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ABSTRACT

An in—depth survey of .three high volume, valve-type bagging operaticms of
_

PP

calcined and fluxed caleined diatomlte was conducted at Maonville Products
Corporation in Lompoc, California. Two of the systems were high voiume,

manual baggiug operations which invelved fllling hand~tucked-valve bags.

The third system consisted of a completely automatic, high volume system for
=""---.________-—-..
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filling pasted-valve bags. Controls included autcmatlon; ventlilated capture
hoods at the packers and in the palletizing areas; and a combination of e
ventllated and non~ventilated hoppers and hoods beneath the packers and

conveyor belra.

ﬁigglﬂ§gu;ce, and perscnal respirable dust samples were collected and
analyzed:w Airlvelocity, volumetrie flow rates, and flow patterns were
Obtained and evaluated for the bagging and palletizing areas. The
relationship between the occupational atmospheric dust expesures and control

Eystems were evaluated.

The control technvlogy systems at this plant were capable of maintaining
average respirable "free” crystaelline silica dust (cristobzlite)

concentrattons below 0.03 mg/M at the two wanual packaging stations being
e ————

evaluated. Ac the autumated packaging station, these <oncentrations were
maintained below 0.02 mg{y .



I. INTRODUCIION
BACKGROUND FOR CONTROL TECHNOLOGY STUDIES

The Natienal Institute for Occupational Safety and Healch (HIOSH) is the
primary Federal agency engaged in occupational safety and healch research, )
Located in the Department of Health and Human Sexvices {formerly DHEW), {t was
established by the Occupational Safety and Health aAct of 1970. This
legislation mandaced NICSH to conduct research and education programs separate
from the standard setting and enforcemeant functions carried out by the
Occupational Safety and Health Adainistration (0OSHA) in the Department of
Labor. An important area aof NIOSH research desls with methods for controlling
occupational exposure to potential chemlcal and physical hazards. The
Engineering Control Technology Branch (ECTB) of the Division of Physical
Sciences and Engineering has been given the lead within NIOSH to study the

engineering aspects of health hazard prevention and control.

$ioce 1976, ECTB has conducted a number of assesspents of health hazard
cogutroel technelogy oo the basis of industry, common industrisl processa, or
apacific control techniques. Examples of these completed studies include the
foundry industry; cotton dust control in yarn manufacturing; the plastics and
resins industry; spray paiating; and the recirculation of exhaust air. The
objective of each of these studies has been to document and evaluate effective
control rechniques for potential health hazards in the industry or process aof
interest, and to creare a wore general awareness of the need for or

availability of an effective system of bazard control measures.

These studies involve a number of phases. Initially, several walk-through
surveys are conducted to¢ select plants or processes with affective and
potentially transferable conrrol concepts or technigques. MNexi, in-depth
surveys dre conducted to determine both the control paramerters and the
effectiveness of these controls. The reports from cthese in—depth surveys dre
then used as a basis for preparing technical reports and journal articles oa
effective hazard conirol measures. Ultimately, the information from these
research acrivities builds tbe data base of publicly available infarmacian on
hazard control techniques for use by health professionals who are responglble

for preventing occypational 1llness and injury.

I



BACKGROUND FOR THIS STUDY

Dust concentrations around bagging operations are often high. This causes
higher potential exposures to the worker than many other processes. NIOSH
Health Hazard Evaluation reports and other study reports involviang bag filling
operactlons for dry chemicals often mention the high dust coencentratiom in and
around che bagging area.ldg These reports describe the bagging processea as
ong of the biggest dust problems In need of effective dust c¢ontrols and that
the highest patential dust exposures is to the operater at the bagging filling

machine.

It 1s estimated by packer manufacrures that there are over 20,000 dxy chemical

ot whb:f-\_l«i e

packaging operations in rhe United States. " Force flow, auger gravity feed

. e

and other types of packers fill open—top and valve-type bags with powders,
granutes, and Iibers. Many of these packer machines are 10 to 20 (some over
40) years old, Bullt-in dust contrels are often elther minimal or nonexistent

in the older units. Many of todays packers use only partially effective
measures, such as an exhauSt hood around the spout, to capture airborne dust

femrmn oo B At

during bag filling. More complete control measures must be developed and

installed by the user to ensure adequate procectiom for the eguipment

operators &nd others who werk in the bagging area.

NIOSH has worked cooperatively with firms in wmany industrieg to jdentify and

kelp solve problems in occupational health. The main purpose of this study is
to assess and document the strategles used to control afirborne dust in the bayg
filling areas., These control strategies included engineering measures such as

venrilarionm, automation 1solat10n, 2quipment and product modificarion;

——r =

m?ﬂiﬁﬂi&&ﬁﬂ_lﬁLﬂms’ work practices, personal protective equipmgnt, and health
and safety training programs." The results of ﬁhis étudy will be described in
sufficleat detail to allow the information to be used to reduce exposures of
workers to toxic or hazardous substances that may be encountered in other

simflar industrial operations.

The product of this research will be resource decuments/articles containing
praceical 1deas on coatrol methods. Such documents will enhsnce the design
engineer’s understanding of industrial hygiene principles and also enable the

industrial hygienist to participate more effectively in the design and

z



improvement of control equipment. The results of the assessment will be
disseminated in a manner that will maximize the application of demonstrated
control technologies in the workplace. The study will have a positive impact
on worker health by pin-—pointing and stimulating the acroes—-the-board use of

good control methods as solutions to occupational health problems.
BACKGROUND FOR MANVILLE SURVEY

_ Manville's Lompoc Operation was selected for evaluation because pi several
demonstrated exemplary controls used in packaging calcined and fluz=-calcined
diatomite (DE). 4lse, epldemological studies by the Public Health Service
indicates that the potentlally toxic dust has been well coutrolled.lﬂ_l3
(Diatomitre, frequently designated diatomaceous earth, diatomaceous silica, or
kiegselguhr, is composed of the silicious skeletons of microscopic, cellular,
aquacric plants known as diaroms.} The aress of primary interest were the bap
filling coperations and related packaging operations, such as conveying and
palletizing. The control systems evaluated were: the packer control hoods; |
the control hoods for bag spillage during bag fiiliﬁg;”haﬁdli;g,agnd

conveying; the exhaust ventilation systems for the various packaging

operaticns; and auromation of an entire packaging, conveying and palletizing
system. The sampling strategy was geared to evaluate the effectiveness of
these various dusi control hoods, che related ventilarion systems, the

automated system, apd other conktrola,
IT. PLANT AND PROCESS DESCRIPTION
TNTRODUYCTION

Maaville Products Corporation {(headquartered in Denver, Colorado) produces a
variety of diatomite products at their Lompoc Operation. Mosi, 85X to 90%, of
their product is shipped In bags (10Z to 15% in bulk) and is used in many
products as a filler or filteraid. The operation is located in a rural area
three miles south of Lompoc, California. Diatomite has been produced from
thisz location since 1898 (Manville taking over in 1928). Presently, this
large operation consists of a quarry, several horizontal kilns, and numerous
processing butldings spread over several acres.

3



The areas of primary ioterest are the packsaging operacions located in
Buildings 1143 and 1155, Figure 1. The buildings are steel frame and metal
silded structures, concrece floors, no basemeats, and each having over 100,000
squate feert of floor space. Within these two buildings, there ate
approximarely 20 pdackaging stations containing nearly 50 packer units, with 1
to 6 units per station. Additional packaging stations are located in a third
building. Hu;t of these starions are high volume packaging {approximately
1000 to 3000 pounds per hour per packer machine) operations concaining 4 to 6
manually operated, force flow, spout-type packers used to fill hand-tucked
valve bags. The remaining stations ave low volume packaging (averaging less
than 400 pounds per hour per packer machine) pperations containing one to twe
manually operated, force flow, spout—-type packers used to fill hand-tucked and
Pasted-valve bags. Most of the dust controls at these stations are similar in

deslign.
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Figure 1. Packaging Stations 5, 6, and 7



The three packaging stations evaluated are high volume packaging operations.
The dust control systems, though similar in design, have the following
variations:; Station 6 is a completely automated eoperation consisting of a
combination of ventilated (control hoods) and non-ventilared {spillage
hoppers) controls. Station 7 is a manual operarion consisting of extensive
ventilated {packer hoads and spillage hoppers) controls. Station 5 is a
manual operation considting of a combination of ventilared (packer hvods) and’

non-ventilated (spillage hoppers)} conrrols.

An all-automated, high velume, four-spout packaging statlon (Statlom 6} for
filling pasted valve bags was installed. The compeny plans to insrall

addicignal automated stations to upgrade theit high volume packaging system.

The workers at this plant are represented by the Internationzl Chemical
Workerg Undon, Local 146. The plant operates 24-honrs~a-day, 7-days—a—week
and presently has a work force of nearly 500. Of these, 113 (14 salary, 45
packers, and 56 janitors, laborers, and ferk-lift operators) are in the
powder-mills where packaging (bag filling and pallerizing) takes place. At
the high volume, manual packer stations, the average crew consist of two

members, a packer and a palletizer. Ar the low volume manual packaging
statione, one employee both packs and palletizes. At the avcomatie packagiog

station, one emplayee operates the torsl system of packing, conveying and

palletizing.
PROCESS DESCRIPTION

Manville annually processes 250,000 to 350,000 tons of ore from the warld's
largest and purest diatomite deposit. The diatomite, an amorphous silica, is
selectively mined with bulldozers and loaders from a quarry luocated next to
the plant. Loaders £fili bottom dump trucks which empty inta 13 glory holes.
Ihe ore is moved by open, electric rrolley, ore cars in underground tuynnels
from the glory holes to erushers (spike and hammer), Then the ore 1s comveyed
on belts to 15 crude storage bins. A plcker wanually removes chert and other
waste material. The ore, averaging 407 moilsture, is dried and processed in
cne of five rotary kilns at temperatures up Lo 2000°F yielding natural,
calcined, or flux-calcined diatomicte. This material is then stored In product
bins until either shipped or packaged.



Natural diatomite is a gray product contalning less than 1% crystalline
silica., Calcined diatomite is diatomite heated to 1600 to 1800°F to produce

a pink product containing 10% to 35% crystalline silica as cristobalite.
Flux—calcined dlatomite is heated to approximately ZU?ODF while being mixed
with a flux such as sodium carbomate yielding a white product containing 167
to 64% cryscalline silica (mostly cristobalite). The products being pa?kaged‘
during the study were: Celite 512, calcined product (approximately 404 minus
10 picrometers and 95% minus 40 micrometers); Hyflo Super—Cel, flux-calcined
product {approximately 35% minus 10 micrometers and 95% minus 123
micrometers); and Celite 545, flux~calcined product (approximately 5% minus 10

micrometers and 95% minus 123 micrometers}.

Most of the bag filling is performed at the eighteen manual and ome automatie
packaging stations located in Warehouse 1148 and 1155, Multi-ply, krafc paper
bags are supplied by Internarional Paper Company, St. Regis Paper Company, and
other bag manufactures in 10, 25, amd 50 pound gizes. DBoth pasted-valve and

hand-tucked valve bags are used. The high volume, manual packaging stations
are siwmilar in desipgn and cperarion, filling 50 pound bags. The packers are

force flow, spout type packers, manufactured by several different companies,

including Manville and St. Regils. (Station 5, builc in 1964, consists of 3r,
Regis, model 400, low head, force flow packers, Station 7, builr in 1962,

packers are designed @nd built by Manville,)

At the high volume, manual operations, Statioms 5 and 7, the packer operator
manually places the hand-rucked valve bags con the six in-line packer spours;
activates a switch to £111} manwally removes each bag from the packer spout;
hand rucks the valve; and drops the filled bag onro an open, spring-type
conveyor. The bags are tranaported a few feetr over a series of conveyors r[o
the pallerizing area. The palletizer operator manually 1lifcrs each bag from
the coaveyor and drops it inro the Press Well, an opening recessed iate the
floor, Figure 2. As the paller fills, the operator acctivates a switch,
lowering the Press Well flaor. The full pallet is railsed, pressing the pallet
load against an overhesd squeeze plate (cap). The compressed pallet load is
lowered and conveyor discharged onto a graviry-type roller coaveyor. (An
average of 2.5 to 7.5 pallets, 48 bags per pallet, are filled each hour.) A
forkliftr operator moves the laaded pallet to a storage area. The packer and

palletizer operators rotace positions at 2 hour Intervals.



Loading Pallet | Pressing Pallet Load

—1p" p
Bl ata PRESS WELL CAP

M N M ﬂ_o;,l-h—cun'rnm

ANPLE BITE 1 EXNHABIT SLETS
{at ¥tation B INSIDE Caf SAMPLE SITES 2 L 13
{at Station 5

SELLTEIS T | e
I n

e—— cee—
EXNAPET SLOTS

INSTSE WeLL v
'\-uzrﬂ' ILATION OucT

ol
\<-—-; {pﬂusa

[ i 1 1§ W-PALLET vELL
1] 0 ] ISCHARGE COMUEYOR

[+——PRESE WELL VALL

PAESE WELL FLOOR -

[

X-5ELCTION

Figure 2: Press Well — Palletizing



Station 6, an automatic packaging/conveying/palletizing system was built in
1981 as a single bag filling unit. In 1982, the station was expanded to four
automatic packers (manufactured by Packaging Systems International in Denver,
Colorado). An automatic bag placer (manufactured by W. G. Durant in
Palcentia, California) takes a pasted—valve bag from a stack of bags and
places it onto a fillspout. The bag is filled wicth 50 pounds of product,
automatically ejected onto a chain-type conveyor, and transported over a
series of conveyors to an automatic pallecizer. A forklift operator moves the

loaded pallet to a storage area. One employee operates this statiom.

Based on customer demand, pallet loads of product are either shrink wrapped or
strecch wrapped with plastic prior to shipment. Forklifts are used at the
plant to move palletized product into railroad cars and trucks. Pneumatic

Systems are used to load bulk railroad hopper cars and trucks.

The company recycles bagged product that is either out-of-spec or in damaged
bags. For individual damaged bags, bag recyclers are located at the manual
.packagiug stations. The operator empties the contents of the bag into the
Fecycler, setting aside the empty bag for later disposal (usually at two hour

intervals), Photo 1. For pallet loads of off-spec material to be recycled, a
forklift places the entire pallet load, less the pallet, into an overhead

recycler (located between buildings 1148 and 1155), Photo 2. The recycler

separates the product and paper. All discarded bags are buried.

Photo 1: INDIVIDUAL BAG RECYCLER Photo 2: PALLET LOAD BAG RECYCLER



POTENTIAL HAZARDS

The primary health hazard during begging and handling of calcined and
flux-calcined diacomire iz iphalation of alrborne "frea™ arystalline silica
dust mainly in the form of crisfobalire. The dust can enter ehe workers'
envitronment during normal packaging and other handling operatiomns such as bag
fi1lling, bag recycling, conveying, palletizing, and transport. Inhalatiom 15
the significant touce of exposure and the lungs the wain target organ of the
particles that are less than 10 micrometers in diameter. Repeated or
prolcoged exposures may cause diatomite pneumoconlosigj a chronic, nodular
pulmonary fibrosis. Usually, with moderate exposure, the disease takes 20 aor
more years o develop into a chronic form of silicosis. However, symptoms can
begln within 4 months in areas of extremely high exposures to cristobalite.
The resultant fibreotlc damape is irrevarsible, with no known treatment

avallable and may be superimposed with tuherculasis.la’ 13

Unrefined diastomtte is mostly amorphons {noncrystaliline) silica, coataining
less than 274 erystalline silica. When refined (calcined) at high
temperatures, 10Z to 30X of the amorphous silica 1ls transformed into
cristoballte, a crystalline silica. When calcined with a causcic flux
(NaZCUS) at high rtemperatures, approximately 60% of the amorphous silica

is transfcrmed iarto cristobalite. Another crystalline sillca form, guartz
(usually less than 2%) may also be present in small quanriries. Calcined
diatomite 1s one of the main sources of possible human exposure to

cristobalite.16

The current O8HA standard regulatling agccupaticnal expesure to respirable
“free" crystalline silica is found in 29CFR1910.1000, Table Z=3 and in Table 1
of this report.



Table 1. Summary of Standards, Recommended Standards, and Major Health Effects
of Hazards Assoclarion with Crystallipe "Free” Silica.

Respirable Cryatalline Silica

Materials peLl . TLVZ NIOSK? Majork
or (mg /M) (mg/M3) Recommended Health
Agents level (mg/M3) | Effects
Quartz 1G 10 a.05 Diatomire
% 510p + 2 4 5107 + 2 Pneumocaniosis
Cristobalite 5 5 0.05 Diatomice
A 8107 + 2 Z 5107 + 2 Pneumscaniosis
Amorphous ailica
{including 80
natural DE) % 510~ 5 NA

1 permissible Exprosure Limir; this is the legally enfarceable standard by
0SHA, 29CFR1%10.1000, 197617, For quarctz and criscobalite, this is the
legally enforceable standard by California 0SHA, Ticle 8, Secticn 5155,18
For amorphous silica {including narural DE), the Cal-0SHA PEL is 20 mppcf
{m11lion parricles per cubic foot}.

2 Threshold Limit Value; this is a voluntary level recommended by the
American Conference of Governmental Industrial Hygienistslg. In 1983-4,
the ACGIH 1s recommending a change o eliminate the formula, so that the
standard will be 0.1 mg/M3 for respirable quartz dust, 0.05 mp/¥3 for
reapirable cristobalite dust, and 3 mg/M3 respirable DE (uncalcined).

3 Revised Recommeunded Qeccupational Exposure to Crystalline Silica.
NIOSH PUE. 75-12020

% pneumoconiosis in Diatamite Mianing and Processing. 21

For this study, the time-weighted averages (IWA) limirs axe; for quartz
(0.10 mg!M;). cristobalite (0,03 mng3), and amorphous silica

(5 mng3). For mixtures of cristobalite and amoyphous silica {quartz
content, belng less than 2%, does not significancly affect the PEL's and
iz omitted), Table 2 list the calculated PEL’s at wvarious X cristobalite

leveln.

10



Table 2. <{Calculared PEL's in mngB based on % cristobalite and % awmorphous

s§ilica are;

% Cristobalite PEL in_mg/’
0 3
15 0.32
16 0.30
ig 0.25
20 Q.24
50 0.10
100 0.05
1
PEL = £1 + 52
?ELl PEL2
fl = X cristobalite
f2 = % Amarphoua sailica = 100% - Z cristobalite. {Quartz treated as 0%)
PEL, = 0.05 mg/M3 for cristobalite.
PEL2 =5 mg/H3 for amorphous silica, YEL = 1C y where SiD2 = 0Z%.
pA 3102 + 2

ITI. METHOLOGY

LIST OF EQUIFMENT

The equipment used Iin the study to measure alrborne silica councentrations

(area, personal, and sources) and ventilation rates are listed in Table 3.

The Model G pumps, calibrated at 1.7 liters/minute, draws the sample through a
10 mm nylon cyclone (the high volume, 9.0 liters/minute samples, through a

0.5 inch BASL cyclone) onto a preweighed, 37 mm polyviaylcholride {PVC)
membrane filter. The filters, 5 micrometers pore size, were housed in

closed—faced, two—plece cassettes.

11



Table 3. Equipment Used in the Study;

Iten Modal Used for

Alr Sampling:
Pumpa with M54 Model G Collecting respirable airborne

Cyclanes Pumps dust samples at a flow rate
of 1.7 liters/minute

High Yolume Collect regpirable ailrborne
Pumps with dust samples at a flow rate
Cyclomes of 9.0 liters/minute

2 plece M5 PVC Millipore Te collect airborne samples

Filter Cassettes

Ventilation Measurements:

Air Vel. Meter TSI Model 1650 Vantllation measurements
Air Vel. Mester Kurz Model 441 ventilation measurements
Pitot Tube Ventilation measurements
Incline Manometer Ventilation measurements
Smoke Tubes Gastec Decermine air movement

MEASUREMENT OF CONTROL FARAMETERS

At the Manville Plaut, three separate bag filling operacions were studied;
Stations 5 and 7 (high volume, manual packaging) and Station & (high volume,
automatic packaging). The effectiveness of the control mecthods for airbormne

respirable dust were evaluated quantitatively by taking airberne dust samples
and ventilation measurements. Also, slde-by~side samples were collected by

Manville Products Corporacion at several NIOSH sampling sites.

Atmospheric Dusc Measurements — To evaluate the effectlveness of rthe dust

contrel systems at the three packaging stations, alrberne samples were
collected by KIOSH. These gamples were used to determine respirable dust
exposuree to the packaging operators; to locate and quantify possible sources
of environmental respirable dust contamination; and to determine background
raspirable dust levels for the stations. Sampling was performed over 6 to 8
hour periods, starting on second shift (8 A.M.) and extending into third shift
when needed. Personal samplers were removed from the operator during their
lunch breaks, set in the packer station area, and left running. GSample sites
are shown in Figuyes 3, 4, and 5. 5ites sampled for potential airboxne

respirable dust sources were; near the packer hoods, along the conveyor line,

12
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and near the palletizing stations. Area sample sites were located to
determine the background levels at these stations for comparison with

poetential source concentratioms.

Ventllacion Measurements — Ventilation measurements were taken in exhaust

ducts usiag a pirot tuhe and manometer to determine alrflow from specific -
exhaust hoods. Alr veloclty measurements using a hot wire anemometer were
taken ar hood copenings where emissions of respirable dust inco the ambient ailr
were likely., The in—duct measurements were compared, where possible, hetween
the designed values {Figures 6 and 7} and the acrual performance. Personal,
source, and area sampling for respirable dust were performed along with the
ventilation measurements to determine, 1f the "free” crystalline silica dust

was being controlled to sufficienctly low levels.
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Figure 7: Designed Ventilation Ducting and Flow - Station 7

Smoke tube traverses were made of the air flow paccerns in each bagging room,
at the openings to the variocus enclosures, and ac the packer hood faces. Also

noted were weather condirions and operating abnormalities.
SAMPLING PROCEDURES

A total of 84 source, 51 area, and 14 personal air samples for respirable
gilieca and respirable total dust were collected over four consecutive days.
Standard samples (flow race of 1.7 liters/minute)} were collected ar 34 fixed
locations and ou 5 persomnel (packaging operators). Alsc, three addiciaonal
high volume sample (flow rate of 9.0 liters/minute) were collected at at each

packaging station being studied to determine the composition of the airborme
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dust. Two months following this study, &4 bulk samples of product, similar to
the product heing packaged during the srudy, were obtained from the Company
for analysis, All alr samples were collected during normal packaging

operations on second and third shift.

The results for the respirable fractions of the bulk samples are shown in
Table 7. The results for the respirable air filter samples are shown in
Tables BA, B, anod G. One respirable airborne dust sample {sampling rate of
1.7 liter/min.) was particle sized and chemically analyzed by the NIOSH
Measurements Research Support Branch (MRSB}, Appendixz BE~-B.

IV. CONTROL TECHNOLOGY

INTRODUCTION — PRINCIFLES OF CONIROL

Occupaticnal exposures can be controlled by the application of a number of
well=-known priaciples, including engineering measures, work practices,
personal protection, administrative measures, and monitoring. These
principles may be applied at or vear the hazard source, to the general
workplace enviyronment, or at the point of occupational exposure to
individuals., Controls applied at the source of the hazard, including
englneering measures (process/equipment modification, isolation or automation,
local venrilation) and work practices, are generally the preferred and moest
effecrive means of comtrol both In terms of occupational and envircnmental
concerns. Controls which may be applied to hazards that have escaped into the
workplace environment include dilution ventilation, dust suppressiom, and
housekeeping. Control measures may algso be applied near individual workers,
including the use of remote control rooms, isolation booths, supplied-air

cabs, work practices, and personal protective aquipment.

In general, a system comprised of all of the above control neasures is
required to provide worker protection under normal operating condictions as
well as under conditions of process upset, fallure and/or maintenance.
Frocess and workplace monitoring devices, personal exposure monitering, and
medical monitoring are famportant mechanisms for providing feedback concerning
effectiveness of the controls in use., Ongoing (scheduled) menitoring and

maintenance of contrels to insure proper use and operating conditions, and the

18



education and commitment of both workers and management to occupational health
are alsc important ingredients of a complete, effective control syastem. These
priccipies of control apply to all situatleons, but their optimum application
varies from case-to-case. The application of these principles at Manville
Products Cerporation for bag £1illing and palletizing operations is discussed

throughouc this section.
EVALUATIDN OF COKTROLS

A. Use of Capture Hoods, Ventllated and Non—ventilated, during Packaging

Operations:

Ventilation is an engineering control procedure used to reduce airborne
dust emissions into the worker's enviromment. Also used to reduce
alrborne dust emissions are hoppers to collect and remove spillage that
occurs during packaging operations. Most of these hoppers are
non-veatilated. At the three packaging stations evaluated (Statioms 5, 6,
and 7), 4 combination of controls and equipment design are used during bag
fi11ling, handling, conveying, and palletizing operations. These measures

included the ugse of ventilated hoods at packers, bag recyclera, conveyor
trensfer points, bag air-washers, bag flatteners, packer/operatror expanded

metal walkways, and press wells {(palletizing), and other vemntilated
capture hoods; and ventilated and non~ventilated hoods to capture packer

and conveyor spillage.

1. Packer Hoods, Stations 5 and 7: At these two manual packaging
gstations, there are 6 in-line packer units per statiocm, each unit
being equipped with a hood, Figures 8 and 9. The packer hoods at
Statlous J and 7 are similar in design, approximately 18 inches deep
by 20 Inches wide by 67 inches high. For the typical (24"x36™) bag
being filled, over three fourths of the bag is within the hood
enclogsure. Aly 1s exhausted from the hood in four directions; toward
the back through the packer spour capture slot, up through the hood
top, through one side of the hood, and down through the floor of the
hood. The total air designed to be axhausted from each hood enclosure
is approximately 4000 cfm (averaging over 450 fpm per square foot of

open area), Figure 7.
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Packer Spout, Statlions 5, 6, and 7: A narrow slot around the
packer spout 1s connected to 4 4.5 inch duct. The designed air
flow entering this slot is 500 c¢fm (approximately 4500 fpm). The
purpose of ventilation at the spout is to capture the airborne

dust escaping from the bag's valve during bag filling.

Hood Top, Stations 5 and 7: On one side of the sloping top of
each hood, there is 2 (6"x6") opening connected to a 6.6" 0.D.
duct designed to exhaust ar 1000 cfm (4000 fpm at the opening).
The opening 1s located above the packer spout, Figure 8. Its
primaxyy purpose is to capture airborne dust leaking form the beg's
top seam during filling anrd dust knocked from the bag's walve
during hand tucking (closing) operation.

Hood Side, Stations 5 and 7: In the middle and on one side of the
hoed 15 a {(6"x127) opening comnected to a 6.6" 0.D. duect, Figures
8 and 3. Ir is designed to exhaust 1000 cfm (2000 fpm at the
opening). The opening, located just below the packer spout, is
designed to remove airborne dust gensrated within the hood during
bag filling and bag valve closing operatlons. (At the statiomns
being evaluated, this part of the sysrem was not in use, having
been blocked off. However, it was In use at other packer stations

net being evaulated.)

Hood Floor - Ventillated, Station 7: The floor of each hocod is
expanded metal overlying a hopper, Figures 10 and 1ll. Each hopper
is designed to exhaust nearly 2000 cfm, through each packer hood
floor. The purpose of this part of the system 1s to capture
spillage from the packer spout, product knocked from the baz's
valve during closing, and spilled preducr in case of bag burst
while in the hood.

Packer Spillage, Statloms 5 and 7: The floor under each packer

station is expanded metal overlying 2 neon-ventilated bhoppers. At

Station 5, the expanded meral £loor exrtends from 18" in fromt of the

packer hoods, between and under the hoeds {forming the packer hoed

floor) to the back of the heods, Figures 8§ and #. At Station 7, the
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Packer Hoods

STATION §

PECKER WOIB
C(EITHER,OR )

Figure 8: Packer Hoods and Spillage Hoppers
- Station 5
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Figure 9: Packer Hoods and Spillage Hoppers
(end view) — Station 5

expanded metal floor extends 6" in front of che packer hoods, betwaen
the hoods, and approximately two feet behind the hoods, Figures 10
and 11, Each hopper dischafges the captured product by screw
conveyor into the ventilation system. The purpese of this part of
the system i3 to capture spillage from the packer spouts, bags, and

leakage in the area of the packer units.
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Figure 10: Packer Hoods and Spillage Hoppers
- Station 7
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3.

(end view) — Station 7

Conveyor Spillage, Stations 5, 6, and 7: An open~type conveyor line
{spring-cype at srations 5 and 7 and chain-type at statiom 6) is
oppeslte the packer units. These open—-type conveyors, at floor
level, discharge onto belt-type conveyors. Beneath these open-type
conveyors, Lhere are 2 to 6 hoppers equipped with exhaust
ventilation, similar to that for packer splllage. Ar staticm 7, each
cf the 6 hoppers are designed to exhaust 1750 cfm, Figure 11, There
13 no exhaust from the two hoppers at Stations 5 and 6, the product
being removed by a screw conveyor, Figures 9 and 12. The purpose of
this system 18 ro capture leakage from the bag when the bag is

dropped onto and travels along the open-type Lonveyor.
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Bag Recyclers, Stationa 3 and 7: The bag recycler 1s used to recycle
individually damaged bags, Figure 13. These stations counsists of a
29" by 19.5" wide hood with a grizzly (bars across the floor to
prevent the paper bags from dropping through} for the floor. The
bﬁgs are manually emptied into the hood, the product dropping through
the grizzly into a hopper (part of the same hopper system used for
packer spillage), and the empty bags are set aside for disposal., Atr
is exhaueted (designed at 600 cfm) from the top of the hoods through
a 5.5" duct. There is nc ventilation through the flgay at either
atation. The purpose of the recycler is to return the product to the
packer bins and prevent airborne dust from escaplag lato the warker's
environment.

Conveyor Transfer Polnt, Statiom 6: The fllled bags travel east on
the chain conveyor, thea south on a belt conveyor, Figure 1. Ar the
transfer peint, the bags (lying on their froat, bag valve facing
west) are flipped 180°% onto their back (bag valve now facing east),
dropping one foot onto the belt conveyor. Along the east side of the
belt conveyor at chis transfer point is a slotted hood (9°x10" wide)

having four tows of slots (3 rows of 1"x5" slots and one row of 1"%7"

slots). Irs purpose is to capture airborne dust escaping from the

bag's valve when the bag 1s flipped over and impacts on the belr

CORVEYOT .

Bag Air-Washer, Scations 5, 6, and 7: As the filled bage move along
the conveyar becween bag filling and palletizing, they pass onto a
chain-type conveyor and through and air-washer enclosure. At
stations 5 and 7, the enclosure exicts have rubber stripped curtaias.
At statdon 6, there are no curtains over the openings. The entry and
exit to the enclosure are a thivd larger than the narrowest fllled
bag dimensicns. When the bag 1s within the enclosure, air blows over
the bag's surfaces to remove loose dust. Exhaust hooda, above and
below the enclosure, captures the airborne dusc. The designed total
exhaust rate of the hoods is 1500 cim,
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Bag Flatteners, Statioms 5, 6, and 7: At statiom &, after the bag
exit the bag alr—washer, they pass through a pailr of bag flatrteners.
Along the east side (the same side the bag valve is facing) of the
belt conveyor entering the first flattener, there is a capture hood.
The purpose of this hood 1s to capture dust escaping form the bag's
valve while the bags are being squeezed {deaerated). At stations 3 ,

and 7, the bag flattener and the bag air-washer are within the same

enclasure.

Packer Operatar Walkways, Station 7:; 1In the area between the packers
and the coanveyor, there is a 1' by 20' section of expanded metal
flooring, Figure 1l1. Beneath this floor, there are § hoppers fitted
with exhaust ventilation with each hopper designed to exhaust 800
cfm. Its purpose 1s to veduce the accumulation of spilled product
from the bag as the bag is manuzally transfered from the packer unit
te the conveyor. Due to the chilling effect of the air movement om

the operator, this portion of the system was blocked off.

Pregs Wells (Palletizing), Stationms 5 and 7: The press wells at
these two statlons are similar in design, both being semi-auntomatic
opetrations, Figure 2. {(Ar station 6, palletizing is completely

automatic.} The tops of the wells are a foot above the floor level
and there croass—sectional areas are a couple imches gredter than the
pallet's cross section, The well extends cover 5 feet below the floor
level. The floor of the well is electrically raised and lowered by
the operator. (As the operator fills the pallet by manually tossing
the hags into the well, he lowers the floor until the pallet is
full.) Within a foot of the top of the well's interior walls, there
are a series of horizoantal slots for exhaust ventilation. Their

purpose is to capture the airborne dust generated during palletiziag.

Approximately eight feet above the press well, there is an immovable
cap, a flat plate framed by a 10" pipe. The cross—sectional area of
the plate 1s the same as for the well. On the interior side of this
plpe are a series of horizontal slots for exhaust ventilation. (At
starion 5, there 1s one row of slots on all 4 sides. At statiom 7,

there are two rows of slots on the sides, one row of slots nedrest
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10.

11.

the operator, and no slots on the side farthest from the gperator.)
At Station 5, a rubber curtain extends 6" down from the south and
east side of the 10" pipe to contain some of the dust generated
during compressing. Whean the pallet Is filled, the operacor raises
the load, pressing it inteo this cap. The purpose of this part of the
system is to capture the sirborme dust generaced while the pallet

load 15 beling compressed.

Capture Howls at Bag Drop, SBtation &: When the filled hag
{automatically ejected from the packer) lmpacts on the chain
conveyor, product is expelled from the bag'e valve. To capture this
airborne material, a 97 by 7" hood (cellector box) is positioned near
the bag valve's impact position, Figure 12. (When the bag 1s
ejected, ir lands cu its side with the bag valve on the up slide of
the bag. Conveyor motlon then causes the bag te roll onto its
fromt.) The center of these openings are 19" above the conveyor and

less than 2" from the bag's valve at bag impact on the conveyor.

Addirional Czpture Bood, Station 3: North of the packer operator's
work area, there is a slaotted (eleven horizontal 1" by 5" slots)
capture hood, Figure 3. Its purpose is to capture airborne dust
generated from the canveyor line exiting the bag filling area.

The ventilated dust cancrols at stations 5, &, and 7 are summarized fn
Tables 5A, B, and C.

Bl

Use of Automation to Reduce Warker Exposure to Alrborne Contamination and
Physl<sl Injury:

Automarion reduces the porential of exposure to contaminated air and
physical injuries auch as back strain and tendinicis. Statiom 6 is
completely automated from the filling of rthe bags to pallerizing. One

operator moniters the equipment and restocks the bag feeders to the
packers,
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Use of Shrink Wrap and Stretch Wrap te Qontrol Bag Leakage and Strengthen

Pallat Load Structures:

Presently, both shrink and stretch wrap are used upon the customer's
request. Stretch wrap 1s preferred, giving a better package units.
Shrink wrap, which requires more energy to emﬁlace, is being phased out
by the company. Several advantages to using wrapped pallets include:
reduced alrborne dust contamination and greater paller load srability.

Work Praccices;

Housekeeping comsists mainiy of vacuum sweeping within the bulldings and
wet washing and sweeping outside in the areas surrounding the bulldings.
During the day shifc, a "Day Crew” continually ¢leans in and around the
bulldings, fleors, equlpment and where ever else needed. A special crew,
"High Level Cleaners”, clean the rafter beams, towers, and other averhead

arteas. Prompt cleanup of spills is emphaslzed,

When a packer at the various packaging stations is nor in use, an empty

bag is lefr on the packer spout. Its purpose 15 to contain any leakage

that may escape from the packer spout while the unit is not in operation
yet s£1ll under pressure.

GCootrol Meonitoring — Enviroomentsl and Medical:

Environmental monitoring of atmospheric dust and of ventilation systenms

-serves at least four purposes; ventilation control evaulations,

contaminated source ldentification, work area monitoring, and personal
exposure monitoring. Effecrive medical monitoring systems can derect the
earlier stapes of long term adverse effects due to such eXposures, making
it possible to take corrective measures, usually before irreversibie or

extensive damage has occurred.

1. Environmental Monitoxing: Environmental monltoring 1s performed by
Manville's Health, Safety, aud Envitromment Department (HSED) staff.
They perform both industrial hyglene and safery and housekeeping
ingpections, The HSED scaff for the Lompoc Operation and other
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Manville West Coast operations anawally visit each plant within their
area. Other HSED staffs cover other geographlcal areas lovelving

Manville™s operatians.

The West Coast HSED staff momitor environmental hazards such as
resplrable dust, fibers (asbeatos and fiberglass}, fumes, vapors,
noise, and microwaves from ocvens. Most of the samples ccllected are
analyzed by each department locally, Some samples are sent 1o the
Corporate Industrial Hygiene Lab in Denver, Colorado, an AIRA

(American Industrial Hygleme Assoclation) accredited lab for analyses.

2. Medical Monitoring: Twilce-a-week, a doctor from the Santa Barbara
Medical Foundation Clinic visits the plant sire o perform annual
physicals on all employees; white collar, superviscry, laborer, and
clerical. The physicals include 14“ by 17" chest x-rayas, auvdlogranms,
visual screening, pulmonary function rest, hearing, nrine analysis,
and complete blood counts. Permanent health records are maintained

and stored on all employees, present and past including deceased.

Personal Protective Equipment:

A coobinaclon of personal protective equipment is required in different
areas of the plact. This equipment includes resplrators (MSA Dust Foe 66
aad as a backup, MSA Camfo II), safety glasses, hearing protection (EAR
dlsposables) safety hats, and safety shoes. The wesaring of respirators
is required in cthe packaging areas. Aprons are also provided the

packaging crews.

Blow—0Qff Booch:

Located cutside of Buildiaz 1148, there is a Blow-off Booth, Photo 3.

An ailr hose, equipped with a diffuser-type nozzle, unses shop air te blow
dust particles from the clothing. (The booth is a vertical, open~taop
cylinder, three feet in diameter and five feet high. Ventilation is
drawn down through the expanded metal flooring.) The employee enters the
booth and closes cthe door hefare using it. Instructions on the proper

use of the booth are clearly posted on the booth's door. (The company
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has recently obtained a variance permitting the use of this blow-off

booth arrangement with a protected nozzle.)

Inside Blow-off Booth Blow-off Booth in Operation

V. SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS:

The conclusions and recommendations are based on the respirable dust
concentrations measured by NIOSH, Tables 4A, B, and C and Figures 14 and 15.
Tables 9A, B, and C are Manville's side-by-side sample results for total
respirayle dust. (According to a statistical amalysis of the duplicate
sampling data, there is no statistically significant difference between the
measured data collected by Manville and the data collected by NIOSH, Table 6.)
The ventilation measurements at the three packaging stations and the Press

Well at Stationm 7 are in Figures 12, 16, and 17.

A. Management has well established and effective medical and environmental

monitoring programs.
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Dust control in 4ll areas requires a2 combination of good engineering
controls, such as exhaust ventilation, and good work practices, intluding
product handling and housekeeping procedures. As dust emissions from
point sources were reduced, 1t normally fellows that the level of

personal exposures to atmospheric dust were also reduced proportiondtely.

Goed local exhaust ventilatlon is essential at the varlous packaéing
operations to remove alrborne dust. Proper ventilatlon design requires
sufficient air wovement; the development of effective flow patterans; and

effective maintenance oi the ventilaction system.

The effecriveness of the ventilartion syscems at several capture hoods was
evaluated by measuring dust concentrations during normal packaging
operations primarily on secord shift. At the three packaging srarions,
the respizable silica dust conceuntrations {cristobalite)} was less than
0.03 mgfnj. (From the high volume samples, the cristobalite content of
the respirable dust was 192 or less, l6%Z ac Station 6}. From the 1.7
liters per mipute airborne samples, all source and backpground samples
vere below the logwer limit of quantitation (less than §.03 mg) for both
quartz and cristobalite.) Since most of the samples collected for
cristobalite gnd quartz respirable dust were below the lower limit of

granticacion, the relative effectiveness of the varlous dust controls
were determined from the total respirable dust concentrations which were
estimated to contain appreoximately 15% co 20% cristobalite. The PEL for
these samples would be from .32 mg!H3 to 0.24 mngJ

For packaging Stactions 5, 6, and 7, the daily average total respirable
dust concentratjions are shown In Figure 14, Tables 4A, B, and C. A
comparison of the calculated crisrobalite and measured total respirable

dust concentratians far these three stations are shown in Figure 15,
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Figure 14: Average Respirable Dust Concentratlons
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1. Bag Flilling Area (Packerg) — QOf the three packagipng stations,
Graticon § dust controls resulted in the lowest average total
respirable dust cencentration of 0.03 mgfﬂ3 {background, 0.0Z
mgfﬂ3 and PEL, 0.25 mg/MB). Station 7 has the next lowest
average total respirable dust concentration of 0.05 mg/M3
{(background, 0.03 mngB and PEL, 0.30 mg/ij. Sratien 5 dust ’
concentrations ware (.08 mngB (background, 0.05 mg/ﬂ3 and PEL,
0.25 mnga). At all chree stations, the rtotal respirable dust and
crystalline ailica lavels were below the PELs. The main reasoo for
the lower dust concentrarion ar Station & was the higher face
velocities (2650 fpm at the spout and 2380 fpm ac the collector
boxes) ar the capture hoods and the strategic positioning of the
collector Doxes. At 3tations 5 and 7, the face velocities at the

packer hoods were lesg than 25Z2 (310 fpm ar Starlon 5 and 640 fpu at

Station 7) of those ar Station 6, Flgures 12 and 16.
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Figure 16: Measured Ventilation at Hoods - Stations 5 and 7
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Conveyor Line - The average total respirable dust concentrarion along
the conveyor line ar Station & was the lowest of the three atarions,
0.02 mgfh3, {(background, 0.02 mngB). Station 7 dust level

averaged 0.06 mngB (background , .04 mg/MS} and Starion 5

a%eraged 0.07 mg;’H.3 (background, 0.04 mg/Ma). The reasons for

the lower dust levels at Stetlon 6 were the location of capture hoods
at key points along the couveyor line and the cleanliness of the
bag's surface during conveylng. Whenever the bag impacts on the
conveyor (bage ejected from the packer onto the chain conveyor and
bag drop at the transfer point), the bag's valve is positioned within

a coupie inches of a capture hood.

The usg of ventilarion beneath the speing conveyor (Statiom 5 is not
ventilated) contains the couveyor gpillage. This probably accounts

for the lower levels at Station 7 tham at Station 5.

Palletizing ~ The average total dust conceniratioa ia the palletizing
area is the lowest at Station 6, 0.Cl mnga, which is below kthe
background level of 0.02 mngs. Station 5's average level was
slightly lower, 0.03 mg/m3 (background, 0.04 mg!M3) than for

Scatien 7, 0.06 mg/M3 (background, 0.04 mg/MJ). In each case,

the low levels are primarily due to the diluting effect of the
make-up alr (source from out side of the building) required by the
various ventilation systems. At both Stations 5 and 7, dust can be
seen escaping from the press well and the pallet load during che
compacting opevatiom. However, Statiom 5 15 locared in the building
with several other packaging stations and thelr ventilation systems.
This resulta ia a greater volume 'of make-up air being moved through
the area as general dilution ventilation. Statiom 7 is located on
two floors in another bullding and is the only packaging station in
the building. Most of the wentilation for Statiom 7 occurs on the
vpper (packer) level. As a reeult, there is less make~yp air moving
through the palletirzing area of Station 7 than through the
pelletizing area of Stacion 5 to dilute the dust.
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The dust ventilacion systems at Statioms 3 apd 7 palletizing areas

1
capture most of rhe dust gepmeraced before ir enters the wotrkers

environment .
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QOperator's Working Area and Autcmatlon - The operator's average total
respirable dust expesure is lower at Station 6, 0.04 mng3, than

the exposure at Starion 7, 0.17 mg!Ma, or Statiom 5, C.24 mngB.

The main reasom for this difference is due to the automation of
Station 6. At the manual packaging stations, the operator spends
most of his time at the two main dust generating areas, bag fi1iilling )
and palletizing. At Station 6, the operater may spend as little as
10% of his vrime in these areas. Also, the existing dust controls at
Starion 6 are effective In maintaining low dust concentrations in the

peneral packaging area.

Although exposuras at both Stations 5 and 7 were below the caleulated
PELs, Station 7 cperator's average dust exposures are lLower, 0.17
mng3 (68% of the PEL), than for Station 5 coperator's, 0.24 mng3
{%% of the PEL). The reason is due to the addiclonal ventilation at
Stacion 7 (packer hood floor and conveyor spillage). (At Statica 3,

the packer hood floor and conveyor spillage hoppers are not
ventilated.) Another factor 1s the separation af the palletizing

area and the packer area at Station 7. Dust generated at palletizing

{Station 7) does nat become part of the make-up air entering the bag
filling area as 1t does at Station 5.

tn D3, personal dust exposures were above the average measured at
Statiens 5 and 7. {There was no packaging at Station 6 on D-3.) At
Station 5, these higher dust concentrartion were mainly due to the
increased bag breakage tate for the filled product bags during che
shifr. Ac Btation 7, the packaging rate was increased, two packer
operators filling bags, for part of the shift. Both of these factors

could account for the higher dust concentrations experienced an b-3.

Non-ventilated Spillage Hoppers - Non—ventilated hoppers are used to
collect the dust in some areas such as under the packer units (Statioms 5

and 7); under the open-type conveyors onto which the bags are dropped

{Stationa 5 and 6), and wnder the bag air-washer and part of the conveyor

Iine (Statien 6)., A2 a result, product dges not accumulate on the floor,

later becoming airborne and entering the workers® environment.
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E. Work Practices -~ Although am incencive pay program exists at this plaot,
several exemplary work practices were observed. These included leaving a
bag on the packer spout 10 capture spout leakage when the packaping
station is not in use. Special clean-up crews continually vacuum ¢lean
the floor and dc other general clean—up In the area. A special crew
vacuum cleans the rafters and other overhead structures. Such work
practices result in lower background dust Ievels, Also, positive
incentive bonuses, In the form of awards, are gliven to the employee for

achleving an aceident-free work record for a glven time period.

F. Other Dust Controls - A blow—off bhooth removes loose dust particles from
the employee’s clothing. This removes dust from near the worker's
breathing zone {(shirt). Also, it reduces the potential dust exposure ta
the employee's family (wearing dusty clothes home) if the employee does

not change clothes at the work site.

In conclusion, Manville has several effective dust controlis, maintaining
average total respirable dust levels below 0.06 mng3 and crystalline silica
dust levels below Q.02 mngj. A well designed ventilation system, moving

large volumes of air, captures most of the dust before it enters cthe worker's
environment. The company also makes use of other controls auch as spillage

hoppers and bags left on 1dle packer spouts to help contain the dust, and wet

sweeping of paved areas between the buildings on a routine hasis.
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VI APPENDIXES A -~ RESULIS
TABLE 44
ATMOSPHERIC DUST CONCENIRATIONS {mng3)
MANVILLE, LOMPOC CPERATION

Stacion 3 (Figure 3)

ate D-1 D=2 p-3 D—4 Av'g
rs Sampled] 6.0 7.5 5.0 6.0 6.1
firs Phkg 4.0 5.8 4.5 3.4 4.4
Product €512 C545 C545 £545
TOTAL DUST _CRTSTABALITE RMKS
Sample (For 16% Cristobalite, PEL = 0.30) [{(For 100% Crist., PEL = 0.03)
Site g-1 D=2 D~3 D~4 Av'g [ D=1 | 02 | D-3 | D=4 | Av'g
4. Packers
4 0.03 | 0.04 | 0.11 f 008 || .06 a a c c b
5 neg. | 0.10 | 0.062 | 0,13 || 0.06 a B a c b
8 0.02 | 0.06 | 0.04 | 0.11 || D.06 a b a c b
. Bag Racycler
6 | 0.02 | 0.03 | 0.16 | 0.17 || 0.10 a a c < b
C. Conveyor Line
k) 0.05 | 0.09 | 0.13 | 0.10 || 0.09 a b c c c
7 0.03 ] 0.06 | 0.06 | neg. 0.04 a b a a b
0. Palletizing i
1 .00 | 0,00 | 0.07 | Q.02 || 0.02 a 4 c a b
2 0.03 | 0.01 | .04 | 0.03 || G.03 3 a a a a
12 0.00 y 0.04 { D.06 | 0.06 | 0.04 a a a c b
E. Background
9 neg. | G.04 | 0.06 | 0,12 [ 0.086 a a a c b
10 0.00 | 0,05 § 0.05 | 0.08 [ 0.04 a b a ¢ b
11 neg. | 0.01 | 0.02 | 0,08 ) 0.03 a a a b b
F, Operator
P-1 0.1C | €.28 | G.45 { 0.28 b c |0Q.07)0D.02
P-2 .07 |(0.34)F 0,03 [{ (0,21} b (0.09)] a [£0.03)
G, High volume (Bag Recycler Area)
HV (6) L 0.1z | | 0.12_ | 0.02 0.02
RMKS - Remarks

(1) 17% Cristobalite determined from high volume sample.
(2) More broken bags in area than normal on D-3.

(3) ©No personal samples taken on the D-1.

(4) Sampler worn In pocker for unknowm time om d-2.

c512 Calcined product.

G545 Flux calcined product.

p-1 Sample day, firsr (D-1), secaond, third, and fourth.

v (&) High volume sample sire near site 6 for Statiom 5.

neg. Negarive values assumed to be 0.005 mg/M? for determlning averages.
a Less than 0.01 myg par cubic mater.

b iess than (.02 mg per cubic meter.

c Less than 0.03 mg per cubic meter.

( ) Low reliability of sample.
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TABLE 4B

ATMOSPHERIC DUST CONCENTRATIONS (mg/M3)
MANVILLE, LOMPOC OPERATION

Station A (Figure 4)

Date D-1 D-2 D-13 -4 Av'g
Hrs Sampled| 5.5 7.5 0 7.5 6.8
Hrs Pkg 5.0 6.7 0 5.3 5.7
Prodact HEC H5C H3SC
TOTAL DUST CRISTOBALITE RMES
Sample [(For 19% Cristobalire, PEL = 0.25) |(For 100Z Crist,, PEL = C.05)| 1
Site D-1 D-2 D=3 -4 Av'g D-1 [ p-2 ! D-3 | D-4 || Av'g
fh. Packers i 2
1 neg. | 0.03 0.01 || O.02 a a a a K]
2 .00 |\ 0.07 0.00 || 0.02 a b b b
3 ¢.00 | 0.03 0.0z || 0.02 a a a a
5 0.00 [(0.1&) 0.01 [|{0.0G5) a {0.07) a k0.03){ &
B, Bag Feeder Area
4 | neg. | 0.13 0.04 (| D.06 a b & b
C. Conveyor Line
K] 0.00 | 0,03 0,02 § 0.02 a a a a
) 0.00 | ¢.04 neg. || 0.902 a a a a
7 ueg. 0.04 0.02 |} 0.02 a a a a
8 neg. 0.01 0.06 || D0.02 a a b b
0. Pallerizing
9 nex. 0.05 neg., | 0.02 a b a b
10 neg, g.01 neg. 0.01 a a2 a a
E. Backgroun
11 neg, 0.03 0.04 || 0.02 a a a a 5
12 neg. { 0.00 G.07 || 0.02 2 a b b 5
F. Operator
P-1 0.04 0.04 || 0.04 H a a a a 6
G. High Volume (Conveyor Line Area)
HV (6)] ) f |_8.05{ 0.05 ¢.01 ja.01
RMKS Bemarks
(1) 20% Cristobalite determined from high volune sample.
(2) No packaging or samples taken on D-3.
(3) &Spill at no. 1 packer om D-1.
(4) Product spilled at mo. 2 packer covering sampler on D-2.
{5) Duplicate, side-by-side samples at Station 6,
{6) Nc personal samples taken on lith. Hoee off pump for
approximactely 30 minutes on 13th.
HSC Flux calcined product.
D-1 Sample day; first (D-1), second (D-Z}, third (D-3), and fourth (D-4).
HY {6) High volume sample site near site 6 for Statiom 3.
neg. Negative values assumed to be 0.005 mngJ for determining averages.
a Less than 0.0l mg per cubic meter.
b Less than [D.02 mg per cubic meter.
{ ) Low relliability of sample.
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TABLE 4G
ATMOSPHERIC DUST CONCENTRATIONS (mg/M3)
MANVILLE, LOMPOC OPERATION

Statign 7 (Figure 5)

Date D-1 D=2 D-3 D~4 |  av'e i
Hrs Sampled| 6.0 5.0 7.5 7.5 6.5
Hrs Pkg 3.5 5.0 7.0 5.7 5.8 .
Product HSG HSC H5C HsC
TOTAL DUST n CRISTOBALITE RMKES
Sample |(For 19% Cristobalita, PEL = 0.25) ||{For 100% Crisc., PEL = 0.05)| 1
Site D-1 | D-2 D~3 D4 [[Av's l D-1 § D=2 | D=3 ! D=4 | Av'g
A, Packers
7 0.02 | 0.04 | 0.08 | C.04 || 0.04 a a b a b 2
3 neg., 0.00 | 0.05 | 0.05 || 0.03 a a b b b
9 0,36 | 0.08 | 0.0% | 0.03 Lk D.09 < c b a b
B. Bag Recycler
6 | 0.00 | 0.02 | 0.07 | 0.03 {l C.03 a a b a b
C. Comveyor J
1 G.14 | 0.0 | 0.G& | 0,06 || 0.09 c c b h 1 c
4 .03 § 9.08 | 0.00 | O.08 || 0.05 a c a b b
5 0.02 ] 0.08 | 0.09 | 0.03 [} 0.06 a c b a b
D. Palletizing Il i
1&4|0.08 |0.09 10,03 | 0,07 J0.07 b c a) b c 3
2 neg. { 0.06 0.07 H C.04 a a b b 4
3 0.00 JD.06 | 0,09 {0.08 H{0C.06 a a b b b
E. Background in Bag Filling (Packer)| Area
10 neg. O.g& neg. | 0.01L f 0.02 a a a b b
11 0.05 | ¢.02 | 0.01 | 0,05 [y 0.03 a a a b b
E. Background in Palletizing Area
12 {C.04 | 0.02 |0.03 j0.08 || 0.04 a a a b b
F. Operator
p=1 | Q.09 0.13 0.17 0.13 c b b c 5
p=-2 0.10 | 0.43 {10.08 || 0.20 c b b c 5
G. High Volume {(Coaveyor Line Area)
RY i | | 0.13 | " 0.13 0.02 0.02 )
RMES Remarks
(1) 20% Cristobalite determined from high volume sample.
(2) Broken bag in area on D=1.
(3} Duplicate, side-by-side samples at Station 7 are averaged
{4} D-3 sample particle sized and chemically analyzed by NIOSH.
(5) No personal samples taken on D~L. (m D-3, rwo operators
£filling bags during part of shift.
{(6) High volume sample site located between sites 1 & 4 and 5
for Station 7 and treated as one ip determining averages.
HSC , Fluz calcined product.
b-1 Sample day; first (D-1), second (D-2), third {(D-3), and fourth (D-4).
HY {€) High volume sample site near sire 6 for Sration 5.
neg. Negative values assumed to be 0.003 ng/M3 for determining averages.
a Less than 0.0l mg per cubic meter.
b Less than (.02 mg per cubic meter.
c Less than 0.03 mg per cubic meter.
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TABLE

5A

EFFECTIVENESS OF VENTILATION CONTROLS
STATION 5

(Bag Filling, Conveying, and Palletizing)

(AVERAGE _CRISTOBALITE CONTENT OF 16%, PEL = 0.30 mg/M3)

Respirable .
Location Ventilation Descriprion Hood Air |Dusatr Levels
Movement |Total |Excees| Remarks
Vel. | Flow
(FPM) | (CFM) | (mg/m3)
A. Bag Filling Area
1, Packer 1 1, 2, 3. Packer hood =&t 540 | 4500 0.06 ] 0.02 Goond control;
(ss=8} each packer unit with Syearem
following vent'n system, maintains avg.
2. Packer 4 Figures 6 and 7; 490 | 41201 0.06| 0.02 tor. respir.
{s5-3) a}) Packer Spout, narrow dust conc'n at
vent'd slot at spout. 0.06 mg/M3 in
3. Packer b b) Hood Top — 6"x6" 370 | 3110{ 0.06| 0.02 jthe Bag Filiing
{s38—4) vent'd opening near Area.
and above packer spout.
¢) Hoocd Side —6"x18"
vent'd slot on L side
of hood. (Blocked
off, not in usa.)}
d) Hood Floor —expanded
metal floor overlying
non-vent'd hoppers
(3 hoods per hopper).
4. N. of 4. Capture hood located | 3830 | 1200
Packer 1 nedr spring-belt coanveyor
discharge, Fig. 3.
Vertical hood with a Tow
of horizontal (1"x35")
slots on W. slde, plus 2
(1"x5") slots on bottam,
N. side of hood.
B. Bag Recyclet
1. Recycler 1. Hood with vent'n 250 980 | 0.10| 0.06 {Good control.
{ss-6) from ctop and open metal The slightly
floor overlyipg a higher ctotal
non—-vent 'd hopper. dust conc'n
(Same hopper used to (0.10 mg/m3
callect spillage from versus
packer hoods.) 0.06 mg/M3)
¥y be due ro
ust from
Press Well Area
during
palletizing
operations.
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TABLE 5A (STATION 5) continued, PEL = 0.30 mg/M3

[Respirable
Location Ventilation Description Hood Air  [Dust Levels
Movement _[Total |Exces Remarks
B VEl . Fl o .
(FeM) | (coM) | (mg/M3)
C. Palletizing
1. E. of Well |1. Narrow horizon'l Approximately Good control.
(g8=3) glots within 6" of ctop 1800 | 2000 G.09| 0.05|However, dust
of well's 4 interior can be seen
gides, Figure 2. escaping from
Makeup alr, for packer the Presgs Well
hoods, crosses W. to E. daring
across Press Well into palletizing
Bag Filling Area, and from bags
during
2. M. of Well {2. Bags exiting Bag compacting,
{8s5-7) Air=Washer which is probably
under vent'n. Makeup accounting
alr does not cross Press for most of rthe
Well, from west entering higher dust
Bag Filling Areas. concentrations
; at Bag Recycler
3. B. of Gap |3, 4, 3. Hartow pproximatel and east of the
(851} korizontal slots facing 90¢ | 100G} 0.02; 0.00 [Press Well,
incterior of cap, Fig. 2. {(ss—-3).
4, E. of Cap |[(Flexible 6" long curtain
{ss-12) hangs down from extarior
on south and east side
5. W. of Cap |of cap.
(sa-2}
b. Statfon 5 Summary Operators |Good control,
1. Bag 1. Combination of 8 Total | 0.25] 0.21 |moving large
Filling vent'n hoods and 4 28,000 volumes of air
Area aon—vent 'd hoppers capture dust at
beneath packers and the main dust
spring~-belt conveyor. 50UTCES .
Expanded metal
2. Palletizing|2. Exhaust from Press Total floors over
Area Well and overhead cap. 3,000 non—-vent'd
hoppers are
used in areas
where splllage
is most likely
to aoccur,
packers and
spring—-helc
CONveyOrs.

Excess = {Total respirable dust concentrarions at sample site} less the
{average backgrouand level of 0.04 mg/M3),

58

Sample site.
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TAELE 5B

EFFECTIVENESS OF VENTILATION CONTROLS
STATION 6
(Bag Filling, Comveying, and Palletizing)

{AVERACE CRISTOBALITE CONTENT OF 19%, PEL = 0.25 mgjﬁql

Respirable
Location Ventilation Descriptiom Hood Alr Dust Levels
Movement ITotal {Excess| Remarks
Vel. | Flow '
KrFem) | (CFM) | (mp/3)
A. Bag Fllling Ared
1. Packer 1 1, 2, 3, 4. Packer hood | 3000=Spous 0.02! 0.00 Food control.
(as—-1) at aach packer unit with | 2900=C. Box Collector boxes
the following positicned to
2. Packer 2 ventilation system: 2600=Spour [(0.05)(0.03)capture dust
(88-5) a} Packer Spout - narrow | 2600=C. Box xpelled from
vent'd slot arqunad | ag's valve
3. Packer 3 spout . 2500=53pout | 0.02 | 0.00 when bag
(s5~2) b) Collector Box - 7"x9" | 2500=C. Box mpacts on
opening located 18" | chain conveyer
4, Packer 4 above chain conveyor | 2500=Spout | 0.02] 0.00 [(after being
{s8=3) (at bag impact, bag's | 2460=C. Box 1lleé and
valve within 2% of jected from
the opening, Fig. 3). the packer
spout ).
B. Bag Feeder Ares
1. Bag 1. Makeup air flows 0.06 [ 0.04 [Diluting
Stack from north to south effect due
(s8-4} a¢ross this area into to makeup air
the Bag Filling Area. f£low into
Bag Filling
Area,
C. Conveyor Line
1. Transfer 1, 97"x30" capture hood 380 5203 0,02 | 0.00 |Goed controls.
Point with slotted openings Well placed
{a5=3) {3 rows of four 1"z3" capture hoods
slots and ! row of four and hoppers.
1"x7" slots) lecated at
chain conveyor discharge.
2. Adr-Washer |2. Hooded enclosure with 0.02 1 0.00
(s5-B) over head exhaust hoods
and non-vent'd spillage
hoppers located beneath
the open-type conveyor.
3. Flattener |[3. Cspture hood at eatry 0.02 | 0.00
(ng=7) to the bag flattener.
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TABLE 5B (STATION 6) coctinued, FEL = ©.25 ag/M3

Bespirable
Location Ventilation Dageription Hood &Alr |Dust Levels
Movement |[Total |Excess| Remarks
Vel. | Flow
(FPM) | {(CFM) | (mg/M3)
4. Roller 4. Non~venc'd hopper
Conveyor beneach the conveyor.
{s5—8)
D. Palletiziag
1. Top 1, 2. HNo ventilatica. 0.02 { 0.00 Completely
(sa=9) gutomatred.
Z. Bottom 0.011 0.00
(ss-10)
E. Station & Summary
1. 3Staction B 1. Combination of vent'd Operator Gopd control,
hoods and non-vent’d 0.04 § 0,02 [Packaging
hoppers beneath portions station
of the conveyar line. i5 completely
lautcmated ,
mainteining
tot . resplrc.
dust levels ar
or below
0.02 wmg/Md,

Excess = (Total respirable dust concentrations at sample sites) leas the

(average background level of (.02 mg/M3),
Sample site,

Collector Box.

Low reliablity of sample.

55
$. Box

()
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TABLE 5C

EFFECTIVENESS OF VENTILATION CONTROLS
STATION 7

(Bag Filling, Coaveying, and Pallecizing)

(AVERAGE CRISTOBALITE CONTENT OF 19%, PEL = 0.25 mg/M3)

Location

Ventilation Description

Hood Alr
Movement

Respirable
Dust Levels

Pl

Total [Excess

Remarksa

Vel.
o FPM)

Flow
{CEM)

(mg/M3)

#. Bag Filliag Are
» Packer 1
(63~8)

2. Packer &
(ss=7}

3. Packer &
(s8-9)

4. Hoppers

y 21 3. Packer hood atc
ach packer unlt with

he following ventil'n
yatem, Figures & and 7:
) Packer Spout - ndrrow
vent'd slot around
spout, designed epout
vent'n (500 cfm.)
b) Hood Top —~ 6"x6"
vent'd opening near
and above packer
spout, designed
vent'n (1000 cim.}
c} Hood Side - 6"x18"
vent'd slot on one
slde of tood,
designed vent'n

1000 cim.) (Blocked
off, net In use.)
d; Hood Floor - expanded
metal floor overlying
vent'd hoppers
beneath each packer
hood, designed vent'n
each hood (1935 cfm.)

4. Six went'd hoppers
beneath spring conveyor,
designed vent'n (1750
cfm.) each. Another 6
vent'd hoppers beneath
packer operators’
walkway, deslgned vent'n
(800 cfm.) each.

750

620

620

(Blocked off, not in use,

)

6300

5210

52190

.43

0.04

0.09

0.01

0.02

0.07

Good control;
Total air being
exhausted by
the siz—packer
hoods is app'ly
approximately
12,000 cfm,
Figure l&.
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TABLE 5C (STATION 7) continued, Pel = 0.25 mg/M3

espirable
Location Ventilation Desecription Hood Air [Dust Levels
Movement [Toral [Excesd  Remarks
Vel. | Flow
(FEM) | (CFM) | (mg/M3)
B, Bag Recycler
1. Recycler 1. Hood with vent'n 275 1080 { ©.03 | 0.01 |Goed contyol;
(sa-6) from top, and open metal the slightly
floor overlying a higher dust
non—vent'd hopper concentraticns
{(same hopper for packer (0.06 mg/M3vs
hoods). 0.03 mg/M3)
may be due to
dust from the
Press Well
during
palletizing
operations.
C. Palletizing
1. 5. Side 1, 2, 3. Well — Narrow Well 0.07 | 0.03 |Good control.
(55-1, 4) |horizontal slots within | 1900 ( 2450 However, dust
6" of top of Well's 4 can be seen
interior sides, Fig. 2. Ca escaping
2. W, Side Lap - Narrow horizoatal [ 970 ] 13%0 | 0.04 | 0.00 [fzom the Well
(ss—2) slotsfacing interior of during
cap, Figure 2. Flexible palletizing
6" long curtain hangs and probably
dowvnn from the exterior accounts for
of the cap. Makeuvp air, much of the
for Bag Fllling Area, . higher dust
3. SW, Corner |crosses north Lo south 0.06| 0.02 [concentrations
{s5-3) across Press Well Area in Paellatizer
into Pallerizer QOperator Operators'
Aren. Area, (ss-l, 4)
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TABLE 5C (SIATION 7) continued, Pel = 0.25 mg/M3

ngpirahle
Location Yentilacion Description Hood Air [Dust Levels
Moveaent Tatallﬁxceas Remarks
Vel.| Flow
(FPM) | (CFM) | (mg/M3)
D. Station 7 Summary Qperagore [Good conrrol,
1. Bag 1. Combinaticn of {Total 0.17] 0.14 poving large
Filling ventilated packer hoods, 40,000 rolimes of air
Area bag recycler hood and o capture dust
hoeppers, plus non-vent'd Et main dusc
heppers around the opurces. Use
packer hoods. of expanded
metal floors
2. Pallerizing |2. Exhaust from Press Toral over non-~vent'd
Area Well and overhead cap, 3,800 hoppers the Bag

Filling Aress
are used where
spillage is
likely to
cceur, arcund
the packer
hoods. Also,
Pallecizing

and Bag Filling
Areas are
separated.

This reduces
effects of dust
escaping from
Palietizing
Operation.

Excess = {Total respirable dust concentrations at sample sites) less the
(average background level).

(a)

Averdage background level in Bag Filling Area = 0.02 mg/M3,

(b) Average background level in Palletizing Area = 0.04 mg /M3,

88

Sample site.
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TABLE &

STATISTICAL EVALUATION GOF PAIRED DUST CONCEWTRATIONS#*

Station 3 Station 6 Station 7
1. No., of Paired Samples (M) 1 27 35
2. Avg. Value of Manville Data | (X} | 119 ug/M3 32 ug/M3 71 ug/u3
" 3. Avg. Value of NIOSH Data (X) | 76 ug3 26 ug/MI 67 ug/U3
A. Student t-Testl
4, Calculated "r=Test" Value {r) 1.43 0.63 0.30
5. Significant "t-Test” Valuye
(at .05 level) 2.04 2.03 2.03
6. Statistical Evaluation: a a a
B. Sandlers A Test?
7. Calculated "A Test” (Aa) 0.497 2.06 10.8
8. Significant "A Test™ value
{at .05 level) 0.264 0.265 0.260
9. Statistical Evaluation: a a a

#  Test of significance of differences in level ¢f paired Maaville and WIASH
(Total Respirable)} Dust Samples, Tables %4, B, and C.

1 Student t~Test;1’ - For the Student t-Test, if the calculated value for

iz o

w_u

t" is less than the table value, noan-direcriocnal, at

the difference 1s not significanr.
X-X

t = JEDZ - (zD)2

N(N—Nl)

differences in value between each X and Y pair.

numbar of pairs of values.
average value of Manville data.
average value of NIOSH daca.

05 level,

? Sandlers A Test:1l? - 1g the calculated svalue for "A" is greater than

the table value, non-directional, at .05 level, the difference is

not significant.

¥ D2
A= (gn)<

B = differences in value betwean each X and Y pailr.

4 - No significant difference in walues.
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APPENDIXZES B - ANALYTICAIL PROCEDURES

0f the 15) samples collected, including the 4 bulk samples; 131 were analyzed by

Utah Biomedical Test Laboratory (UBTL), one analyzed by NIOSH, and cne damaged
and discarded.

Az

UBTL Analysis

1. Bulk Samples:

UBTL first analyzed the four bulk samples for quartz and cristobalite
using x~ray diffraction. Historically, tridymite does not appear to
constitute a problem in this industryzz. Samples were passed chrohgh
a ten micrometer precision sleve to obtain respirable dust for
analysis. NIOSH Method P&CAM 259 was used to analyze rhe samples with
the following modifications: (1) Filters were dissolved din
tetrahydrofuran rather than being ashed in a furnance. (2} Standards
and samples were run concurrently and an external calibratiom curve was
Prepared from the integrated intensities rather than using the

suggested normalization procedure. The lower limit of quantitation is
0.02 milligrams or 1.5% based on a two-milligram portion for hath

polymorphs of silica {quartz and cristobalite). The results are listed
on Table 6.

Z. Respirable Filrer Samples:

UBTL used NIOSH Mechod P&CAM 259 to analyze the respirable airborne
dustl samples for free silica {quartz and cristobalite) with the
following modifications: (1) Filters were dissolved in tetrahydrofuran
rather than being ashed in a furnance. (2) Standards and samples were
run concurrently apnd an external calibration curve was prepared from
the integrared intensitles rather than using rhe suggested
normalization procedure. Only those samples with a total weight of
0.05 willigrame or greacer were analyzed. The cut-off value was based
on the percent silica found in the bulk samples (58%) and the lower
limit of quantitation (0.03 mg). The results are listed in Table 7.
22



Tor the respirable alrborne dust samples, UBTL determined the total
welght of edch sample by weipghing the samples plus filters 9u an
electrobalance and subtracting the previously determined tave weight of
the filter. The tare and gross weighings were done in duplicate. The
instrument precision of weighings done at one sirtiang is (.0l mg. Due
to varlable factors such as overloading, hygroscepicity of samples,
hunidity, and the physical integrity of the filter itself, the actusdl
precision can be considerably poorer and occassional slight net

negative particulate weights are to be expected.
B., NIOS5H Measurements Research Support Branch Analysis.

One respirable airborne dust sample was particle sized and chemically
analyzed. The filter, containing the sample was not sultable for
scanning electron microscopy amalysis. <onsequently, the filrer was
ashed in a low temperature asher using an oxygen plasma. The resulting
ash was suspended in a (.05 splution of Aerosol OT ian filtered,
dejionized water, sonicated feor 10 tinuces in a small ultrasonic bath,
and filtered through a 0.1 um pore zize Nuclepore filter. The

regulting filter was then attached to & carhon planchet aod examined iIn
the scanning electron microscope at a2 magnification of 1000X. All of

the particles in 28 randamly selected fields of view were sized and
analyzed for 3l elewents using a Kevex 7000 energy dispersive x-ray
spectrometer and a LeMoat Scientific DA-10 image analyzer. The
particles were sorted inta chemical classes and subclasaes by the image
analyzer on the basis of their elemental composition, The large
majority of particlee from this analysis were classified as silica;
i.e., only a major peak for silicon was seen im the x-ray spectra for
these particales. The spectrum is typlcel of erystalline silica,

dlactom fragments. and amorphous silica particles,
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APPERDIXES € -~ DATA ANALYSIS

TABLE 7

BULE PROGDUCT SAMPLE RESULTS
(Samples collected by Company in 3/83)

Station | Product % Quartz % Cristobalite | PEL in ug/M>

5 Super=Cel Calcined i1.5*% T 28 0.17

5 Flux Calecined 1.5% 38 0.08

6 Fluz Calcined 2.0% 52 0.09

7 Flux Calcined 2. 0% 37 0.08
* w Legs than.

TABLE §
RESULTS OF AIR SAMPLES FOR SILICA
MANVILLE
LOMPOC, CALIFORNIA
JANUARY, 1983

LOC. I DATE TOTAL WEIGHT QUARTZ CRISTOBALITE
# (1) mgy [ mg/M3 (mg) | mg/M3 | (mg) [mg /M3
5=-01 3 1/17 b30.4 0.01 0.02 - - - -
5=02 | $ 1/17 644.2 i 0.03 0.03 - - - -
503 | 3 1/17 629.3 || 0.04 .06 - ~ - -
=04 | 8 1/317 538.9 1 0.03 G.05 - - - -
5-05 | 5 1/17 626.1 (| 0.00 0.00 - - - -
5~06 | § 1/17 622.6 i| 0.02 .03 - - - -
S07 S 1/17 622.9 0.03 0.05 - - - -
5-08 3 1/17 621.2 Q.02 G.03 - - - -
5-09 A 1/17 624.8 0.00 Q.00 - - - -
5-10 | A /17 602.0 || 0,01 .02 - - - -
5-11 A 1/17 602.0 0.00 Q.00 - - - -
5-12 | 8 1/17 595.1 || 0.01 0.02 - - - -
6-01 | 8 1/17 545.2 || neg. neg. - - - -
6-02 | 3 1/17 549.8 || 0.01 0.02 - - - -
6-03 | 8 1/17 541.8 {f G.01 0.02 - - - -
6~04 | A 1/17 546.0 {| neg. neg, - - - -
6~05 | 5 1/17 520.5 || 0.01 0.02 - - - -
6-06 | 8 1/17 5392.4 § 0.01 0.02 - - - -
6—07 | S 1/17 523.3 || neg. neg. - - - -
6—-08 | 3 1/17 525.9 {| neg. neg. - - - -
5-09 | 8 1/17 513.0 § 0.00 0.00 - - - -
610 | & 1/17 501.0 ¥ 0.00 0.00 - - - -
5~11 A 1/17 513.3 0.00 0.00 - - - -
6-12 | A 1/17 488.4 || neg. neg, - - - -
Comments:

6~01 I 8 ~ Spill at po. 1 packer unit at 1630 hours.
JR—— 1 AL 1 1
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TABLE 8§ continoed

Loc. | T DATE TOTAL WELGHT QUARTZ CRISTOBALITE
¢ (1) (mg) | wg/MJ (o) Jug/M3 | (wg) |og/d
701 | A 1/17 583.1 .09 0.15 0.03% [ 0.05% | G.03*{ 0.05%
7-02 | § 1/17 588.2 neg. neg. - - -
7-01 ) A 1/17 586.3 0.0l 0.02 - - -
7-04 | A 1/17 575.9 0.03 0.05 = - -
7-05 | 8 1/17 579.0 0.02 0.03 - - -
7-06 { 8 1/17 582.3 0.01 0.02 - - -
7-07 | 8 1/17 559.3 0.02 0.04 - = -
7-08 | 8 1/17 569.2 neg. neg. - - - -
7-09 | s 1/17 554.0 0.10 0.18 0.03% { 0.05% } 0,03*| 0.03%
7-10 | A 1/17 563.5 0.00 .00 - - - -
7-11 | A 1/17 558.5 0.04 0.0? - - =
7-12 | A 1/17 551.3 0.03 0.05 - - -
Conmments:
706 | 8 - Pump out of positilon, hanging loose. Corrected.
7-07 | 8 - Broken bag causing extra dust in area.
B0l | B 1/17 - 0.00 - - - -
B-0Z2 | B 1/17 - neg. - - - - -
B-03 | B 1/17 - 0,06 - - 0.03% - 0.03*%
B-04 | B 1/17 - neg. - - - -
5-01 | 8 1/18 787.7 0.01 0.01 - - -
5-02 | 8 1/18 765.4 0.02 .03 - - -
303 | 8 1/18 779.7 0.08 0.1¢ 0.03*% { 0.04% | 0.03%| 0.04%
504 | S 1/18 768.8 0.04 0.05 - - =
=05 | 8 1/18 783.0 0.09 0.11 0.03* | 0.04% | 0.03%| 0.04%
506 | 5 1/18 778.5 0.03 0.04 - - - -
307 | 8 1/18 790.3 0.06 0.08 0.03*% | 0,04% | 0.03*%| 0.04%
5-08 | 8 1/18 774.3 0.06 0.08 0.03*% | D.04* | §.03%| D.0D4*
5-09 | A | 1/18 770.8 0.04 0.05 - - -
5-10 | A 1/18 775.7 0.05 0.06 0.03* | D.04% | 0.03*| 0.04%
511 | A 1/18 761.0 0.02 .03 - - - -
5-12 | § 1/18 762.9 0.04 0.05 - - -
5-cJ | P 1/14 722.4 0.08 0.11 0.03% | 0,.04% | 0.03% | D.04%
5=Gh | P 1/18 718.2 0.06 D.08 0.03% 1 0.04*% { 0.G3*%) 0.04*
HY-5 | K 1/18 2475.0 0.31 0.13 0.03% | 0.01% | 0.05 §| 0.02
Comments:
J=06 | 8 ~ Sampler fell on floor ar 05G0. Repositioned.
6-01 | 3 1/18 762.0 0.03 0.04 - - -
6-02 | S 1/18 741.9 .06 G.o8 0.03*% | 0.04*% | 0,03%] 0.04*
6-03 { S 1/18 755.8 0.03 0.04 - - -
6-04 | A 1/13 757.7 0.11 0.15 G.03* [ 0,04* | 0.03*] 0.Q4*
B-J5 | 8 1/18 777.0 0.12 0.15 0.03* | 0,04* | 0,097 | 0.09
606 | 8 1/18 754.1 0.04 .05 - - -
6-07 | S i/18 763.9 0.04 0.05 - - -
Comments!:
6-=05 | S - Broken bag at 1245. Product covered cyclone. Cleased.
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TABLE 8 continued

56

LOC. | T DATE TOTAL WEIGHT QUARTZ CRISTOBALITE
¢ (1) (mg) mg/M (mg) |wg/M3 [(mg) |mg/MJ
6-08 | 8 1/i8 766.5 0.02 0.03 ~ - - -
6-09 | A 1/18 736.8 .05 G.07 0.03% | 0.04* |0.03%] D.04%
6-10 | A 1/18 764.7 0.02 0.03 - - - -
6-11 | A 1/18 758.5 0.03 0.04 - - - -
6-12 | A 1/18 771.8 0.01 0.01 - - - -
6-CM | P 1/18 748.2 0.04 0.495 - - - -
Comments:
6~CM | P - Hose off pump less than 30 minutes. =Recomoected.
701 { A 1/18 484.5 0.06 0.12 D.03* | 0.06% {0,03*%| 0.06%
7-02 | § 1/18 £94.2 0.04 0.08 - - - -
7-03 | A 1/18 492.4 0.04 0.08 - - - -
7-04 | A 1/18 £93.1 0.05 0.10 0.03* 1 0.06* |D.03%| 0,06*
7-05 | § 1/18 487 .9 0.05 0.10 0.03*% [ 0.06* |0.03%] 0.06*
7-06 | § 1/18 49G.3 0.02 0.04 - - - -
7-07 | 5 1/18 475.4 0.03 6.06 - — - -
7-08 | s 1/18 482.7 0.01 0.02 - - - -
7-09 | § 1/18 486.5 0.05 0.10 0.03* | 0.06% (0,03*] G.06%
7-10 | A 1/18 491.8 0.03 .06 - - - -
7-11 | A 1/18 491.3 0.02 0.04 - - - -
7-12 | A 1/18 498.1 0.02 0.04 ~- - - -
7-LH | P 1/18 469.8 0.05 0.11 0.03*% | 0.06* [0Q.03%( D.0p*
7-vv | p 1/18 477 .5 0.06 0,13 0.03* | 0.06% [0.03*| D.CB*
B-01 | B 1/18 - .01 - - - -
B-0X | B 1/18 - 0.02 - -
B-03 | B 1/18 - 0.02 - - - - -
B=D4 | B 1/18 - 0.04 - - - - -
301 ;s 1/19 346.0 0.05 0.09 0.03* { 0.05* |G,03%| D.O5*
5-02 | S 1/19 532.1 .03 0.06 - - - -
503 | 5§ 1/1% 533.5 0.08 G.15 0.03* | Q,06% (0,03*%] 0.06%
504 | s 1/19 542.9 Q.07 a.13 0.03}* | 0.06% |0.03*%| 0.De*
503 | § 1/19 528.7 0.02 0.04 - - - -
5-06 | S 1/19 503.2 0.09 d.18 0.03" | 0.06% (Q,03%| 0,06%
507 | 5 1/19 544.6 0.04 G.07 - - - -
508 | 5 1/19 529.0 0.03 0.06 - - - -
5-09 | A 1/19 541.5 0.04 a.07 - - - -
5-10 | A 1/19 557.1 0.04 4.07 - - - -
511 | A 1/19 538.4 0.02 0.04 - - - -
5-12 | 5§ 1/19 541.3 0.04 0.07 - - - -
5-Gh | P 1/19 238.0 D.16 0.30 0.03% | 0.06* {0.03*| 0.06%
5-P¥ | P 1/19 536.3 0.30 0.56 0.03* | 0.06% 1G.05 | ¢.09
Comments:
Station 5 ~ More broken bags than normal,
S.py | P ~ Operator wearing impinger in pocker for unknown time.




TABLE & continued

6—08 | 8 ~ Sampler out of position, hanging loose.

Corrected.

LOC, I DATE TOTAL WEIGHT QUARTZ CRISTOBALITE
# (1) NGwg) Jmg/M3 | (mg) [ mg/M3 | (mg) [mp/M3
=01l (A 1/19 775.3 0.06 0.68 0.03*% 3 0.04% | 0,03*%] 0.04%

702 5
=03 | A 1/19 763.7 .08 0.10 0.03*% | 0.04% | 0.03%| 0.04%
=04 7 A 1/1% 784.1 0.01 0.061 - - - -
7—05 8 1/19 769.9 0.08 0.10 0.03% | 0.04% | 0.03% | 0.04%
7-06 | 5 1/19 737.8 0.06 .08 0.03% | 0.04% | 0,.03%| 0.04%
7=-07 8 1/19 755.2 0.07 g.09 0.03* | 0.04% | 0,03*% | 0.D4*
7-08 15§ 1/19 738.7 0.05 ¢.07 0.03% [ 0,04% | 0.03%| Q.04%
7-09 8 i/19 758.6 0.08 J.11 0.03% | 0.04% | 0.03%| 0.04%
7-10 | A 1/19 756.8 0.00 0.00 - - - -
7-11 A 1/19 728.3 0.02 0.G3 - - - -
/-12 A 1/19 761.0 0.03 0.04 - - - -
-Cv | P 1/19 719.3 |i 0.10 0.14 0.03*% | 0.04% | 0.03%| 0,04%
7=FC P 1/1% 679.4 .30 O.44 0.03*% | 0.04% | 0.03%| 0.04%
HV—7 H 1/19 6120.0 0.80 J.13 0.03% | 0.00 0.15 0.02
Cottments:
Station 7 = Two operators bag filling part of shiift.
7-02 | 8 ~ Sample 2nalyzed by NIOSH, Appendix B-B.
301 B /19 w- 0.01 - - - - -
B—02 B 1/19 - 0.00 - - - - -
B-03 | B 1/19 - neg. - - - - -
B-04 | B 1/1% - neg. - - - - -
5={J1 3 /20 610.7 c.02 0.G3 - - - -
5-02 8 1/20 614.3 0.03 0.05 - - - -
503 1 3 1/20 600.2 0.07 0.12 0.03% | 0.,05% | 0.03%| 0.05%
5=04 1 8 1/20 393.2 0.06 0.10 0.03% | ¢.05% | 0,03%| D,.05*
505 3 1/20 607 .2 0.09 0.15 0.03% | 0.05% | 0.03*| 0.95*
506 | 8 1/20 603.7 0.11 0,18 Q.03*% | 0,05% § 0.03*%| 0.05%
507 | & 1/20 607 .2 neg. neg. - - - -
5-08 { 8 1/20 610.7 0.08 0,13 0.03* | 0,05% | 0,03%| 0.05%
5-09 A 1/20 007 .2 0.08 0.13 0.03% | §.05% ) 0.03*%| 0.05*
=101 A 1/20 596.7 0.06 0.10 0.03% | 0.05% | 0.,03%] 0,05
5-11 A 1/20 600.2 0.06 J.10 0.03* | ¢.05* | 0.03%| 0.05*
|5=12 3 1/20 621.3 0.05 0.08 0.03* | 0,03% ! 0.03%| 0.05%
5~ C P 1/20 576.2 0.27 0.47 0.03% | 0.053* | 0.04 0.07
5~GD P 1/20 586.3 0.03 .05 - - - -
6-01 8 1/20 810.1 ¢.02 0.02 - - - -
6-02 | S 1/20 329.0 0.01 0.01 - - - -
6~-03 | 5 1/20 813.1 0.03 0.04 ~ - - -
6=04 A 1/20 792.6 Q.04 0.05 - - - -
6—-05 | S 1/20 808.4 0.02 0.0G2 - - - -
6~06 | S 1/20 826.0 0.00 0.00 - - - -
6~07 { 8 i/20 815.3 0.03 0.04 - - - -
6-08 | s 1/20 820.0 0.06 0.07 0.03% | 0.04% | 0.03*| 0.04*
Commentg:

57




TABLE 8 continued

LOC. [ T DATE TOTAL WEIGHT QUARTZ 3 GRISTUBALI}E
# (1) (mg) Jmg/M2 (wg) [wg/M2 |{mg) Jmg/Mm3
6-09 | A | 1/20 797.7 || 0.00 0.00 - R -
610 | A 1/20 823.C 0.00 0.co - - - -
6-11 | A 1/20 808.4 0.04 Q.05 | - - - -
6-12 | A 1/20 824.3 0.07 0.08 0.03% | 0,04* 10.D3%| 0.D4*
6-C | P 1/20 728.3 0.04 0.05 - - - -
HV-6 | H 1/20 3843.0 0.21 0.05 0.03* | 0.01* [D.04 | O.0)
7-01 | A 1/20 780.2 0.06 .08 0.03% | 0.04% [0.03%| D.04%
7-02 | 8 1/20 763.9 0.086 0.68 0.03*% | 0.04% |0,03%| 0.04%
7-03 | A 1/20 760.5 0.07 Q.09 0.03* | 0,04% |D.03%| 0.04*
04 | A 1/20 799.2 Q.07 Q.09 0.03*% | 0.04% [0.03*| 0.04%*
7-05 | 8 1/20 763.3 0.013 Q.04 - - - -
7-06 | S 1/20 75%.2 0.03 0.04 - - - -
7-07 | S 1/20 785.4 0.04 Q.05 - - - -
7-08 | S 1/20 790.2 .05 0.06 0.03% { 0.04*% |0.03%| 0.04%
7-09 | 5 1/20 771,2 0.03 0.04 - - - -
-10 1 A 1/20 768.4 0.02 0.03 - - - -
7-11 | A 1720 769.3 0.05 0.06 0,03% | 0.04% |0.03*% 0,.04%
7-12 | A 1/20 783.0 0.07 0.09 0.,03*% | D.04*% |0.03%]| 0.04%
7-LH | P 1/20 725.0 .13 g.18 0.03* | 0.04% (0.03*| 0.04*%
-vv | P 1/20 727 .6 0.07 0.10 0.03% | 0.04* |0.03*]| 0.04%
B-01 B 1720 - - neg. - - - -
E~02 | B 1/20 - - 0.07 - Q0.03* - 0.03%
B-03 | B 1/20 - - G.01 - - - -
B-D& | B 1/20 - - 0.04 - - - -
B-05 | B 1/20 - - Q.04 -~ = - -
%* Less Than
T Type of Sawple
A Area Samples
5 Source Samples
P Persoocal Samp|es
H Hlgh Volume Samples
83 Blanks
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TABLE %A

RESPIRABLE ATRBORNE DUST CONCENTRATIONS (mg/H3)

NIQOSH AND MANVILLE SAMPLES

{NIOSH values blank corrected)

Station 5

Date

1-17

1-18

1-19

1-20

Hrs Sampl
Hrs Pkg
Product

led 6.0
4.0
c512

7.5
5.8
C545

2.0
4.5
C545

6.0
3.4
C545

.
£

Sample
Site

Tm Tn

Tm Tn

P-1
P-2
Av'g

4
5

6
8

Av'g

7
Av'g

i

2
12

Av'g

9
10
1t

Av'g

h. High Volumg
HV (6}
B. Operator

. Packers

E. Palletlzing

F. Background

neg.
0.02

0.01

0.07

0.04
0.06

0.01
G.02

0.0 [C.02

D ganveyor

0.28
(0.54)

0.16

0.10 [ 0.08

(=
-
(=)
b=

(0.41)

o.11
0.02

.16
Q.04

0.13
131 9.06

061

0.067

0.77

0.08
0.13
0.17
0.11

0.52
0.09

0.12

0.10
TI2E »

|-
o

- L)

0.09

G.05

0.02
0.03
Q.06

9.02

0.03
0.05

oo o

-

Ll @ <@ Qo
IS N PN 1

aloo o

0.04

0.12
.08
0.08

0.0%

Super—-Cel, calcined product.

Flux calecined product.

High volume pample site near site 6 for Statiom 5.
Manville results as Tocal Respirable Dust (m%fh3).

NIOSH results as Total Resplrable Dust (mg/M-).

Low reliability of sample.
Negative values sre treated as 0.005 mg/M3.
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TABLE 9B
RESPIRABLE ATRBORNE DUST CONCENIRATIONS (mng3)
NIOSH AND MANVILLE SAMPLES

{MIQOSH values blank corrected)

Station &

Date | 1-17 I-18 1-1% 1-20 Av'g
Hrs Sampled 5.5 7.5 0 7.5 5.1
Hrs Plkyg 5.0 6.7 a 5.5 4.3
Product HSC HS¢ H54
Sample
Jite Tm Tn Tm Tn Tm Tn Tm Tn T Tn
A. High Yolume
HV (6} 0.05 0.05
B. Operator
P-1 l 0.03 | 0.04 0.07 | 0.04 §0.05 | 0.04
C. Packers
1 neg. | neg. | 0.02 (0.03 0.02 | 0.01 ||6.01 | 0.02
2 0,011 0.00¢F 0.10 {0.07 0.04 | 0.00 ||O.05 0.02
3 neg. { 0.00| 0.05 {0.03 0.04 | 0.02 ||C.02 | 0.02
4 neg. | neg.| 0.04 | 0.13 0.02 ) G.04 j|C.02 | 0.06
5 0.00 [0.14) 0.01 (0.05)
Av'g 10.00( 0.00| 0.05 £O.0R) ¢.03 | 06.02 |Jo.03 ] 0.02
D. Conveyor
6 0.05{ 0.00} 0.06 {0.04 0.G2 { neg. |10.04 | 0.01
7 0.03| neg. | ¢.04 {0.04 0,03 {0G.02 [§0.03] 0,02
3 neg. §0.01 0.06 0,02
Av'g }0,04] 0,00] 0.05[0.03 0,02 19.03 |(0.04 | 0,02
E. Palletizing
9 0.02{ neg. | 0.05 | 0.05 0.04 | neg. |{0 04 | .02
10 0.02] neg.| 0.02 | 0.01 0.03 |neg. [|0.02 ] *
Av'g 10,02] *# 0.04 | 0.03 0.04 | = 0.03 | 0.01
F. Background
11 neg. 0.03 0.04 0.02
12 neg. 10.00 19.07 | 0.02
Av'p % 0.02 0.06 0.02
BSC Flux calcined product.
HY (&) High volume sample sire near site 5 for Statiom 6.
Tm Manville results as Total Reapirable Dust (mﬁfMJ).
™ NIOSH reeulrs ae Toral Respirahle Dust {(mg/MY).
* Less than 0.01 mngj.
{) Low relizbility of sample.
11,12 Duplicate, side-by~side samplea ac Scacion 6.
Av'g Negative values are treated as 0.005 mg/M3.
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TABLE 9¢
RESPIRABLE AIRBORNE DUST CONCENTRATIONS (mg/M3)

(NIOSH wvalues blank ¢orrected)

Station 7

Date |  1-17 1-18 1-19 1-20 Av'g
Ers Sampled 6,0 5.0 7.5 7.5 6.5

rs Pkg 5.5 5.0 7.0 5.7 5.8
Product HSC HSL H3C HSC
Sample

Site Tm Tn Tm Tn, Tm Tn Tm Tn " Ta Tn
A, High Volume

HY (1,4,5) (.13 .13

B. Operator

p-1 0.19| 0.09 | 0.09{0.13 |0.16 } G.17 §0O.15 | 0.13
P-2 0.101 0,10 | 0.11 1 Q.43 |0.30]0.08 10,10} 0.2D
Av'g 0.15{0.10 | 0,10 {0.28 |0.13 [ 0,12 ||0.12 | G.17
C. Packers I
6 0.00 0.02 0.07 0.03 0.03
7 0.06 §0.02 §0.07| 0.04 | 0.07 | 0,08 | 0.06 | 0.04 |O.06 | 0.04
8 0.01 | neg. 0.00 0.05 | 0.05 0,05 jj0.02 | 0,02
g 0.16 0.08 0.09 0.03 0.09
av'g |070F 100 | 0707 [0.04 | U707 [G-07 | 0706 [0.04 |0-05 [0.05
. Conveyor
1 0.04 | 0.1 0.10 ¢.06 0,06 IU.04 0.09
& 0.054{0.0310.12| C.08 | 0.07 | 0.00 | C.06 | 0.08 0,08 | 0.05
5 0.04 | 0.02 | 0.07 | 0.08 | 0.06 | .09 { 0.05 | 0.03 |0.06 | 0.06
Av'g (0,04 | 0.06 |0.10] 0.09{0.06 | 0,05]0.06 |0.06 j0.06|0.06
E. Pallecizing
1&4]0,05(0.0810.12]0.09{90.07 10,03 [0.0610.07 (|0 0810.07
2 0.06 | neg. {0.08 ] 0.06 | 0.07 0,04 | 6.07 ((0.06 | 0,02
3 0.00 0.06 .09 Q.08 0.06
Av'g |0.06 ] 0,02 | 0,10 0.07 | 0,07 | 0.06 { 0.05 [ .07 [|0.07 | 0.06
F. Background in Packer Area
19 0.08 | neg. | 0.06 | 0.04 | 0.04 | neg. 0.01 0.06 | 0,01
11 0.08 1 90.0510.04)0.02 |0.03}0,01 |2.03]0.05 10,04 |0.03
av'g [0.08 [0.02 | 0.05[0.03 |0.04 [ = 0.03 [0.C3 ||0.05 | D.C2
G. Background in Palletizing Area
12 I ]D.ﬂ&_i { 0.02 | 0.03 0.08 0.04
Hs¢C Flux calcined product.
EV(1l,4,5) High volume sample site located batween sites 1-4 and 5 for Sta. 7.
Tm Manville resulrs as Total Respirable Dust (mngs).
Tn NIOSH results as Total Respirable Dust (mg/M~).
1&4 Duplicate, side-by~gide samples at Station 7 are averaged and
treated as one in determining averages.
Av'g Negative values are treated as 0.005 mg/M3.
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