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PREFACE 

This report was prepared for the Office of Air quality Planning and 
Standards (OAQPS), U.S. Environmental Protection Agency (EPA), under EPA 
Contract No. 68-02-4395. Assignment No. 29. Mr. Charles Masser was the 
requester of the work. The report was prepared by Mr. John Kinsey, Principal 
Environmental Scientist. 

Approved for: 

MIDWEST RESEARCH INSTITUTE 

Chatten Cowherd, Director 
Environmental Systems Department 

September 11. 1989 
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SECTION 1 

INTRODUCTION 

On July 1, 1987, the U.S. Environmental Protection Agency (EPA) promul- 
gated a National Ambient Air Quality Standard (NAAQS) for PM,,* which 
triggered requirements for developing State Implementation Plans (SIPS). In 
response to those requirements, several local agencies have expressed concern 
about outdoor abrasive blasting emissions and the associated P M l o  component. 
Specific questions have also arisen concerning the magnitude of airborne lead 
emissions from lead-painted surfaces being cleaned by abrasive blasting. 

To address the above concerns, this project was initiated with the intent 
of developing uncontrolled TSP, PMlo. and lead emission factors for outdoor 
abrasive blasting (with emphasis on lead-based painted structures) if avail- 
able data are sufficient to support such emission factors. This report 
summarizes the results of a literature review and subsequent data analysis of 
published test data for outdoor abrasive blasting. Based on the contents of 
this report, EPA will decide whether existing data are adequate to support 
emission factor development or whether additional research is required. 

The remainder o f  the report is organized as follows: 

Section 2--Process Description 

Section 4--Conclusions and Recommendations 
Section 3--Literature Review.and Data Analysis 

PM,, is defined as particulate matter having an aerodynamic diameter of 
less than 10 pm. 
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SECTION 2 

PROCESS DESCRIPTION 

The fo l low ing  sections b r i e f l y  describe the types o f  abrasives, b las t i ng  
methods, and dust cont ro l  techniques commonly used i n  outdoor abrasive b last -  

ing. More deta i led informat ion can be found i n  References 1 through 6 l i s t e d  
i n  Section 5. 

2.1 TYPES OF ABRASIV fS  

Abrasive mater ia ls are general ly c l a s s i f i e d  as: sand, m e t a l l i c  shot o r  
g r i t ,  o r  other.' The cost and proper t ies associated w i th  the abrasive mate- 
r i a l  d i c ta te  i t s  appl icat ion.  The fo l low ing  discusses the general classes o f  

common abrasives. 

Sand i s  the leas t  expensive abrasive material.  I t  i s  commonly used where 
reclaiming i s  not feas ib le  such as i n  unconfined abrasive b las t i ng  opera- 

t ions. Sand has a ra ther  high breakdown r a t e  which can r e s u l t  i n  substant ia l  
dust generation. Synthetic abrasives, such as s i l i c o n  carbide and aluminum 

oxide, are becoming popular subst i tu tes f o r  sand. Although the cost o f  
synthet ic abrasives are three t o  four times t h a t  o f  s i l i c a  sand, they are more 
durable and have a lower tendency t o  create dust. Synthetic mater ia ls  are 
predominantly used i n  b las t i ng  enclosures and some unconfined b las t i ng  

operations where abrasive reclaiming i s  employed. 

Me ta l l i c  abrasives are made from cast  i r o n  and s tee l .  Cast i r o n  shot i s  
hard and b r i t t l e  and made by spraying molten cast i r o n  i n t o  a water bath. 
Cast i r o n  g r i t  i s  produced by crushing the oversize and i r regu la r  pa r t i c l es  

formed during the manufacture o f  cast i r o n  shot. Steel shot i s  produced by 
blowing molten steel .  Steel shot i s  no t  as hard as cast i r o n  shot, but  i s  

2 



I 
I 
I 
1 
I 
I 
I 
I 
I 
B 
I 
1 
I 
I 
I 
I 
I 
I 
I 

much more durable. Due to the higher costs associated with metallic 
abrasives, they are predominantly used in abrasive blasting enclosures with 
reclaiming equipment. 

Glass beads, crushed glass, cut plastics, and nutshells are included in 
As with synthetic and metallic abrasive materials, they the "other" category. 

are generally used in operations where the material is reclaimed. 

The type of abrasive used in a particular application i s  usually specific 
to the blasting method. Dry abrasive blasting i s  usually done with sand, 
aluminum oxide, silica carbide, metallic grit, or shot. Wet blasting is 
usually done with sand, glass beads, or any materials that will remain sus- 
pended in water. Table 2-1 lists common abrasive materials and their 
applications.' 

2.2 BLASTING METHODS 

Typically, all abrasive blasting systems include three basic 
components: an abrasive container (i .e., blasting pot), a propelling device, 
and abrasive blasting nozzle(s). The exact equipment used depends on the 
application. 

The three propelling methods used in abrasive blasting systems are: 
centrifugal wheels, air pressure, or water pressure. Centrifugal wheel sys- 
tems use centrifugal and inertial forces to mechanically propel the abrasive 
media.2 Air blast systems use compressed air to propel the abrasive to the 
surface being cleaned.3 Finally, the water blast method uses either com- 
pressed air or high pressure water.* The most popular systems use either air 
pressure or water pressure to propel the abrasive material. Therefore, only 
these methods will be described. 

The compressed air suction, the compressed air pressure, and the wet 
abrasive blasting systems utilize the air blast method. Hydraulic blasting 
systems utilize the water blast method. 

In compressed air suction systems, two rubber hoses are connected to a 
blasting gun. One hose is connected to the compressed-air supply and the 
other is connected to the bottom of the abrasive supply tank or "pot". 

3 
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TABLE 2-1. MEDIA COMMONLY USED I N  ABRASIVE BLASTING~ 

Type of medium Sizes normally available Applications 

Glass beads 

Aluminum oxide 

Garnet 

Crushed glass 

Steel shot 

Steel grit 

Cut plastic 

8 to 10 sizes from 
30- to 440-mesh; also 
many special gradations 

10 to 12 sizes from 24- 
to 325-mesh 

6 to 8 sizes (wide-b,and 
screening) from 16- to 
325-mesh 

5 sizes (wide-band 
screening) from 30- to 
400-mes h 

12 or more sizes (close 
gradation) from 8- to 
200-mesh 

12 or more sizes (close 
gradation) from 10- to 
325-mesh 

3 sizes (fine, medium, 
coarse) : def inite-size 
particles 

Crushed nutshells 6 sizes (wide-band 
screening) 

Decorative blending; light 
deburring; peening; general 
cleaning; texturing; 
noncontaminating 

Fast cutting; matte finishes: 
descaling and cleaning of coarse 
and sharp textures 

Noncritical cleaning and 
cutting; texturing, noncon- 
taminating for brazing steel 
and stainless steel 

Fast cutting; low cost; short 
life; abrasive: noncontaminating 

General-purpose rough cleaning 
(foundry operation, etc.); 
peening 

Rough cleaning; coarse textures; 
foundry we1 di ng appl ications; 
some texturing 

Oeflashing of thermoset 
plastics; cleaning: light 
deburring 

Oeflashing of plastics: 
cleaning; very light deburring; 
fragile parts 

a From Reference 1. 
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The gun (Figure 2-la) consists of an air nozzle that discharges into a larger 
nozzle. The high velocity air jet (expanding into the larger nozzle) creates 
a partial vacuum in the chamber. This vacuum draws the abrasive into the 
outer nozzle and expels it through the discharge opening. Figure 2-lb shows a 
typical suction type blasting machine. 

The compressed air pressure system consists of a pressure tank (pot) in 
which the abrasive is contained. The use of a pressure tank forces abrasive 
through the blast hose rather than siphoning it as described above. The 
compressed air line is connected to both the top and bottom of the pressure 
tank. This allows the abrasive to flow by gravity into the discharge hose 
without loss of pressure (see Figure 2-2). 

Finally, wet abrasive blasting systems (Figure 2-3a) use a specially 
designed pressure tank. The mixture of abrasive and water is propelled by 
compressed air. An alternate method uses a pressure tank and a modified 
abrasive blasting nozzle. This modified abrasive blasting nozzle is shown in 
Figure 2-3b. 

Hydraulic blasting incorporates a nozzle similar to that described above 
for air suction systems with the exception that high pressure water is used 
instead of compressed air as the propelling media. A diagram of this type of 
nozzle is shodn in Figure 2-4. 

Pressure blast systems generally give a faster, more uniform finish than 
suction blast systems. They also produce high abrasive velocities with less 
air consumption as compared to suction systems. Pressure blast systems can 
operate as low as 1 psig to blast delicate parts and up to 125 psig to handle 
the most demanding cleaning and finishing operations.1 

Suction blast systems are generally selected for light-to-medium produc- 
tion requirements, limited space, and moderate budgets. However, suction 
blast systems can blast continuously without stopping for abrasive changes and 
ref i 11s. 1 

5 
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The amount of sand used during blasting operations can be estimated by 
the use of Table 2-2. By knowing the inside diameter of the nozzle (inches) 
and the air pressure supplied (psig). the sand flow rate is provided. For 
different abrasives and nozzle diameters, the following equation can be used:l 

= mass flow rate (lb/h) of abrasive with where: ha 
"a 

(2-1) 

nozzle internal diameter 

ms = mass flow rate (lb/h) of sand with nozzle internal diameter Os 
from Table 2-2 

0, = actual nozzle internal diameter (in) 

0, = nozzle internal diameter (in) from Table 2-2 

ps = bulk density of sand (lb/ft3) 

pa = bulk density of abrasive (lb/ft3) 

The density of several different abrasives are shown in Table 2-3. 

2.3 DUST CONTROL TECHNIQUES 

Although the emphasis of the study was directed towards uncontrolled 
emissions from abrasive blasting operations, some limited control efficiency 
data were collected. Therefore, this section will describe various techniques 
available for the control of dust emissions from such operations. A more 
detailed discussion of each method can be found in a separate M R I  report.5 

10 
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TABLE 2-2. FLOW RATE OF SAND THROUGH A BLASTING NOZZLE AS A 
FUNCTION OF NOZZLE PRESSURE ANO INTERNAL OIAMETER~ 

Nozzle 
i n t e r n a l  Sand f low r a t e  throuqh nozzle ( l b / h )  
diameter Nozzle pressure (ps iq )  

( i n )  30 40 50 60 70 80 90 100 
~ 

1/8 28 35 42 49 55 63 70 77 
3/16 65 80 94 107 122 135 149 165 
114 109 138 168 195 221 255 280 309 
5/16 205 247 292 354 377 420 462 507 
3/8 285 355 417 477 540 600 657 720 
7/16 385 472 560 645 755 820 905 9 40 
1/2 503 615 725 835 945 1,050 1,160 1,265 
518 820 990 1,170 1,336 1,510 1,680 1,850 2.030 
3/4 1,140 1,420 1,670 1,915 2,160 2,400 2,630 2,880 
1 2,030 2,460 2,900 3,340 3.780 4,200 4,640 4,060 

a From Reference 1. 
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TABLE 2-3. BULK DENSITY O F  
COMMON ABRASIVESa 

Type of Density 
abrasive (1 b/ft3) 

Aluminum oxides 160 
Sand 99 
Steel 487 

a From Reference 1. 

A variety of techniques have been used to contain and recover the debris 
generated during abrasive cleaning operations. These techniques may be 
categorized into the following: blast enclosures, vacuum blasters, drapes, 
water curtains, wet blasters, and centrifugal blasters. Brief descriptions of 
each are provided below. 

2.3.1 Blast Enclosures 

Blast enclosures are designed to completely enclose one or more abrasive 
blast operators thereby confining the blast debris.5 The enclosure floor is 
usually equipped with funnels to divert the captured debris into adjacent 
trucks. In one design, a ventilation system is used to remove the airborne 
dust from the enclosure with the particles removed from the effluent airstream 
air by a wet scrubber. The enclosures are moved as the work progresses. 

Blast enclosures can be very effective in containing and recovering 
abrasive blast debris. However, they are specifically designed for a 
particular application, relatively expensive, and tend to slow down the over- 
all cleaning rate due to the time required to move the enclosure as the work 
progresses. 

Some leakage of abrasive and paint debris can also occur at the joints 
between the blast enclosure and the structure being cleaned. Although 
attempts have been made to seal the joints with canvas, this is usually not 

12 



I 
I 
I 
I 
I 
4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

very ef fect ive;part icular ly when the  b l a s t  i s  d i rected i n t o  these areas. A 
be t te r  method t o  minimize leakage from enclosure j o i n t s  i s  t o  fasten a 
f l e x i b l e  seal made o f  rubber, p las t i c ,  o r  t h i n  metal t o  the ins ide edges o f  

the enclosure walls. The end o f  the f l e x i b l e  seal res ts  on the s t ruc tu re  
being cleaned, thus reducing the escape o f  airborne dust. 

2.3.2 Vacuum Blasters 

Vacuum blasters  are designed t o  remove pa in t  and other surface coatings 
by abrasive b las t ing  and simultaneously c o l l e c t  and recover the spent abrasive 

and pa in t  debr is w i th  a capture and c o l l e c t i o n  system surrounding the b l a s t  
nozzle (Figure 2-5).3 I n  t h i s  type o f  system, the abrasive i s  automat ical ly 
reclaimed and reused as work progresses. Vacuum blasters  are made i n  a 
var ie ty  o f  sizes but  even the smaller u n i t s  are comparatively heavy and 

awkward t o  use. Furthermore, the production rates o f  the small u n i t s  are low, 
and costs are r e l a t i v e l y  high. 

2.3 .3  Drapes 

Porous drapes (o r  cur ta ins) .  on both sides o f  a truss-type s t ruc tu re  

(e.g., bridge) have been used t o  d i v e r t  debr is downward i n t o  a barge or  l i ned  

net under the b las t i ng  operation.' The top o f  the drapes are t i e d  t o  the top 
o f  the structure.  This technique i s  r e l a t i v e l y  inexpensive but also not very 

e f fec t i ve  because dust penetrates the porous drape and sp i l lage  occurs due t o  
wind ef fects .  

2 .3 .4  Water Curtains 

I n  t h i s  technique, a water header w i th  a series o f  nozzles i s  i n s t a l l e d  
along the edges o f  the s t ructure being blasted. The water spray from the 

nozzles i s  d i rected downward creat ing a water cu r ta in  t o  c o l l e c t  debr is from 
abrasive b las t ing  performed below the header which i s  subsequently washed down 

t o  the ground.5 This technique i s  r e l a t i v e l y  inexpensive and does reduce the 
amount o f  airborne dust. However, one disadvantage i s  t ha t  the debris-laden 

water s p i l l s  onto the ground (or i n t o  the water under a bridge) creat ing 
addi t ional  contamination and clean-up problems. 

13 
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One method used to solve the spillage problem associated with water 
curtains involves the placement of troughs under the spray pattern to catch 
the water/abrasive mixture and divert it to an appropriate container (e.g., 
tank truck) for disposal. For low structures, the troughs can be placed on 
the ground. For high structures, the troughs can be supported from the 
structure itself. To minimize wind effects, porous drapes can be added, 
extending from the blast area down to the troughs. 

2.3.5 Wet Blasting 

Wet blasting techniques include: wet abrasive blasting; high-pressure 
water blasting; high-pressure water and abrasive blasting; and air and water 
abrasive blasting.4’6 The type of wet blasting method used depends on the 
application. 

Wet abrasive blasting is accomplished by adding water to conventional 
abrasive blasting nozzles as shown in Figure 2-6.4 High-pressure water blast 
systems include an engine-driven, high-pressure pump, high-pressure hose, and 
a gun equipped with a spray nozzle. If abrasives are introduced to this type 
of system, high-pressure water and abrasive blasting i s  provided. Finally, in 
air and water abrasive blasting systems, each of the three materials can be 
varied over a wide range making them very versatile. As compared to dry 
blasting, all .wet blasting techniques produce substantially lower dust 
emissions. 

Most wet abrasive blasters mix the water with the abrasive prior to 
impact on the surface. This interaction can cause the rate of surface clean- 
ing to be lower than with dry abrasive blasting. To solve this problem, a 
retrofit device (designed to minimize premixing of the water with the abrasive 
blast) has been developed to fit over the end of conventional abrasive blast 
nozzles. This device is shown in Figure 2-7.5 

15 
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Figure 2-6: Nozzle for Air Abrasive Wet Blast 
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The two p r inc ipa l  par ts  of the device (Figure 2-7) are a s w i r l  chamber 

and an e x i t  nozzle. The s w i r l  chamber i s  equipped w i th  a tangent ia l  water 
i n l e t .  The incoming water s w i r l s  around the  ins ide  o f  the chamber and then 

out the e x i t  nozzle. Centr i fugal  force causes the water t o  form a hollow cone 
pat tern around the abrasive b las t  stream. The angle o f  the water cone i s  
cont ro l led  p r i n c i p a l l y  by the shape o f  the e x i t  nozzle and cent r i fuga l  forces. 

The above device i s  expected t o  be an improvement over t r a d i t i o n a l  wet 

abrasive blast ing.  The modified water nozzle design provides a water cu r ta in  
around the abrasive/airstream. Thus, the cleaning effect iveness o f  the 

abrasive/airstream should not be subs tan t ia l l y  affected. The device i s  simple 
t o  i n s t a l l  and operate w i th  conventional abrasive b las t ing  equipment. 

2.3.6 Centr i fugal  Blasters 

F ina l l y .  cen t r i fuga l  b lasters  use high-speed ro ta t l ng  blades t o  propel 
the abrasive against the surface t o  be cleaned. These b lasters  also r e t r i e v e  

and recycle the abrasive by the use of a capture and co l l ec t i on  system which 
allows l i t t l e  abrasive or pa in t  debr is t o  escape. Present cent r i fuga l  

b lasters  are designed p r imar i l y  for  large, f l a t ,  hor izontal  surfaces such as 
ship decks. Some have been designed f o r  use on large ve r t i ca l  surfaces such 

as ship h u l l s  and storage tanks. Some e f f o r t  has been made t o  develop small 
hand-held u n i t s  f o r  use on bridges and s imi la r  structures. 

18 
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SECTION 3 

LITERATURE REVIEW AND DATA ANALYSIS 

This section provides the results of the literature search and analysis 
of test data performed during the study. Each topic is discussed below. 

3.1 LITERATURE REVIEW 

To collect suitable documents for analysis, a computerized literature 
search was performed. The data bases queried were: NTIS, TOXLINE, and 
DIALOG. From this search, 341 individual citations were available on the 
subject of abrasive blasting. Upon review of these citations (and from 
various telephone contacts made to vendors, etc.), 37 individual documents 
were eventually identified for further evaluation. These documents are 1 isted 
in Table 3-1. 

Upon review of the reference documents listed in Table 3-1, 15 were 
determined to contain some type of applicable air monitoring data. Of these 
15 documents, only 9 contained data which are potentially useful in the 
development of candidate emission factors. The documents containing air 
monitoring data and those selected for detailed analysis are aiso indicated in 
Table 3-1. 

To supplement the computer search, telephone surveys of selected 
regulatory agency personnel and vendors of abrasive blasting equipment were 
conducted. The purpose of these surveys was to collect available test data in 
addition to those published in the open literature. The results of both 
surveys are summarized in Tables 3-2 and 3-3 for regulatory agencies and 
vendors, respectively. 
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TABLE 3-1. REFERENCE DOCUMENTS REVIEWED DURING LITERATURE SEARCH 

Blair, A. W., "Abrasive Blasting Protective Practices Study--Preliminary 
Survey Results," Am. Indus. Hyg. Assn. J., 34(2), 1973. 

*Samimi, B., "Silica Dust in Sandblasting Operations." Ph.D. Thesis, Tulane 
University, 1973. 

*Samimi, B., et al., 'Respirable Si1 ica Dust Exposure of Sandblasters and 
Associated Workers in Steel Fabrication Yards," Arch. Environ. Health, 29(2), 
August 1973. 

*Samimi, B., et al., "Dust Sampling Results at a Sandblasting Yard Using 
Stan-Blast in the New Orleans Region: A Preliminary Report," NIOSH- 
00036278, New Orleans, LA, 1974. 

Allen, G. C., et al., "X-Ray Diffraction Determination of a-Quartz in 
Respirable and Total Dust Samples from Sand-Blasting Operations," Am. Indus. 
Hyg. Assn. J., 35(11), November 1974. 

*Samimi, B., et al.. "The Efficiency of Protective Hoods Used by Sandblasters 
to Reduce Silica Dust Exposure." Am. Indus. Hyg. A m .  J., 36(2), February 
1975. 

**Blair, A. W., "Abrasive Blasting Protective Practices Study--Field Study 
Results", Am.Indus. Hyg. Assn. J., 36(10), October 1975. 

Fong, C., "Pollution Free Blasting," SAMPE J., 11(4), October/November/ 
December 1975. 
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Mallory, A. W., "Guidelines for Centrifugal Blast Cleaning," J. Protective 
Coatings and Linings, 1( I), June 1984. 
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Wolbach, C. D., and C. McDonald, "Reduction o f  Total Toxic Organic 
Discharges and VOC Emissions from Pa in t  S t r ipp ing  Operations Using P l a s t i c  
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TABLE 3-3. RESULTS OF VENWR  SURVEY^ 

Test data 
Person contacted ava i l ab le  

Name/address of vendor and telephone No. Type of equipment so ld (yes/no) 

Alpheus Cleaning 
Technologies Corporation 

9105 M i l l i k e n  Avenue 
Rancho Cucamonga, CA 91730 

Complete Abrasive Blast ing 

18250 68th Avenue South 
Kent, WA 98032 

Corcon 
3763 McCartney Road 
P.O. Box 106 
Lowel lv i l le ,  Ow 44436 

Corrosion Control Con- 

1104 Third Avenue 
Lake Odessa, MI 48849 

Duyond Chemicals InC. 
1501 Broadway 
New York, NY 10036 

Sqstems Inc. 

sul tants and Labs Inc. 

Eagle Industr ies of 
Louisiana 

P.O. Box 10652 
New Orleans, LA 70181 

(Ervin Industr ies) 
8dU Corporation 

Tank Industry Consultants 

4912 West 16th Street 
Speedway. I N  46224 

Harrison Indus t r i a l  
Technologies Inc. 

P.O. Box 8340 
Holland, MI 49422 

Inc. 

Pamela T. Cheatham 
(714) 944-0055 

Glenn Seaverns 
(206) 251-0620 

Tan Psaras 
(216) 536-2133 

Gary L. Tinklenberg 
(616) 374-8185 

Customer service rep. 
(212) 869-6350 

Dave Cot t re l  I 
(504) 733-3510 
( d i d  not c a l l  back) 

Volker Kuehn 
(517) 263-0502 

Gregory Howearth 
(317) 224-3221 
(d id  no t  c a l l  back) 

Customer service rep. 
(616) 459-8878 

C02 Cleanblast equipment No 
(video 
tape 

received) 

Enclosed b las t i ng  f a c i l i t i e s ,  No 
recyclable s tee l  g r i t  

I ndus t r i a l  pa in t l ng  

Technical Analy t ica l  
Pa in t  t e s t i n g  lab; 
B las t  t e s t i n g  

No 

Peei-Away Paint  Removai 
System 

Services; No 

Containment screens 

No 

Unknown 

Dust Col lect ion Systems No 

Water storage tanks--design, Unknown 
construction, and maintenance 

(continued) 
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TABLE 3-3 (continued) 

Test data 
Person contacted ava i l ab le  

Name/address of vendor and telephone No. Type of equipment sold (yes/no) 

Indian Valley 

P.O. Box 15 
60-100 Cor l i ss  Avenue 
Johnson Ci ty .  NY 13790 

Industr ies Inc. 

I PEC 
P.O. Box 996 
Quonset Point  
Oavidsv i l le  i ndus t r i a l  

Oavidsvi l le.  R I  02854 

LTC Internat ional  
Sui te 555 
1555 Wilson Boulevard 
Ar l ington, VA 22209 

MARC0 
1044 South Di t tmer St reet  
Davenport. I A  52802 

N i  I f  isk 
300 Technology Dr ive 
Malvern, PA 19355 

North Coast Associates 
Inc. 

Sui te 405 
361 Oelaware Avenue 
Buffalo.  NY 14202 

Park 

WhiteMetaI Inc. 
6300 Midvale 
Houston, TX 77087 

Steel Structures Paint ing 

4400 F i f t h  Avenue 
Pittsburgh, PA 15213-2683 

Counci I 

Phi i March Containment Systems (screens) No 
(607) 729-51 11  

Kevin Haggerty 
(401) 295-8802 

Enviroblast  System (b las t  and No 
recovery system) 

Secretary Vacuum b las t i ng  equipment 
(703) 243-0002 

Sharon VmIkers B las t i ng  equipment 
1-800-252-7848 

Paul M i l l e r  
1-800-645-3475 

Michael Lodlck 
(716) 855-3575 

Vacuum/fi ltering systems 

Spent abrasive recyc l ing 

Yes 
( t e s t s  by 
NC State 

Univ.) 

No 

No 

No 

Mike C a s t i l l o  WaterJet St r ipp ing Equipment Yes 
(downni nd 
ambient 

' sampling) 

(713) 643-2251 

Publ icat ions Dept. Technical publ icat ions Yes 
(412) 268-3326 (proceed- 

ings 
document ) 

a Descr ipt ive I i t e ra tu re  avai table f o r  al I vendors surveyed. 
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I t  should be noted t h a t  the l i t e r a t u r e  search and telephone surveys 
performed dur ing the program were thorough but  not  exhaustive. I n  the l i t e r a -  

ture search, only informat ion contained i n  the open l i t e r a t u r e  was reviewed. 

A l s o ,  only selected agencies and vendors were surveyed based on informat ion 
provided by the  EPA work assignment manager. It might be expected, therefore, 

tha t  addi t ional  data may e x i s t  but were not  included i n  the analysis described 

below. 

3.2 RESULTS OF DATA ANALYSIS 

The ind iv idua l  data sets were evaluated using the c r i t e r i a  and r a t i n g  
system developed by the E P A ' s  Of f i ce  o f  A i r  Q u a l i t y  Planning and Standards f o r  
the development o f  AP-42 emission factors.' This scheme en ta i l s  the r a t i n g  o f  

t e s t  data q u a l i t y  fol lowed by the r a t i n g  o f  the adequacy of the  data base 
r e l a t i v e  t o  the character izat ion o f  uncontrol led emissions from the source. 

Using the EPA system, a pa r t i cu la r  t e s t  data s e t  was rated based on the 

fol lowing standards: 

A--Tests performed by a sound methodology and reported i n  enough 
d e t a i l  f o r  adequate val idat ion.  These t e s t s  are not necessari ly EPA 
reference method t e s t s ,  although such reference methods were used as 

a guide. 

&-Tests tha t  are performed by a general ly sound methodology but 

lack enough d e t a i l  f o r  adequate val idat ion.  

C--Tests tha t  are based on an untested o r  new methodology or tha t  
lack a s i g n i f i c a n t  amount o f  background data. 

&-Tests tha t  are based on a general ly unacceptable method but  may 

provide an order-of-magnitude value f o r  the source. 

An A-rated t e s t  may be a source test ,  resu l ts  o f  personnel sampling or ambient 
monitoring, o r  some other methodology, as long as it i s  general ly accepted as 

a sound method. 
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In those cases where emission factors were presented in the reference 
document, the reliability of these emission factors was indicated by an 
overall rating ranging from A (excellent) to E (poor). These ratings took 
into account the type and amount of data from which the factors were derived, 
as follows: 

A--Excellent. Developed only from A-rated test data taken from many 
randomly chosen operations in the industry population. The source 
category is specific enough to minimize variability within the 
source category population. 

* B--Above average. Developed only from A-rated test data from a 
reasonable number of operations. Although no specific bias is 
evident, it is not clear if the operations tested represented a 
random sample of the industry. As in the A rating, the source 
category is specific enough to minimize variability within the 
source category population. 

* C--Average. Developed from A- and 8-rated test data from a reason- 
able number of operations. Although no specific bias is evident, it 
is not clear if the operations tested represent a random sample of 
the industry. As in the A rating, the source category is specific 
enough to minimize variability within the source category 
population. 

0--Below average. Developed only from A- and B-rated test data from 
a small number of operations, and there may be reason to suspect 
that these operations do not represent a random sample of the 
industry. There also may be evidence of variability within the 
source category population. Limitations on the use of the emission 
factor were footnoted. 

* E--Poor. Developed from C- and D-rated test data, and there may be 
reason to suspect that the operations tested do not represent a 
random sample of the industry. There may be evidence of variability 

28 



I 
I 
I 
1 
I 
I 
II 
1 
I 
i 
I 
I 
I 
I 
I 
1 
I 
I 
I 

w i t h i n  the source category population. L imi ta t ions on the use of 

these fac to rs  were footnoted. 

A summary o f  the avai lab le t e s t  data f o r  uncontrol led and cont ro l led  abrasive 
b las t ing  operations are provided i n  Tables 3-4 and 3-5, respect ively.  

A number o f  comments should be made w i t h  regard t o  the data contained i n  
Tables 3-4 and 3-5. I n  the case o f  Table 3-4, e igh t  ind iv idua l  data sets were 

analyzed w i th  two containing pa r t i cu la te  and/or lead emission factors.  The 
other s i x  studies involved some type o f  i ndus t r i a l  hygiene o r  ambient a i r  

monitoring i n  the v i c i n i t y  o f  the b las t i ng  operation. None o f  the i n d u s t r i a l  
hygiene/ambient a i r  studies characterized the b las t ing  operation i n  s u f f i c i e n t  

de ta i l  f o r  f u r the r  analysis and emission fac to r  development. 

Certain problems were also noted w i th  the two emission fac to r  studies 
Both sets o f  emission factors  were general ly o f  poor contained i n  Table 3-4. 

qua l i t y  and thus were given a D r a t i n g  based on the c r i t e r i a  discussed above. 

With regard t o  Table 3-5, only two data sets were i d e n t i f i e d  which 
address contro l  e f f i c i ency  applied t o  abrasive b las t ing  operations. Both data 

sets were found t o  be extremely l im i ted  i n  scope and o f  poor q u a l i t y  (i.e., 
E-rated contro l  e f f i c ienc ies) .  As wi th  the data f o r  uncontrol led emissions, 

documentation o f  process operation was nonexistent i n  both cases. 
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SECTION 4 

CONCLUSIONS AND RECOMMENDATIONS 

Based on MRI's review of available data, the following conclusions were 
reached : 

1. 

2. 

3. 

The ambient monitoring and industrial hygiene data collected and 
analyzed in the study were found to be of reasonably good quality 
but limited in scope. These studies did not, however, adequately 
characterize the blasting operation tested such that candidate 
emission factors could be developed. 

The limited particulate and lead emission factors presented in the 
literature are of poor quality due to lack of documentation and 
process characterization. 

The data analyzed with regard to controls for abrasive blasting 
operations are limited at best and of poor quality. 

On the basis of the above conclusions, it is recommended that no emission 
factors be published at the present time for abrasive blasting operations. 
Instead, it is further recommended that well designed and controlled tests 
should be performed specifically for this purpose. These tests should deter- 
mine both uncontrolled and controlled emissions from both wet and dry blasting 
systems typical of current industry practice. Also, if possible, different 
types of abrasives should be evaluated in the experimental program. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 
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