guidance manual similar to
EPA's. When this project is complete, copies of the manual and a
directive letter will be sent to the commanding officer of each
army installation in the U.S. and overseas. The manual will give
instructions on the proper techniques for inspecticn of school
buildings, sampling, and methods for taking corrective action.

For nearly a year now we have been working with the Navy as its
asbestos coritrol program has developed. . The Navy is taking an .
inventory of all shore installations where potential hazards may
exist, and determining appropriate control measures for these
installations. They have prepared a series of manuals on this
topic that are being distributed by the Office of the Chief of
Naval Operations.

Our office has worked with Air Force personnel to formulate an
asbestos control program for schools on Air Force bases. The Air
"Force is ‘currently surveying school. buildings on all 120 domestic
bases to determine the extent of the problem. The survey is
expected to be completed by 'January 10, 1980. At that time, the
Air Force will begin corrective action on any schools with
hazardous conditions. The next stage of their program will be to
examine overseas facilities and correct any problems there.

I hope this gives you a good overview of why we are concerned
about the school asbestos problem and what is being done by EPA
and the military to control it. We have a toll free number
800-424-9065 that is available to answer questions concerning our
Asbestos School Program and to handle distribution of our
guidance materials. Copies of the guidance document are
.available upon reguest. I would be happy to answer any questions
you may have either now or during the panel discussion later on.
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HOSPITAL WASTE DISPOSAL
BY

CPT Anthony M. Monroe

Sanitary Engineer - October 12, 1979
US ARMY Environmental Hygiene Agency

In December 1978, the United States Environmental Protection Agency
(USEPA) pubiished proposed regulations on solid waste management which
includes hazaraous waste. These regulations, which were published to
implement the Resource Conser?ation and Recovery Act (RCRA) of 1976, will
have a significant impact on the handling and disposal of infectious waste on
medical institutions in the US.

This paper will discuss the present methods of infectious wasté disposal
and the impact RCRA will have on USVArmy medical facilities disposal of
infectious waste.

First to be discussed is the definitions of infectious waste (US Army and
USEPA) and patholegical waste.

Army Definition: Waste originating from the diagnosis, care and
treatment of a person or an animal which has been or may have been exposed to
a contagious or infectious disease (i.e., dressings from wounds and surgery,
needles and syringes, and tongue depressors).

USEPA Definition: It is infectious (hazardous) if it is generated in
designated areas of the hospital or if it contains microorganisms, or
helminths of the Communicable Disease Center's classes 2-5 etiological
agents.

The benefits of the US Environmental Protection Agency definition is that
it clearly defines what is infectious and noninfectious in the haspital
enviromment. It is infectious because of its source; thus, untrained persons
who are responsible for segregation and collection of the waste from these

areas, does not have to make the decision as to its infectiousness.
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Patkological Waste-Anatomical Parts of Humans or Animals. E?'

At present the Amy's primary method of infectious waste disposal is by 4 3&'
incineration. However, some hospitals are allowed to use sanitary landfills i
for disposal if the landfill is permitted by the State in which the gs
1nsta11§tion is located and if permission from that State and The US Army ;:»
Suryeon General is obtained.

Incineration creates both econamical and envirommental problems. EEE
Adherence to the USEPA definition will result in significant increases in isr
infectious waste and result in requirements for new and larger incinerators. .’
The environmental problems are associated with the increasingly high ;;E
percentage of p]astics‘in infectious waste which causes excessive heat, ;EE
damages the incinerator interior, and produces excessive air emissions. ';:

‘One other system';hat does see 1%mited use in the'Armx is a §rinder. S;E
This is used to grind tissues from surgery and 5atho1dgy areas and then flush Eﬁz
the material into the sanitary sewer. This grinder can be designed to crush Tii
needles, syringes and sharps after they have been autoclaved. After they are Eig
crushed, they are diverted to a basket, collected and transported to the ‘ 25'
sanitary landfill. ' o

_ Infectious waste fn the proposed USEPA regulations, as previously stated, g;;
will be listed as a Hazardous waste and must be disposed or handled as a ‘ o ;ﬁ'

hazardous waste. The only approved disposal methods will be incineration,
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We believe autoclaving is an envirommental overkill and would be
uneconomical because of double handling, cost and procurement of the required
large autoclaves, 1n addition to liquid-tight containers since the waste
will be wet.

The hazardous waste landfill is the least desirable option. fhe cost for
disposal per ton would be unreasonable; however, the major factor is that
there are so few hazardous waste landfills in the United States, that the_
transportation cost would be astronamical. [Example: In USEPA Region IV
(At]‘ahta) there are two hazardous waste landfills (SC & AL); none in USEPA
Region VIII or V1 (Denver & Dallas).] The limited space in the existing
haza="-us waste landfills siould be devoted to tuose ﬁaterials which are
truly hazardous.

The US Army Envirommental Hygiene Agency and other agencies (public and
private) thr@ghout the United States have submitted opposition papers to the
USEPA to make changes in the definition and disposal methods of 1nvfectious
waste. The reasons for these changes.are that .in‘fect*ious wvaste from
hospitals is no more hazardous than the waste coming from &en household in’
the United States. The hazard is in handling the \estg‘ and not in the
disposal. Thus, why should hospital waste rot be allowed to be disposed in
sanitary landfills with the exceptions of pathological waste which should be

incinerated or agtoclaved and ground because of religious and aesthetic
reasons or waste from patients with rare and highly 1nfectious' diseases.

The last information received from USEPA was that they were Tooking at

these recommendations favorably.
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The US Army Envirommental Hygiene Agency completed a study in 1977

titled, "Medical Facility Solid Waste Management” to dgtemine the best solid

waste handling and disposal practices avaifab‘.e and to provide 'guidance for

implementing these practices in planned and existing US Army medical

facilities. The major point made fram this study was that all hospital waste

should be collected in one collection system and transported to the sanitary
landfill for disposal. The factors that favor this type system are the
following: Eliminates decision making as to infectious or noninfectious;
eliminates double collection system, thus saving time ana manpower;
eliminates double transportation to the sanitary landfill; eliminates the
incinerator, ‘except for pathological and highly infectious waste. |
SUMMARY: The disposal method of hospital/infectious waste must be
environmentally acceptable. The three methods of disposal are incineration,
autoclaving and landfilling. This Agency feels that 1andfﬂlin§ is the most
economical alternative and 'if disposed of in a properly operated sanitary

1andfill will have no adverse impact on the enviromment.

*The opinions or assertions contained herein are the private
views of the author and are not to be construed as official

or as reflecting the views of the Department of the Army or the
Department of Defense.
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US ARMY TOXIC AND HAZARDOUS MATERIALS AGENCY (USATHAMA) INITIATIVES
By Coionel Frank A. Jones, Jr.
Cormander, USATHAMA
Building E4585
Aberdeen Proving Ground, MD 21010

USATHAMA has, since 1375, been engaged in a progran entitled
“Installation Restoration’ (IR) designed to assess toxic and hazardous
materials contamination on Army prouperties and to institute corrective
measures where needed. This contamination resulted from prior manu-
facturing, testing, storage and disposal operations at these sites.
Emphasis has been placed on those installations where contaminants
are migrating or have the potential for migration off Amy properties
above prescribed standards or limits and to installations that have
been identified as excess to Army needs and are to be released for other
use. Additionally, USATHAMA has been assigned the lead role within DOD
for development of IR technology and standards for use by all services.

In the four years since program initiation, USATHAMA has corpleted
the initial assessment of same 67 installations and have instituted
corrective projects or expanded surveys at some 13 sites,

Contaminant assessments at candidate sites begin with a detailed
search of records by a goverrment technical team and interviews with
present and past employees to assess the potential for contaminant
migration. The terrain and facilities are then examined from the air
and the ground. Finally, all availabie information is collected relating .
to mission operations, waste generation and disposal, and geohydrology
of the area.- ‘

Should the results of this study disclose migration potential,
limited investigative water and soil sampling are then performed to
confirm the existence and extent of migration. If evidence indicates
that more corprehensive work must be carried out, detailed studies
are then performed concerning the source(s) of pollution, transport
mechanisms through the aquifer or by surface routes, analytical
procedures, additional standards, and laboratory bench level and
pilot processes.

The foilowing two examples are representative of some of the
contamination problems we are disclosing and our approaches to solving
these problems. ‘

At one mid-west installation, the aquifer has been contaminated

with chemical by-products from nerve agent manufacture by the Army and
from pesticide and herbicide production by a lessee. A stztc cease
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and desist order was issued in 1975 to abate the off-post migration
and identify and control contamination sources.

The primary source of the groundwater contamination is a 90-acre
asphalt lined basin constructed in the late 1950's which has received
all of the installation's industrial wastes. Planning actions to
correct the leaching include {1) contaimment of the basin by emplace-
ment cf an encircling barrier anchored in the bedrock sare 60 feet
below the surface, and (?) evaporation of the basin liquid and subse-
quent filling and capping with impermeable clay.

The main contaminants are diisopropylmethylphosphcnate (DIMP),
a by-product of nerve agent production, and dicyclopentadiene | (DCPD),
an insectlicide manufacturing intermediate. All toxicity work has
been campleted leading to the establishment of standards for these
canpounds along with the necessary analytical techniques to measure
in the low parts per billion range. Other contaminants are also
being studied. 4 : ‘

A key action taken to abate the migrating contamiration has been
the installation of a pilot boundary containment/trcatment system.
This system consists of a 1500 foot barrier, a series of dewatering
and recharge wells, and an organic treatment system.

Contamingtion of residual DDT from prior lessee manufacturing
operations was found to be of major concern at two southern
installations. Actions to abate these problems include construction
of diversion ditches, installing dams and gravel bars, and collecting
and storing the sediments. : ‘

An IR technology development program has also been established.
Areas of current emphasis deal with envirommental standards, |
analytical systems, deccntamination technology, data management
techniques, and ecology.
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APPLYING BEST MANAGEMFRT PRACTICES TO PLUG THE HOLES -
A CASE HISTORY AT CORPUS CHRISTI ARMY DEPCI:

by William N. Hasselkus, Pnviroumental Quality
Division, DRCIS~A, US Army DARCOM, 5001
Eisenhower Avenue, Alexandria, VA 22333,
(202) 274-8122.

One area that does not get enough attention in dealing with
environmental problems is Best Management Practices (BMP). While
not costing much money, it can help a discharger avoid a lot of
grief. A case in poirt is Corpus Christi Army Depot, Texas. This
is an Army Depot on a Adavy installation. For a long time, the
Navy industrial treatment plant was almost constantly in violation
of the NPDES permit for something. Then, as a rzsult of studies
by the Army Envirommental Hygiene Agency, a combination of improved
operation of the IWTP and an smbiticus materisls mansgement plan
by the depot turned things around. The program instituted at the
depot epitomizes BMP, ‘

Corpus Christi Army Depot (CCAD) is a temant organization on
the US Naval Air Statiom (XAS) at Corpus Christi. The depot's
prizmary mission is repair, overhaul, and maintenance of helicopters.
The depot is under the command of the US Army Matsriel Developwent .
and Readiness Command (DARCOM). Current depot programs include
the TH-1 "Huey" series used for troop lift, medical evacuation and
cargo; the AB-iG "Huey Cobra,” two—wman gun ship; the OH-58A "Kiowa,"
observation and recounaissance; and sowme parts for the CHB-47
"Chinook," the large troop iift, recovery ship and heavy cargo
carriar.

Including cuiside storage area, the depot occupies nsarly
130 acres (52.5 hectares) leased from the Naval Air Sctatioun.
With pearly a million ft2 (92,900 m?) of maintanance shops in five
large hangars, and with a fully sutomated storage and retrieval
system occupying some 340,000 £t2 (31,600 n?), the entire depot
has nearly 2 million ft2 (185,800 m?) of insids working space.

The basic operations at CCAD include aircraft cleaning,
sheet metal fabrication, tool and dis work, plexiglass fabrica-
tion, metal plating, engine testing and maintenance, dearing repair
and replacement and various shop operations. Wastewater discharges
from these operations go to an industrial wvastewvater trsatment
plant (IWTP), a contact stabilization diclogical unit oparated
by the Navy.
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Untdl the late 1976 - early 1977 time frame, spills and
other discharges from the depot caused numerous upsets at the
INT? and contributed to the many violations of the discharge
permit for the treatmsnt facility. Table 1 summarizes some of
the problams encountered during a six~wmonth period in 1976.

TABLE 1 ~ INFLURNT PROBLEMS AT THR IWIP

DATX (1976) PROBLEM
3/2 - 3/2% High phenol in tha influent
3/16 High total chromium in influent
4/7 Chromium spill 1000 hrs, influent pH fell to 4}
no source located.
5/8 - 5/9 Chromium spill traced to ruptured flange at plat-
ing shop.
8/4 Acid spill, in.flm: pH fell to 3.7
8/5 Acid spill containing chrooe
8/11 Chromium spill, infloent pH fell to 2 3; traced
to leaking gasket in plating shop tanks,
8/16 Mejor chromium spill, approximately 25mg/l in
some 750,000 gallons of flow.

The last of the incidents shown in Table 1 will serve to illustrate
the type of problem existing at CCAD. Just as this spill occurred,
a tesm from the US Army Environmental Rygiene Agency (AEHA) arrived

at CCAD, The AEHA tesm, along with CCAD and KAS persounel, established

that the source wvas the plating shop, vheare someone had purged a
500 gallon tank of concentrated chromic ac'd. Whoever purged the
tank simply opened the valve, allowing the contents to spill into
the sump leading to the industrial waste s«wer. There were vays
to sanually contain such spills, but IWTP personnel wers not noti-
fied. The result vas a severs upset at the INT® end permit wviola-
tions for chromium and other pollutants.

The root cause of this and like problems was lack of controi of
discharges to the industrial sewer. Continued investigation by
AEEA revesaled that this was but s symptom of a larger problem, lack
of materials menagement. An invertory of the depot showed hundreds
of drume of a wide variety of paint stripping and metal surface
preparation and coating compounds in open and unattended storage.
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Any operator at any time could apply any chemical to amy job
snywhers in the depot. This was an inefficient way of doing
business and occasionally resulted in dsmaged partas and equip—
ment through misapplication of chemicals. Moreover, it led to
many uncontrolled discharges of pollutants with little opportunity
for those who were charged with trsating the wastes to be able
to react to the incidents of discharges and do their job properly.

On 1 September 1976, the then new Commander of CCAD and Navy
personnel wera briefed by the AEHA project officer. The briefing
delineated corrections and improvensnts in the IWIP operation and
the need for a strong materials management program. Such s pro-
gram would not only save money and resources, it would also help
in reducing the pollution problems the Army and Ravy were facing.

CCAD bdegan an intsnsive materials managesent progrsa. The major
steps taken included: :

- Ounly authorised chemicals wers procured. Raview of proposed
procuremants by enviroumental, safety and quality assurance
persounel became masndatory.

- Tight control of chemical inventories was instituted. |

+ ERac.. separate work center was surveyed and an approved
chemical listing developed for the products they needed.

« A rtquircitnt by a work center for a chemical aot on the
listing was not honored by the Supply Department.

+ If a request was denied, the work center was them required
to receive a special approval from the Chemical Branch, Quality “
Assurance Directorate

. * The Chemical Branch wad also requirsd to perform periodic
analysis of cleaninyg, electroplating, and process solutions, as
requireud to insure conformity with applicable Process Standazd
requiremsnts and direct shop spervisors to makeup, charge, add,
or dispose of laboratory controlled chemical solutioms.

- ¥o chemicals could be discharged to the industrial sewer without

authorization. If disposal of any conentrated waste is required, it
is either removed by a contractor whose services have been retained
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by CCAD or discharged to the industrial sewer in such & way a3
pot to cause upsets and in full coordination with INTP? perscunel.

- A technical liaison has been established to provide guidance
to both Army and Navy personnel to assure smooth transition of
vastes from the Army to the Navy.

- When process tanks are empty, detailed inspections are made
to reduce the likelihood of spills due to equipment failure.

= An intense information and education program was initiated to
assure that CCAD persomnel know the envirommental and safety rami-
fications of their actions. '

~ Should a spill occur, procedures have beean established for
quick notification of appropriate persommel so that available
remedial measures can be taken to minimize the impact.

- Procedurss for controlling chemicals and process solutions
are clearly spelled out in CCAD regulation 700-16, which has been
widely disseminated. Appropriate disciplinary procedures have
been established for those who violate the regulation.

The ruults' have been most encouraging. Table 2 shows some of
the permit vioclations during the six~mounth period in 1976.

TABLE 2 - PERMIT VIOLATIONS

DATE PARAMETER PERMIT REQUIREMENT ACTUAL CONDITION

(1976) 1b/day (Kg/day) 1b/day (Kg/day)
3/2 phenol 0.81 ( 0.37) 10 ( 4.54)
3/3 phenol 0.81 ( 0.37) 13 ( 5.90)
3/5 phenol 0.81 ( 0.37) 20 ( 9.08)
3/9 phenol -0.81 ( 0.37) 14.1 ( 6.40)
3/16 phenol 0.81 ( 0.37) 2.8 ( 1.27)
March avg Cd 0.11 ( 0.95) 0.21 ( 0.095)
March avg phenol 0.54 ( 0.28) 6.0 ( 2.72)
March  avg N 1.6 ( 0.70) 2.8 ( 1.27)
4/8 Cr 27.1 (12.30) 59.5 ( 27.20)
April cd 0.11 ( 0.05) 1.2 ( 0.544)
5/4 cd 0.1 { 0.05) 1.43 ( 0.63)
5/11 Cd 0.11 ( 0.0%5) 1.82 ( 0.87)
5/18 Cd 0.11 ( 0.0%5) 1.20  ( 0.544)
5/26 Ccd 0.11 ( 0.05) 1.46 { 0.355)
6/9 cd 0.11 ( 0.05) 1.00 ( 0.454)
6/15 c4 0.11 ( 0.05) 0.92 ( 0.42)
6/22 cd 0.11 ( 0.05) 1.22 ( 0.553)
6/28 Cc4 0.11 ( 0.05) 0.58 ( 0.267)
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DATE PARAMETER PERMIT REQUIREMENT ACTUAL CONDITION

(1976) 1b/day (Xg/day) 1b/day (Kg/day)
7714 cd 0.11 ( 0.05) 1.00 ( 0.454)
7/23 cd 0.11 ¢ 0.05) 1.36 ( 0.617)
7/28 cd 0.11 ¢ 0.05) 3.84 ( 1.78)
8/13 cr 27.10 (12.30) 65.90 ¢ 29.90)
8/18 TSS 163.00 (74.10) 527.00 (229.00)

By early 1978, the violations had disappeared completely. NAS
has been in co-pl;ance since then.

It is not always possible tv attain compliance with vastewater
discharge criteria through process control. However, a good materials .
management and process control program can go a long way toward attain-
ing compliance. Sometimes the goal can even be reached. The CCAD
story is a case in poiat.
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ELECTROCHEMICAL WASTE TREATMENT PROCESSES: ADVANCED STATE-OF-THE-
ART by Joinx E. Nohren, J. and Dr. Karl Moeglich, Innova, Inc.,
5170 - 126th Avenue Nort'.,, Clearwater, FL 33520 (813) 577-3888

The Innova processes to be discussed are principally con-
cerned with the treatment of water, water-borne toxins, organic
and ionic, and the dewatering.of slimes or sludges. To perform
these tasks Innova has developed three basic processes, each
of which employ as a basic mechanism, the boundary layer
phenomenon or the application of surface free energy. This
paper will not discuss the mechanism of the processes, but
rather their potential applications. However, each process was
theoretically predicted prior to the commencement of experi-
mentation, and are based on sound scientific fundamentals.
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Innova technology is based on three principal processes:
the first prucess utilizes the Innova Ion Transfer Membrane
which as the name suggests allows for ion transfer, not ion
exchange. This unique membrane does not function as a diaphragm
or through osmosis, but rather functions as a species separator
in an electrolysis cell. Using the Innova Ion Transfer Membrane
‘'we can separate and concentrate both anions and cations, with
equal efficiency and if desirable, even in cross flow. As an
example, in treating electrochemical milling sludge we utilized
a dialysis configuration. By dialysis we simply mean a three
compartment cell with each compartment separated by the ion
transfer membrane, In this instance the sludge is placed into
the center compartment or dialysate. When a direct current of
approxinately 4 volts and 20 amps is applied, the existing
metal complexes present in the sludge are disrupted with the
sodium transferring to the cathode compartment cortaining
distilled water and thus producing sodium hydroxide. At the
same time, the anion NO; is transferred into the distilled
water contained within the anolyte compartment producing nitric
acid. If desired, the anolyte and catholyte can be recombined
to regenerate the original electrolyte., 1In the dialysate com-
partment the metals precipitating as pure hydroxides are freed
of their strong coulumbic charge and multiple layers of boundary
water. This sludge when removed from the cell will readily air
dry and the remaining supernatent is dischargable to the environ-
ment freed of the heav,; metals. The economics of this test
program indicate that 10.)0 gallons of sludge can be treated for
$16.00 at 3¢ per kilowatt hour. Work for this particular
application was performed for ARRADCOM at Picatinny Arsenal and
-is relevant to the problems inherent in Scranton as well as
other munition plants chemical milling the various high chrome
alloys.
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Uniquely, the Innova membrane can function in such environ-
ments as sludge, slimes and organic wastes without fouling or
plugging as would be the case with other membrane technologies.

The Innova membrane may be constructed from a wide variety .
of materials which are selected for their resistance character-
istics to the particular environment within which they will
operate. As an example, the membrane eiployed for the recovery
and concentration of chromic acid frem plating wastes is of a
polyester base. This particular material provides a projected
life of three to five years in 15% chromic acid concentrations.
The standard chrome recovery membrane assembly is modular in
nature containing independent anodes and cathodes and may be
added to or removed from a system in its entirety permitting
ease of maintenance as well as the ability to handle a wide
range of floor requirements through the simple replication of
modules., Put into perspective, one system module tank with the
physical dimensions of 2' x 4' x 2' deep containing eight
membrane cells, or approximately 21 square feet of membrane
area, will typically remove and concentrate up to four pounds
per day of chromium trioxide. The operating costs (essentially
power costs only) are between 55¢ and 95¢ per pound of chromium
trioxide recovered, the variation depending upon the operating
conditions, using a basis of 3¢ per kilowatt hour. Additionally,
as an example of the range which the technology can operate
within, we have introduced 500 ppm of Cr VI into the catholyte
and without difficulty removed it to below 0.0l ppm. Further-
more, we have maintained the Cr VI gradient oa each side of the
membrane at ten million to one.

Innova membrane technolcgy can be applied to a wide range
of applications which include the destruction and concentration
of metals present in lead azide, the treatment of toxic ponds
such as Basin F and Rocky Mountain Arsenal, the treatment of
herbicidal wastes and agents high in sodium content, removal
and concentration of radiocactive wastes and a host of other
aprlications including the simple deionization of water.

Wich respect to the treatment of nuclear wastes, we have
run tests on a synthesized solution of Three Mile Island
reactor waste with highly positive results. The synthesized
solution was introduced into the dialysate chamber of a dialysis
cell, resulting in the transfer of the various elements into the
respective anolyte and catholyte compartments, Our early test
results will not allow us to state conclusively that the super-
natent would not remain somewhat radicactive, however, the
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radioactivity would be sufficiently reduced to permit effective
treatment by evaporation or other normal means without the

usual hazard to operating personnel in case of equipment mal-
function or breakdown. In a somewhat similar laboratory

program, we have also been successful at separating U235 from
holding pond water, precipitating the uranium as uranyl hydroxide.
Currently we are pursuing, under contract, three separate
applications in the nuclear area.

The second principal process which Innova has developed
is a single combined process which will coagulate particulate
matter present in an effluent while concurrently oxidizing or
reducing oryanics found in solution, including bateria and
virus. This process is simply referred to as the Innova .
Coagulation/Oxidation process. With this process the oxidation
is not limited to the face of the electrodes but rather occurs
throughout the entire body of the circulating influent. The
reaction occurs as a result of the dissociation of water into
the hydrogen ion and the hydroxyl radical which is one of our
more powerful oxidizing agents. This dissociation takes place
as a result of corona discharge which occurs whenever highly
conductive particles within the Innova fluidized bed come in
close proximity with one another. Within the body of the cell,
‘these highly fluidized bed particles act as miniature generators
producing one hundred thcusand volts per centimeter in a fre-
quency of ten thousand hertz. It is the transfer of this energy
which dissociates the water freeing the hydroxyl radical. Con-
currently the high frequency generated will throw the coulombic
charge. of colloidally suspended particulate matter into momentary
disarray freeing the bound water and thus permitting agglomera-
tion of adijacent particulate matter. :

. The Innova Coagulation/Oxidation process is not only
extremely effective and efficient, but also allows for a wide
range of design latitude. &An example of its capabilities has
been demonstrated in the treatment of TNT pink water under a
program sponsored by MERADCOM and Ft, Belvoir where we have’
successfully reduced the effleunt contamination from 150 ppm
TNT to less than 1 ppm TNT at a treatment cost of approximately
$1.90 per thousand gallors. (This cost equates with the treat-
ment cost of approximately $8.00 per thousand gallons using
carbon absorption technology which leaves a secondary disposal
problem.) Additionally, gas analysis indicated the production
of no noxious gases with the very minor exception of a few ppm
carbon monoxide. Under the MERADCOM test program, we further
tested the compatibility of the treated TNT effluent by main-
taining five highly sensitive fish species within 100% treated

51




pink water for a period of three months with no fatalities. 1In
fact, we have not yet found a dissolved organic which could not
be effectively treated, including phenol and PCB's. The versa-
tility of our processes can be further demonstrated by combining
the oxidation/coagulation system with the Innova membrane for
treatment of Rocky Mountain Basin F effluent as well as the
treatment or demilitarization of other chemical agents contaln—
ing both metal ions and organic compounds.

}Additional'test programs undertaken thus far indicate that
the Innova coagulation/oxidation process further offers con-
siderable potential for the treatment of Army Field Hospital
- wastes as well as sanitary wastes such as sewage and laundry
and shower effluent. As an example, these tests have indicated
that a thousand gallons of raw sewage could be treated for
approximately lOkwh. Results and economics of our laboratory
programs are available upon request. (While perhaps somewhat
out of context with this discussion, it should be noted that
pre~treatment with the Innova Coagulator/Oridizer substantially
enhances the life capabilities of reverse osmosis treatment
units being utilized for such applications as field water
generation.)

The third Innova process applicable to this discussion is
a means by which slimes and sludges may be electrically dewatered
from a 6 to 1ll% starting solid concentration to any degree of
concentration desired. Practically, we find that it is only
necessary to dewater to the point that the coulumbic charge is
broken and sufficient water removed Lo permit air drying or,
if metal recovery is desired, that the matrix void water has
been removed thus allowing for acidulation. In the phosphate
industry we dewater slimes to approximately 25% which removes
the void water allowing for acidulation with sulfuric acid to
bring the contained elements into solution. The Innova de-
watering system is essentially electrophoretic in nature however,
is sufficiently improved to permit economic and efficient de~
watering of slimes and sludges. An added advantage of the
Innova system is its ability to separate the heavy metals from
the sludge and supernatent thus permitting the discharge of
the supernatent into the environment and the utilization of
the sludge, in many instances as a valuable by-product for
fertilization and soil conditioning.

This discussion is by necessity very general in nature,

however  the processes are fully patented and addltlonal
information is available upon request.

52

é

by

AN

YO i

‘;5.'@:‘»‘.”.0‘1‘.‘.

-

A

LS A

- cw A v
NoD - AMIVN I

ot 1

RSP - SN B}

.
SR S

A

o~

-
&

RNy |

-

TR S S NN D S

* ]



CHEMICAL ENVIRONMENT REGISTRATION

James T. Ammons
U.S. Army Corps of Engineers

David Appler
Defense Logistics Agency

Dr. Ruth Arisman
General Electric Co.

Dr. Kenneth Back
USAF

Dorn B. Backman
NSC Charleston

Dr. M. Barron
Equitable Env HLTH

Patrick G. Besl
Defense Property Disposal

Francis A. Bizzoco
HQDA, Office CH ENGRS
Director Military Program

Mercedes B. Botts
HQ Defense Logistics Agency

James L. Boyland
Envirodyne Engineers

Ray R. Bramhall
Standford Research Institute

Dr. John A. Brown
John Brown Associates

Dan Burch
US Naval Weapons Support Cntr

Charles H. Caban
Post ,Buckley, Schuh & Jernigan

Stanley L. Carlock, P.E.
Omaha Dist. Corps of ENGRS

Duncan Chapmnan
3245 Airborne Group

53

Paul E. Chase
Beckman Insts., Inc.

Dr. Vincent J. Ciccone
V.J. Ciccone & Assoc., Inc.

Ron Coles
Sverdrup & Parcell Assoc.

Peter Conlon
Association of American Railroads

J.A. Conyers

Steven W. Coyle
Air Force Logistics Comm.

. Dr. Henry Crain

KEQ ARRADCOM

R.R. Dempsey
CODE 05

Denny Dobbs
O.H. Materials

‘Bernard A. Donahue
Dept. of the Army

Richard E. Donneily
Office of Asst. Sec. Defense

Terry Doughtery .
Computer Science Corporation

Charles R. Dunn
Norfolk Naval Shipyard

Dr. Donald K. Emig

HQ DARCOM

G.R. Eskeiund
Army Mobility Equipment R&D CMD

William K. Faisst

Brown & Caldwell Consulting Engrs.

il

=

5

2

¥
o % %y

4
s

R

e,

AN

€%

......
T
Yt A

L AL I

v

i
o
'.‘-‘n‘.

.
~

.

% Lo

PRy
LR SY A N

. e e e e
7. . »
et et

el

.




Mr. James T. Ferguson

Theodore Jonas Associates

Dr. Willard Fey
AFCEC/DEV

Mr. Larry Fisher
TEAD

Mr. Robert T. Flowe
HQDA

Mr. John B. Forrest, Jr.
USAF - POPE AFB, NC

Mr. Richard K. Gast .
Computer Sciences Coro.

Mr. David Gidley
SRT International

‘Mr. Andy Glass
USAF

Mr. Thomas G. Grady
ercules Inc. ‘

Mr. Robert J. Graham

Lockheed Missiles & Space Co.

Mr. Robert Graziano
O.H. Materials

Mr. James C. Greenfield
ARRADCOM

Mr. Charles A. Grove
AFL Industries Inc.

Mr. Kay L.A. Harrison
US Navy

Mr. Robert L. Hash
Holston Defense Corp.

Mr. William Hasselkus
ARRADCOM

Mr. Paul R. Haviland
Dept. of Defense

Mr. William H. Hedlay
Monsanto Research Corp.

Mr. Geoffery D. Hemphill

Col. Charles Henry, USA
OCE Dept of Chief Engineers

James P. Huber
US Army Infantry Center

Larry J. Hudack
Western Design Corporation

H. Erle Janssen, Jr. ’ '
Northrop Services Inc.

Col. Frank A. Jones, Jr.

Mr. Marvin J. Kahn
AAI Corporation

Keth E, Kawaoka
The Aeorspace Corporation

LCDR William Koski
CEC USN

" Sherrill G. Laney

USAF

Mary Ann Latko
AFL Industries, Inc.

Calvin 01 Lawrence
US Environmental Protect Agency

Charles A. Layland
Gilbert Associates Inc.

Dr. Leonard A. Lee

- Franklin Inst. Res. Lab.

Dennis G. Lindholm

Ralph E. Lindsey
Red River ARmy Depot

John W. Loosle
Thilkol

Ralph B. Lynn
Federal Cartridge Corporation

Mr. George Marienthal
Office Deputy Asst. Secretary of Defense

H.A. Martin

William S. McAvoy
Environmental Engineer

54

AT
ot :"‘. '.'.,?,.l

’
3

..
o
B
Y

R RS §

-
L

, DE
BE | ROOKY

»

PR
AT A
I N R

'y (\r‘:’
2L

LY
AN
AN

)



Joseph L. McCauley
NAVFACEGCOM

James McCullough
SPR/CRS

Fred McCuigan
Naval Facility Eng. Comm.

John T. McMullen, Jr.
Director of Marketing

Col. John P. Meade
USAF Occupational & Environmental

Henry L. Mellichamp
Environmental E ngineer

Dr. Alvin F. Meyer
A.F. Meyer & Associates

George J. Shepherd
SCS Engineers

Karl Moeglich
INNOVA Inc.

Capt, Anthony M. Monroe
USAEHA '

Frank E. Montgomery
Naval Weapons Support Center

Capt. Benjamin Montoya
Office of Chief Naval Operations

Harold D. Motir
Advanced Marine Enterprises

Homer D. Musselman
HQDA, Off. CH Engrs. Dir.
Military Program

L.G. Neal
Tenkekron

Grodon W1 Newell
National Academy of Sciences

Capt. Elliot King
USAF Occupational & Environment

William R. Nicholls
DFAE US Army

"~ 55

Mr. John E. Nohren, Jr.
INNOVA, Inc.

Mr. W.J. Nolan
Armu Armament Command

'Col. Maurice L. Northcutt

Soil Systems, Incoporated

Rudolph A. Peterson
AEROJET Solid Propulsion Co.

MAJ Robert A. Pettit
US Air Force

S.W. Plehn
EPA

Col. Harold A. Polson, Ret
FMC Corporation ESD

Daniel J. Quagliarello
NAVMAT Navy Dept.

John Joseph Redfern
USMA

Gene Rinebold
Wes Con Inc.

Capt. James C. Rish
USAF HQ/MAC/DEEE

Gary W. Robinson
HQDA '

Robert G. Ross
Environmental Engineer

Douglas L. Royse
US Army Environmental Agency

Raymond L. Ryan
A.T. Kearney Inc.

Mohi nder Saini
Defense

F. James Schroeder
AAI Corporation

LTC Sterling E. Schultz
AFESC/DEV

Alton C. Schwark. PF
Donohue & Associates

S

>

LSRN
.,

v W Tt
B T T e e

TR
MEGES

)
RS

e
e
¥

-4,
[




Mr. Arthur J. Shannahan
Midwest Res. institute

Lt. Kenneth P. Shelton
USAF

Russell K. Smith _
Bahellg Columbus Labs.

Ken Stachin .
Aberdeen Proving Ground

Dr. Carlos Stern

Office Asst. Secretary of
The Air Force

Marlin Strand
NUS Corporation

Wayne R. Sueker
Honeywell Inc.

B.W. Teates Jr.
US Army Engineer Division

Ivan Tominack
Naval Ordanance Station

2nd Lt. Steven C. Townsend
USAF

Walter K. Trought, Jr.
HQ Defense Logistics Azency

Watler K. Trout
Defense Logistics Agency

Frank R. Ulbrich

Aeor jet Energy Conversion Co.

Joseph Urbanek
Defense Logistics Agency

R.C. Veronee, Jr.
Naval Supply Center Safety

Maj. Daniel R. Voss
O0SA, OASA IL&FM DESOH

David E. Walters
ARRADCOM

David E. Walters
ARRADCOM

Major Thomas S. Webd
USAF

William J. Weber
US Army

James R. Wolfe
Nedlog Tech. Group

Dr. Sachio Yamamoto
Naval Ocean Systexas Center

56

A
. -

A e 2 T
Padre gt A

4

<»
L}

3
s 3
",

P

A 70
&

t("
RN

x

PN X

AR AT
. g&&&%\%;




