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INTRODUCTION

The Resource Conservaticn and BRecovery Act (RCRAY (PL 94-380) of 1976 was
enacted to provide technical and financial assistance for the development of
management plans and Facilities for the recovery of emergy and other resources
from discarded materials, for the safe disposal of discarded materials, and
for the regulation of hazardcous wastes management. Under Subtitle C of RCRA,
the Environmental Protection Agency (EPA} was required to promulgate
regulztions on ldentification apd listing of hazardous wastes and regulations
affecting the generators, transporters, and owners/operators of faclilities for
the treatment, storage, and disposal of hazardous wastes. These regulations
appeared in the Federal Register on May 8, 1980. Amendments affecting trhe

listing of hazardous wastes appeared in the Federal Register November 12, 1980.

There are hetween 35 and 60 mlllion tons of hazardous wastes generated
annually, of which about 15 wmillion are generated by industries in the
Chemical and Allied Products Sector (SIC 28). These wastes contaln toxie
substances which may also be carcinogenic, mutagenic, and teratogenic. Some
of the companies in SIC 28 treat, store, and dispose 0f the wastes that they
generate,. Wastes may also be tramsported to companies who specialize in the
treatment, storage, and disposal of these wastes. This group of companies is
classified as “"Refuse Systems” (5IC 4953). It 1s estimated that about 6,200
workers are directly involved in the tramsportation, treatment, storage, and

disposal of hazardous wastes from SIC 28.

There are many companies in bath S5IC 28 and SIC 4953 which are currently
treating and disposing of hazardous wastes from chemicals manufacturing. Many
of these companies also have hazard controls in place that are designed to
protect the workers from known hazards, both Quring normazl operations and
during upsets or emergencies. The objective of this control techmolopy study
is te document and disseminate information on effective engineering comtrols,
work practices, monitoring programs, and perscnal protective equipment, The
HIOSH study will result in a technical report which will be designed to assist
hazardous waste operators in their efforts to prevent worker exposures to

occupational health hazards. Furthermore, an attempt will be made to present



a spectrum of available alternatives for hazard control in various treatment

and disposal operations.,

The 1lmplementation of BRCRA repgulations has created business opportunities in
the area of hazardous waste treatment and disposal. This has also created
employment opportunities reflected in a steady rise in the number of workers

vho are involved in the treatment and disposal of hazardous wastes.

The Occupational Safety and Health Act of 1970 (PL 91-596) was enacted to
"assure galie and healthful working conditions for men and women."™ The Act
established the Narlonmal Institute for Occupational Safety and Health (NIOSH)
in the Department of Health and Human Services. NIOSH was charged by this Act
with rthe duty and responsibility to conduct research and develop guidance for
preventing or reducing exposure of workers to harmful chemical and physical
agents. In response to this lepislative mandate, NIOSH has conducted majox
programs to document, develop, and disseminare Informarion regarding the
health effects of such agents. To complement these ongolng programs, NIDSH
has instituted a major effort to prevent occcupational health and safetry
problems throuwgh the assesswment and application of hazard control technology

in the workplace.

This survey was conducted as part of a NIOSH project to assess and document
effecrive controls in the routine disposal of hazardous wastes from chemicals

manufacturing.



AUTHORITY

Two of the main policy cbjectives of the 1970 Occupational Safety and Health
Act (PL 91-596) are to:

o Hncourage employers and employees in thely efforts to reduce the
number of occupational safety and health hazards at thelr places
of employment, and to stimularte employers and enmployees to
institute new and to perfect existing programs for providing safe
and healthful working conditioms.

o Provide for research in the field of occupational safery and
health with a view to developing innovative methods, techniques,
and approaches for deazling with occupational safety and health.
Under Secticn 20 of the Act, the Secretary of Health aad Human Services is
authorized to conduct special research, experiments, and demonstrations
relating to accupational safety and health as are necessary to explore new

problems Including those created hy new technology.

Paragraph (d) vregquires the dissemination of the information obtained to

employers and employees.

The WNational Institute for Occupational Safety and Health was established to
perform the functions of the Secretary of IHealth and Human Services described
in Sections 2 and 20 of the Act. The menner in which investigations of places
of employment are conducted by NIOSH and 1rs representatives is outlined in
the Code of Federal Regulations (Title 42, Part B3a).



PRODUCTS AND MANUTACTURING OPERATIONS

Tennessee Eastman Company {(TEC) 1s a manufacturing unit withian the Eastman
Chewmicals Division of Fastman Keodsk Company. Im its plant at Kingsport,
Tennessee, Eastman wmanufactures over 350 products 1in three principal

categories; fibers, chemicals, and plastics.

TEC is one of the leading U.5. producers of polyester, acetate, and modacrylic
fibers and celluloesic plastices and holds an important position jin the
manufacture of chemicals. The Kingsport plant produces materlals for Kedak's
photographic products, fibers, chemicals, and plastics for sale to other
manufacturers and processors. Fhotographic hydroquinome and antioxidants, and

inhibitors derived from quincne, are also produced there.

Employment in Eastman organizations in Kingsport exceeds 13,000. The physical
plant cof Tennessee Eastman Company includes more than 250 bulldings on a

670~acre plant site.

The plant at Kingsport was established in 1920 to produce methanol (wood
aleohol), The wood distillation process was discontinued in 1%45. TIn 1930,
Fagtman Xodek transferred to Kingsport its preduction of cellulose acetate.
Cellulose esters are the basic raw materials for making Kodak's safety film;
for ESTRON and CHROMSPUN acetate yarns; and Eastman c<ellulosic plastics,
trademarked TENITE, widely used in molded and extruded plastic products.
Other products of cellulose esters are ESTRON tow, used in cigarette filter

manufacture, UVEX plastic sheeting, and KODACEL plastic film.

RODEL polyéster 45 used in blends for men's and women's apparel, hocnme
furnishings, and as fiberfill batting. VEREL wmodacrylic fiber is used in

apparel fabrics, home furnishings, and industrial applications.

Other products manufactured by Tennessee HEastman Company include TENITE
polyterephthalate plastics, adhesives, Eastman Industrial and agricultural

twine, and textile dyes.



Texas FEastman Company, another Eastman Chemicals Division unit, produces

alcohels and aldehydes required In large quantirles ac Xingsport.



HAZARDOQUS WASTES

Hazardous wastes generated 1In tonndge quantities by TEC manufacturing
operations fall 1into four broad categories. They inclute those that are
1) ignictable, 2) corresive, 3) reactive, and 4) halogenated and nonhalogenated
solvents and/or organic species. The TEC RCRA application alsc has listings
0of a variety of hazardous wastes that are generated in relatively small
amounts {1 te 1,000 pounds). These consist of specific compounds that are

listed in the RCRA regulations.

Company officials explained that TEC has in place a Waste Manapement System
which was designed to safely and effectively handle hazardous wastes. Before
a waste is pgenerated in significant quantities, data is compiled on 1its
characteristics (both chemlcal cemposition and healrth effects) and appropriate
disposal methods are ceonsidered. This review takes place at the pilot stage
of development. TEC attempts to anticipate regulation of a given waste (1f it
is not already listed by Federal and local regulations) by assuming that a

limited discharge rate will be imposed in the future.

Wichin TEC, a catalog of all hazardous wastes from manufactering operaticns i1s
maintained. To reduce analyrical requirements, process waste Streams are
characterized and recorded and are mixed with other waste streams only when
they are compatible, thus reducing the frequency with which wastes are

characterized.

All waste contalners are labeled., A typlcal label 15 shown in Figure 1. The
label has detafiled information on the origin of the waste ({waste name,
building, and phone number) and its sequence number. The latter is used to
obtain detailed information on the waste from a computerized data base or
cospur.ey printoot. The Llabel alaa identifies the wmethod of disposal or
disposal site. As can be seen from Flgure 1, the label contains detailed
information on exposure hazards (inhalation and skin), fire hazards, and
reactivity hazards. BRatings between ©¢ and 4 sare assigned ¢to each of these
hazards and these are written 1In the appropriate boxes., There 1as also

information on how to avoid or deal with some of che hazardg.
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HAZAEDOUS WASTE INCINERATION OQPERATIONS

OVERVIEW

Thermal treatment of hazardous wastes by dincineratlcoan is carrled out In two
rotary kilns and one stationary 1iguid injectlon ifacinerator (or 1liquid
chemical destructor). The two rotary kilns are rated at 50 milliopn EBTU per
hour each. Both are fitted with waste hear bollers and scrubbers. Only 10
percent of the golid waste incinerated is considered hazardous. The balance
consists of plant refuse such as off-specification polymers, process residues,
cardboard bozes, and paper. Only the rotary kilons were in operation during
the NIOSH survey.

Figure 2 is a plan view of the two tank farms, one dumpster pad, cne Lrailer
pad, and the solid waste sample bottle disposal areas. Operation of the rwo
rotary kilns is achieved by one control room operator and two “outside” kiln
workers who: 1) hook up trucks amd dJdumpsters; £} push trash into the
incinerators; and 3} perform such tasks as starting pumps and taking
readings. Supervisory personnel include 2 chief operator and a foreman. The
chief operator's responsibilities include completion of paper work {(charts,
log sheets, etc,), assigning specific job duties Lo the kiln workers, and
assisting in various duties as needed. Figure 3 is a perspective view of the

s0lid waste and sample bottle feed areas.

Each kiln has five burners. One is for fuel ofl and the other four are
nozzles for burning waste liquids. The latter are transported to the
incinerakor site elther by 5,000-gailon trailers or 750—zallon portable tanks
(or dumpsters). There are provisions for rransporring 1llquids from these
mobile tanks directly to the burner aozzles. Statlonary tanks are available
for temporary storage of waste liqulds before disposal in elther of the two
rotary kilns or the liquid chemical destruction. There are alsoe facilities
for handling and temporarily storing wastes originally contained in 55-gallon

drums .
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There are two starionary (tank) storage faciliries at this site. The No. 3
tank farm consists of four, 20,000-gallon storage tanks that provide fuel far
the liquid chemical destructor and the twe kilms. Filling, moniroring rank
levels, and contrel of the pumps at this tank farm are the responsibility of
the liquid chemical destructor ocperator. When the two kilns use these tanks
as a fuel source, chemical flow, line selection, and block wvalve control are

at the discretion of the kiln operator.

The horizontal tank farm consists of: two 2,500-gallon stainless steel tanks;
one 7,000-gallon iron tank; and one 750-gallon reactive chemical tank.
Chemicals transported to the site in 55-gallon metal drums are the primary
source of chemicals supplying these tamks. General service personnel, under
the direction of the chief operator, are responsible for filling these tanks.
Tank selection and monitoring of the filling process is assigned to the chief
operator. Chemicals from these tanks can be incinerated In either kiln. Pump
control, line selection, and chemical routing are the responsibility of the

rotary kiln opexrator.

There are two dumpster pads In service. These pads are used as unloading
stations for mobile liquid chemical dumpsters. Line selection, chemical flow,
apd pump control from these stations are controlled by the rotary kiln

aperator.

Twe trailer pads are used co dispose of "direct burn” trailers. No. 1l trailer
pad serves HNo. 1 kiln and No. 2 trailer pad serves Ho. 2 kiln. The
incinerator worker is responsible for waking the appropriate line connections
ar these starions., The rotary kiln operators are responsible for line

selection, pump control, and chemical flow.

The Ne. 1 trailer unlpading pad 15 alsc the unloading station for the fuel atl
storage tank, This tank 1s the fuel source for the main burners on No. 1 and
No, 2 kilns. Use of this tank as & fuel sopurce is controlled by the rotary
kiln vcperater. Haintainiong an operational tank level, pump control, and

trailer vnleoading are also the responsibilities of the totary kiln operators.

11



HAZARD ANALYSIS

The TEC fncineratiom operatlon includes hazard coatrols for a number of
patentlal hazards. There are potential iphalation and skin exposures to a
varlety of yolatile organic compounds and reactive ar corrosive materials with
varying permissible expeosure limita. Controls have also been implemented for
the preventian of fires and erplosions resulting from 1) static electricity
generated by flowing flulds, 2} inadvertent mixing of incompatible materials,
dnd 3) explosive chemical/alr mixtures. There are provisions included in che

facilicy design and {ts operating procedures ro reduce the porential for leaks.

In rourlne operatious, the chief operator and the two kiln workers are most
likely ro be exposed ro chemicals and solid wasres that are handled at the
facility., In the case of liquid wastes, the main sources of portential
exposure are 1) hooking up and disconnecting dumpsters aod trailers,
2) emprying of 55-gallon drume, 3) leaks from pipimg ficrings or pumps, 4)
cleanvp of line sivainera, and 5) hendling of solid waste (discarded filter

media) with resldual solvent.

12



CHARACTERIZATION OF HAZARD CONTROLS

The hazard conkrols at the TEC ingcineratlon facility were characterized during
a 4-day in-depth survey between November 8 and HNovember 11, 1982, The
cheracterization invelved 1) air sampling for contaminants rhat were likely to
he present, 2) assessment of work praciices and engineering coutrols and their
roles in reducing exposures to contaminants, and 3) observations of the use of
parsonal proiective equipment, While iLhe NIOSH Leaw was at the site, the
following operations were active at the Totary kiln inclomerator: 1) solid
waste handling and disposal, 2) direct burning of liquid wastes from dumpsgers

and trailers, and 3) feeding of sample botrtles and fiber drums and lard cans.

Air sampling was conducted over 3 days (Hovembar 9 to November 11, 1982) and
was performed only during the 7:00 a.m. to 3:00 p.m. shife, Sida-by-side
sanpling was conducted by NIOSH and TEC for both area and petsonal samples.
Because there is a wide variety of chemicals in use at the manufacturing
complex and because it was not possible to decrermine a pricri what materials
were likely to be disposed of at a given time, the air sampling wmethods
amployed ware, of necessity, general in nature. Charcoal tubes {100 mg/50 mg)
were uged to ceollect nonpolar organic materiasls and solvents and silica gel
tubes (100 mg/50 mg), Lo colleci polar organiecs such as methanol. Adr samples
of the order of 10 licers, collected at a rate of 50 cc/min, were deemed
adequate. Short-Lerm personal samples were also collected on workers during
specific operations such as the connect/disconneci of a trailer or dumpsters,
Hlowever, these operations were of too short a duration (of the order of a few

minutea) for adequate quancitation and qualitation,

Many area samples were used to qualitate the warious species. Charcoal tubes
(area samples) were amnalyzed for organic materials using NIOSH Method P&CAM
127. These tubes were desorbed with carbon disulfide spiked with tridecane as
an intermal standard., Chromatograms were developed using gas chromatography
techniques., The column used was a 30 meter DB~1 bonded phase, fused silica
caplllary c¢olummn {splitless mode) and the detecior was a flame ionization

type. All chromatograms from this preliminary analysis were idencical and arxe

13



exeuplified by Figure 4. These analyses revealed the presence of very samall

amounts of acetone, xylene, and toluane.

On November 10, 1982, a faint smell of acetic acid was discernable in the
solid waste siorage area, Analysis of charcoal tubes confirmed che presence
of small but measurable amounis of acetic acid. At this point, it was decided
that all charcoal tubes from personal samples should be analyzed for acetic
acid since, among the contaminants that were revealed by the qualitative
analysis, it had the lowest permissible exposure limit. The samples were
analyzed, using NIOSH Mechod S-169, by desorption with 1 ml! formic acid and
analyzed by gas chromatography FID using a 6-foot, 1/4-inch glass columm
packed with 0,3% SPL0O00/0,3% HyPO on Carbopak A. The limit of decection {(LOD)
for the method is 6 ug/sample (about 0.2 ppm) and the 1imit of quantitation
{LOQ} is 16 ug per sample (about G.5 ppm).

14
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HAZARD CONTROLS

GENERAL CINSIDERATIONS

Importact hazard controls in effect at the TEC fncineraters fall into four

categories:

l. Engineering Controls — These 1nclude ventllation, automation, and orher

system design features that directly or indirectly conctribute to lowering
occupational exposures to chemlcal and physical agents cr enhance worker

safety (fire and explosion hazards).

2. Tralning and Educatien Programs - ZEifective programs result 1in work

practices which significvently winiwmize the potential hazards assoclated
with the worker's performance of his job, These programs may include
on—the—job training and formal and specialized tralning inside or autgide

the company.
3. Monitoring - This includes both eavironmental and medical moniroring of
the employee and observattion of che employees in the workplace to assure

managewent that job dutles are performed in a safe manmer.

4. Persvaal Protectlve Equipment - Equipment 1s provided to the employees and

used to elther further reduce or completely eliminate exposure to hazards.

ENGINEERING CONTROLS

The TEC incineration facility has been designed to handle 2 wide variety of
wastes with respect to physical properties (consistency and state), and
chemical and toxicological properties. The flexibiliey bufle lato the design
and operatien 1s such thavr, except for hazardous wastes {n drums, Iincoming
wastes {trailers, dumpsters, and lard cans and sample borctles) may be directly
disposed of inro either the kilns or the liquid chemical desatructor. This
flexibility is viewed as an engineering coatrol since it reduces the number of

transfer operaticons of ithe wastes and eliminares the porentlal hazards

16



agsociated with mixing incompatible materials in storage tanks., Also builg
into the system are process contfol schemes and devices which reduce the
potential for small or large leaks and spills while ligquid wastes are being

transferred to the kilns for dieposal,

Hach kiln has four waste burners and nine possible sources of hazardous
wastes. These are 1) trailer aludgea and liquids (2 sources), 2} dumpster
liquids, sludges, and diketene (DK) sludges {3 sources), 3) reactive
chemicals, waste oila, and compatible waste chemicals from the horizontal tank
farm (2 soutces), and 4) wet wastes, dry wastes, and mixed halogens from the
"No, 37 tank farms (2 sources}. Ever though the Neo. 31 tank farm represents
only 2 sources of waste at any given time, a switching station which conaists
of flexible hozses and quick connect/disconnect fittings peramits disposal of
wastes from the utility, mixed halogen, wet compatible, and dry compatible

wactes from that tank farm,

Two other switching stations facilitate disposal of wastes from the nine

saurcas maniloned ahave as needed.

The diacuasion of engineering conirols will be orgapmized by group or type of

waste as follows:

0 Trailers

o Dumpsters

¢ Tank farms

0 Sample bottle and lard cans

¢ Solid waste (trash)
Trailers

As mentioned earlier, trailers concaining liquids or sludges are brought to
eliher one of iwo pads. TFigure 5 is a photograph of an "insulated" trailer at
pad No. 2. Before line conneciions are made by onme of the kiln workers, the
hazardous waste permit is taken to che contrel room for inspection by the

operator., The latter decides which sucijon lines/burner combinacions to use.

17
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The kiln worker them reéturns to the trailer pad and makes these connections.
A ground wire is first attached to a metal part on the traller body. A
flexible hose {which has previously been steamed) with appropriate fittings is
attached to the trailer at one end and to the appropriate fitting (liquid or
sludge) at the other end. The sucticn and supply lines for both liquida and
sludges (and the respective instrumentation} are shown in Figures 6 and 7. It
may also be necessary to make appropriate connections to the desjignated kiln

burner at the switching station,

If trailer liguids are being disposed of, the kiln operator staxrts the
centrifugal pump and opens the electrically operated black wvalves 2, 3, and
4, Valves 3 and 4 wlll not open unless upstream pressure 1ls at least 40
percent of normal cperating level. When block valves 3 and 4 are open, valve
1l at the suction side of the pump 1s alsc opened. These valves fail shur upon

loss of signal.

The trailer liquid pumps are electrically driven constant speed centrifugal
punps with explosicnproof motors and are fitted with double mechanical seals
to prevent teakage of wastes. A liquid recircuelation loop, with a relief
orifice, arocund the pump is incorporated to prevent damage to tha pump and
lines in case the flow is obstructed. Steaming of the lines (and flexible
hoses) ie facilitated by providing contrelled sources of steam at 3 locations,
as shown in Figures & and 7. Frequemnt steaming of the lines is essential to
remove residues which may otherwise react wlth incompatible wastes that are

subsequently disposed of using the same circuit.

The kiln operator can tell whether the proper line comnections have been made
by the kiln worker by ocobserving indiecator lights on the panel board graphic in
the control room, These Indicatoy lights are turned on by pressure sensors
which in turn are activated by instrument air. Ieterlocks are Incorporated
such that block valves will not open (and the pump will not start) unless all
connections are complete. This prevents the occurrence of spills and

consequent. eXpasures.

19
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For certain liquid wastes, pumplpng 1s not oecessary. Inert gas pressure alded
by gravity 1s used to force the liquid through the lines. A flexihle hose
connected to a gas pressure source is available at the trailer pad. When its
use i1s indicated, the other end of che flexible hoge iz aktached to an
appropriate fitving located at the top of the trailer. Use of gas pxessure to
displace the liquid reduces the meintenance requirements for pumps and, in
turn, lowers the frequency of exposures. Also, blanketing tanks that contailn
materials which tend to form exzplosive mixtures with alr Is a desirable

precautiom.

There are also facilitles for disposal of sludges =at esch trajler pad. Thesze
are of higher viscosity than 1liquids and may require steam heat and/or
insulation to keep them in the liquid state. The traller sludge lines are

therefore steam-traced.

A positive displacement variable speed pump is used to force sludges rthrough
the appropriate lines. A high-pressure alarm {PHA) and high-pressure
interlock (PHI) are inecorporared. The PHI fnterlock causes a pump shurdown if
pregsure 1n the lines becomes too high. This engineering control, in addition
to protecting the Integrity of the process, also redonces rthe potential of
unwanted leaks and spills that may result from l1ine damage caused by high
pressure. Other contrel features i1ncorporated Joto the sludge Iine are
similar to those for the trailer liquid linme (block valves, line connection
indicators, etc.). Block wvalve 1 will automatically close when steaming of

the line 1s started at the suctlon side of the pump.

Dunpsters

Dumpsters are 750-gallon metal containers with appropriate ficcings ro
facilitate conmect/disconnect operations and with provisiens for steam or
electrically heating and agivation 50 as o maintain the wastes 1in a liquid

5rare.,

Figure 8 is a photograph showing a typical dumpster in use at this facilirty.
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Three types of wastes arrive at the facility in dumpsters. These are liquid
waates, sludges, and so-called "DK sludges”, which represent a class of
corrosive materials. Many of the principles and concepts of splll prevention
that have been iIncorporated for wastes in trailers are alse applicahle to
dumpsters. The essential detalls of a typlecal dumpster used for liquid wastes
i3 shown in Figure 9. Those used for sludges are steam heated through a caoil
within the tank. Inert gas pressure is used to force liquids and DK sludges
through the lines to the burners. A positive displacement pump 1s used to

punp sludges.

Tanks

There are two tank farms that supply wastes for incineration in the kilas.

These are the horizontal tank fayms and the "Ho. 3" tank farm.

The horizontal tank farm consists of four tamks: an iron tank for oll wastas,
two stainless steel tanks for wek compatible wastes, and one stainless steel
tank for reactive chemicals. The wastes are received in 55-gallon drums, at
No. 2 rraller pad. A ground cable is attached to the drum and the bungs are
removed using sparkproof tonls, The dyum is then dumped over a sump. A

strainer in the line from the sump to the tank{s) is Incorporated for removal

of grirv.

Wastes from the two wet compatible and oil waste tanks are transferred to the
kilns by two centifugal pumps fitted with double mechanical seals and
explosion~proof motors., The two pumps are in parallel and may operate
simultaneously or independently. Strainers for removal of prit are located at
the suction side of the pumps. There are electrically (and remctely) operated
block valves in the discharge line from the tanks. When these are opened, an
antomatic recirculation loep, consisting of a relief orifice amd an
electrically operated block wvalve, 1s acrivated. FRecirculation helps keep
grit. in suspenzion and thus reduces the frequency of walpkenance as a result
of bulldup of grit in tanks and discharger lines, A& low=pressure alarm anpd
interlock is provided at the discharge side of the pump. The active pump 1s

turned oif when low pressure i3 indicated. Low pressure can result from

24



SUQ |220UU0TY PEeL00SSY pue spinbi 404 pas() Jo1sdung £ 24nHL4

—0-{x]

JRL] UOLyONS 0%
UD1498UNOD S[GLXA| 4

2ALRA AlBleg

AN

>,

TUIA

1
J

Ll

;

sef j4suL 03
UOE122UUQT 21qLXB] 4



excessive grit buildup in the strainer, pump malfunction, or rupture in the
line upstream or downstream of the pump. Provislons for steaming of supply

lines from the tanks have been nmade.

The reactive chemlcals tank 1s similarly equipped. Howaver, the two pumps
which ctransfer material from the tank to the kiln switching stations are
incorporated In the 1line by flexible hoses with appropriate quick
connect./disconnect fittings. Only one of the pumps can be attached at aay
given time. Instrument air comnections that turn on Indicator lights in the
control room inform the operator which pump is on and whether proper

connections have been made.

The Ne. 3 tank farm consists of five 20,000-gallon storage tanks. These are
the dry compatible waste tank, the wet compatible wastes tank, the mnixed
halogens tank, the utiliry rank, and a tank for reactive chemicals. These
tanks normally feed the chemical destructor. However, a switching statien is
available which facilitates transfer of wastes from the dry, wet, mnixed
halogen, and utility tanks to elther kiln. Tt consists of twe lines that are
connected to the four sources mentioned above. One of the lines is for dry
{(moisture free) wastes and the other is for wer wastes. No reactive chemicals

are tronsferred from No. 3 tank farm to the kilwa.

Segregation of wastes at No. 3 tank farm is maintained both under routine and
nanroutine conditions in order to prevent ucsafe situvaticns which may result
from wixing of Incompatible materials. Each tank has a concrete catch basin
built arouad it designed to colleer rank contents In case of tank rupture.
The discharge lines from these basins have valves which are anormally closed.
In the eveat of a spill in one of these basins, the valve 1s opened and the
spill empties into a common sump. A sump pump 1is avallable to pump sump
centents to any of three tanks if indicated. These are the wet compatible,

dry ¢ompatible, and mixed halogen tanks.

After appropriare flexible hose connections are made at the appropriate
switching starions, flow end distributlon of wastes from the No. 3 tank farm

is controlled by a serdes of elecrtricalily operated block valves. Each of the
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four lines runming from the four tanks has a block wvalve and two hand valves.
Two flow totalizers located downstream of the tank farm switching station
wonitor the amount of flow from each tank. Provisions for steaming of lines

have been made.
S9lid Waste

Sclid wastes {cardboard boxes, fiber drums, filter wmedia, paper, etc.) are
brought to the solid waste storage area shown In Figure 3 uwsing trucks such as
the one shown in Pigure 10. The solid wastes are fed to the kilns ueing a
loader, shown in Figure 11, apnd two vibratory conveyors f{one for each kiln)
coanected to one side of each feed chure. One incinerator worker loads the
couveyors. The kiln operater controls the rate at which the solid wastes are
fed by on/off switches Iocated in the control room which override on/off

switches adjacent to the kiln doors.

Potential exposures of the kiln workers to solvents (such as acetone) may
occur as a result of disposal of filter media with residuel solvent in them.
The primary engilneering contrel 1s general ventilation atr an estimated 12
volume changee per hour. The distribution of ventllation air Is as showa in

Figure 3.
Fiber Drums, Lard Caans, and Sampie Bottles

Fiber drums and lard cans are fed by one of the kiln workexrs through a door at
the front end of the kiln. The kiln eoperator instructs the worker on how many
drums should he placed in the kiln. Figure 12 shows one of the incinerator
workers in the process of feeding a drum to the kilan. Sample hotiles are fed

by Wasre Hauwlers after the worker checks the permirt.

The primary hazards asgociated with disposal of these items are: 1) the kiln
worker may loee his fooring and fall inte the kile and 2) materlals in sample
bortlee or lard cane may cause expleslons to occur 4t the front ead of the
kilp which in rurn may cause injury to the worker. The first hazard is

practically eliminated by having the worker don a safety belt attached to a
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cable with the other end firmly fixed to the wall. This is shown in Figure
12, The consequences of the second hazard are alleviated by venting the kiln
chute as shown in Figure 3 and by requiring that the workers not stand

directly ia front of the kiln door.

WORE PRACTICES

Training and Education

TEG has developed a rraining manval for workers who operate the kilns. The
manual specifically describes procedures to be followed in performing wvarilaous
operations such as hooking up of trailers and dumpsters, steaming of lines,
establishing flow from tanks, etc. It also provides brief descriptions of the
fuoctions, uses, and methods for activating or inactivating various pieces of
equipment such as pumps, conveyors, control wvalves, etc. The maaual also
contailnsg photographs of wvarlous system c<components (pump screens, switching
statlons, etc.) and sections of the process schematic (or graphic) in the
control room. The process indicating ipstrumentation, cvootrel switches, acd
indicator lights and alarms are an integral part of the process schematic.
This assists the kiln operator in resdily identifying lines and pumps that are
active. In the piping and instruwmentation drawings, each process Ilnstrument
and piece of equipment has been provided with an alphanumeric desipgnacion
consisting of two letters and three numbers. Thegse same codes are used ro
label the process schematic (or graphice) in the control room, Also, whenever
these pieces of equipment are menticned in the rraining manual, rhey are

referxed to by the designation in the engineering drawings.

Specific work practices that are pertinent to waste handling and transfer

operations will be discussed in the following paragraphs.

Trallers

For both waste liquids and sludges, written procedures call £for the
following. After arrival of the waste of the trailer pad, the kiln worker

carries the waste permit to the kiln oaperator in the centrol room. The
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control room operator inspecis the permit to determine wheither it has bheen
properly filled out and which line {liquids or sludges) to heock up the trailer
to. If the permit fs wvalid, the operator instructs the worker to comnect the

trailer to the appropriate line.

The kiln worker returns to the trailer pad and performs the following

operations:

0 He places two stands under the trailer as a safety precaution in case

the landing gear of the trailer collapses.

0 He clamps a ground wire to the metal body of the trailer.

o lUe comnects the inert gas supply hose to the appropriate fitting on
top of the trailer and opens the wvalve after making sure that all
other valves are closed. Inert gas pressure is used to pump thin

liquids only.

0 He attaches a freshly steamed chemical flexible hose to the discharge
fitting on the trailer after inspecting the gaskets at both ends of
the hose. The worker should replace the gaskets if they are defective

o WOIn.

o He gecures the flexible hose connectfon by tying the "ears sf the
connector shut with wire,” This is an added precauiion Lo prevent

accidental spillage of waste should the connection come loose.

o He opens the trailer's discharge hand valve. Makes sure tbat no leaks
are wisible, Leaks are to be repaired by the worker after tha hand
valve ia clogsed, A hydraulic wvalve in the discharge line of the
trailer is also opemed by turning the valve handle and manually

pumping the hvdraulic fluid pump handle.
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After the wastes in the traller have been disposed of, the kiln operator
tnerructs the worker Lo disconnect the trailer. The worker performs the
fallawing:

a He clages the haad valve on the tralleg discharge line.

a He closes the valve on the inert gas supply line and disconnects the

hose slowly.

¢ He vents the traller by opening the veni wvalve or opening the top

hatch.

o He makes sure all liquid in the trailer has been pumped by lookiag
through the top hatch.

o He disconnects the flexible hose after opening the bleed-off valve to
relieve the pressure. Any liquid coming <cthrough this valve is
collecred in fiberboard cenmtainers which are later disposed of at the

bottle drop.

o He steams out the flexible hose and line by attaching the dlsconnected
end to the sateam supply. All bleed-off valvesr are closed during
steaming. The operator rells the worker wvhen steawing 1s complete.

Excess steam (preasure) is eliminared by vpening the bleed-off valve.

o He disconnects the ground cable, rewoves the safery stands and the

“"TANK CAR CONNECTED" sign.
¢ He calls the operaror on the intercom and informs him that the trailer
is ready to leave the site, The worker 1s to double check that all
lines have been disconnecred.
The incineratar worker is to check sealing fluld levels and pump seals during

pump operation.
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Dumpeters

The procedvres for hooking up and disconnseting dumpsters and steaming lines

are similar co these used for traillers.

Tanka

The conkents of tanks are measured at the begioning and end of each shift.
This procedure prevents the accidentzl overfilling of tanks, All pumps at the
horizontal tank farm are checked every four hours and observatlons are
recorded on a log sheek. The kiln worker alsc checks for leaks in the pump
seal and checks the seal f£luid level., Strainers are inspected end cleaned

pericdically or as necessary (lpow-pressure alarz).

Reartive chemicalas (placed in the reacvtive chemicals tank In the horizontal

tank farm) are burned at once and the line steamged out.

There are detailed instructlons on haw to handle materizl spills in the catch

basins of the No. 3 tank farm,

Strainers

Daually, hazardous liquid waste contains dirt and grit which must be removed
before chey paaas through transfer lines to storage tanks or directly to the
kilna. At tha TEC incineration facility, in-line strainera are inscalled at
the suction aide of all centifugal pumps {tanks, trailer liguid lines, and
dumpster Liquid lines)., The strainer must be cleaned periodically co remove
the dirr snd grict accumulation. The cleanup procedures far all (hese are

gimilar 1f noct identical.

With the pump stopped, the worker isclates the strainer by baving block or
hand valves upsiream and downstream closed. The strainers have drain wvalves
in the housing which can be opened to empty che liquid. All Tiquid drained is
accumulated in a fiberboard drum. The worker Lloosens the strainer's cover

plate (or 1id) bolts and removes the lid. The basket is then removed and
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steam—c leaned or water-washed., The gasket in the cover plate is inspectad and
replaced if necessary. The strainer is reassembled and Inspected feor leaks by

ohzervation while the pump is running.

Recordkeeping

In pgeneral, gocd recordkeeping is essential to safe operation. At the TEC
facility, ¢he chief operator maiatains a log book to record what happens
during each shift. An "Operatoer Shift Log” form should be filled out each
shift, On the filrst three gections of this form are entered necessary details
on what happened during the 3 shifis fncluding 1) malfunctions, 2) needed
repairs of mechanical and elecirical equipmeni and instruments, 3) repairs
that were completed, and &) additional notes and comments, The fourth section
of the form is EPA-required inspection Information. The ingpection is mainly
concerned with integrity of piping and pumps threoughout the facility. The log
includes 1) time of inpspection, 2) the initials of worker performing the
inspection, 3) qnotes on observations made, and 4) corrective action(s) and
date(s) of corrective action(s), The areas to be inspected are identified in

detail,

Any problems encountered with dunmpsters and trallers are recorded. The

foreman contacts the generator of the waste and resolves the problem,

A log sheet is used to record the amounis (in galleons) and levels (inches) in
each tank in the horizontal tank farm during each shift. The data recorded
ineludes initial shift inventory, ending inventory, amount received during the
shift, and amount incineratfed. Also, a record of the amount of so0lid wastes
brought 1in by trash compactors, empty fiber drum trucks, solid waste

dumpsters, and dump frucks during each shift is maintained.

A comprehensive weekly inspecilon is performed on 1} sefety equipment such as
safety showers, fire extinguishers, and eye wash fountains, 2) firefighting
aquipment, 3) dintegrity of tanks and associated concrete structures, 4}
operation of sump pumps, and 5) grounding cables, The check 1list tells the

worker how to perform the inspection and what to lock for, There is space
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provided for entering infcormation on needed maintenaunce and corrective actilons

taken and dates,

MONITORING

During the 3~day survey, perscnal samples were obtained for the rwoe kiln
workers and the chief operator. One of the kiln workers {Worker A} performed
"putside” wark including the connectdon and disconnection of dumpsterse and
trailera, 1inspection of pumps, cleaning strainers, etc. The second kiln
worker (Worker B) operated the loader and pushed so0lid waste onto the
conveyor. The chief operavor (Worker C) assisted the kiln workers in the
perfcrmance of their tasks, as necessary, in addition to supervising the

operation and completing necessary paperwork.
Area samples were obtained ar the following locarions (see Figure 3):
0 Loader Cab (Location A) about B feet above ground level.
© Kiln Charging Door where samples bortles are dropped {(Location 3B).
The sampling medium was placed 6 feetr above floor level and against
the wall.

o Platform railing above conveyor No. 2 (Location C).

0 Entrance to splid waste storage area about 6 feet abave floor lavel

{Locatioa D).

¢ Control room.
Personal samples were analyzed for acetic acid as explained earller. The
results are shown in Table 1. The TEC values were obtained by a titrimetrric

procedure which involves desarption of the acid from silica gel, using warer,

and ritracliem using & base.
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Table 1

Exposures to Acetic Acid
ppm {0SHA Standard 10 ppm)

11/9 11/10 11/11
Warker NIOSH TEC WIGSH TEC NIOSH TEC
A 0.8 D.g* 1.6 Q.7* Dy 0,8*%
B 2.7 0. 7% 2.0 0. 6% 1.5 0. 7%
c 1.8 D.8* 1.4 0.7% L.0 0.7

* laas than quoted value
*%k pondetectabhle

As mentioned earlier, the ion chromaiogram shown in Figure & 1s typical of the
results of analyses of area sample charceal tubes, hoth with respect Lo the
species found and the concentration levels, Alrhough method P&CAM 127 is not
a wuniversal wmethod for detection of &1l organic species in sair, it 1is
sufficiently general to allow the detection of at least some of the species
that are not usually gquantitaied using the wmethod, Presuwsably, sawples at
Location A would contain species that may be present with the solid waste
(guch as acetone in the filier media). Samples at Location B would ia
principle contain species that may be present in sample bottles and lard cans
while being disposed. Bamples at Location C would contain species in the
solid waste and, to a much lesser extent, species that may be present st
outside sources such as dumpster pad Mo, 2 and the kiln switchlng staticn,
The fact that the all ion chromatograms ware similar for both inside {A and B)
and outside {C) locations seems to0 suggest that outside pources of exposure

are fnsignfficant,

PERSONAL PROTECTIVE EQUIPMENT

Before performing operations that have the poteniial for exposure, the kiln

worker is required to don persomal procective aquipment, This equipment
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Includes a hard hat with face shileld, safecy glasses, a long ralncoat, and
rubber gloves. The eperations which require such equipment include heoking up

and disconnecting trailera end dumpsters, cleaning strainers, etc.
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CONCLUSTONS

The TEC incinerarion facility has been designed to dilspose of a variety of
combustible solid wastes and ignitable liquid hazardous wastes. The design
includer provisions for the prevencion and contxol of spills and leaks, fires,
and explostens. The engineering controls Ancorporated into the process
include 1) interlocks and alarms, and specisl instrumentation and equipment
which reduces the potential for leaks and spills of liquld wastes, 2) general
ventilarion in the area of so0lid waste storage, and 2) kiln overpressure
relief vent and a safery bel:t fcor the worker disposing of lard cans, fiber
drums, and sample botties. Good work practices were observed and these are at
least partly due to the development of e training manual for workers at this
site. Recordkeeping requirements are such that workers at the kiln routinely
maintain records on hazardous wastes that are either stored oy disposed of.
Segregarion of incompatible wastes is a direct result of such recordkeeping.
Routine inspections of safety equipment and process equipment are performed

frequently. Detalled forms are available for such inspections.

Aly monitoring acrivities (persconal and general area samples) at the site
during the NIOSH survey revealed the presence of low levels of acetic acid,
toluene, and acetone, Worker exposures to these marerlals were most likely to

have occurred in the area where splid wastes are stored.
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