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Introduction 

In New England, stack tests o� municipal scale (1) refuse incinerator 
emissions have shown our technological response to the air pollutant 
emission laws of the early 1970's to be grossly inadequate. Fifteen 
incinerators have been either retrofitted or constructed with air pollu­
tion control equipment to comply with post-1970 Federal and State emis­
sion standards, but to date only seven have satisfactorily demonstrated 
compliance, and one remains as yet untested. A 50 percent compliance 
record is cause for concern, and indeed alarm. 

Of the six New England states, testing experiences have thus far 
been limited to Connecticut and Massachusetts, as each of these states 
has seven incinerators with post-1970 air pollution controls. Maine and 
Vermont have no municipal scale incinerators; New Hampshire has a single 
pre-1970 facility without upgraded controls; and Rhode Island's single 
remaining incinerator, recently retrofitted with control equipment, is as 
yet untested. In Connecticut and Massachusetts experiences have been 
dissimilar since compliance is based upon different standards for maximum 
allowable particulate emissions and, until recently, different sampling 
trains have been used. 

Emission Standards 

Table 1 depicts the variations in standards for municipal scale 
incinerators between each New England state. 

STATE 

TABLE 1 

PARTICULATE MASS EMISSION STANDARDS 
FOR MUNICIPAL SCALE INCINERATORS 

"EXISTING" SOURCES* "NEW" SOURCES (2) * 

Massachusetts 0,1 gr/scfd @ 12% CO2 0.05 gr/scfd @ 12% CO2 
Rhode Island 0.08 gr/scfd @ 12% CO2 0.08 gr/scfd @ 12% C02 
Connecticut 0.4 #/1000 # @ 50% z -s air 0.08 gr/scfd @ 12% C02 

(1) Incinerators having a capacity in excess of 45 metric tons (50 U.S. 
tons) per day. 

(2) Sources for which construction or �odification began after August 17, 
1971. 

* See following page. 
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New Hampshire 
Vermont 
Maine 

0.2 grls�£d @ 12% CO2 
0.1 lb/IOO lb �efuse 
0.08 gr/scfd @ 12% C02 

*Conversion factors: (grain/scfd) 
(lb/IOO lb) 
(lb/lOOO lb) ;: 

2.3 (g/ro3) 
1 (kg/lOOkg) 
1 (kg/lOOOkg) 

0.08 gr/scfd @ 12% CO2 
0.08 gr/scfd @ 12% C02 
0.08 gr/scfd @ 12% C02 

In Massachusetts, standards for both. "new" and "existing" sources 
are more stringent than those adopted by Connecticut. These standards 
have been a major contributing factor to the closing of all pre-1970 
incinerators in the Commonwealth, leaving seven post-1970 facilities 
currently in operation. The Connecticut code on the other hand has 
allowed five pre-1970 facilities to continue operation following re­
latively modest financial investments in air pollution control equipment, 
and only two incinerators have been constructed with air pollution con­
trols after 1970. Consequently, the greatest impact of compliance 
difficulties has been experienced in Massachusetts since failures en­
countered have been on new plants less tnan five years old. 

Stack Test Results 

Particulate mass emission test results for New England municipal 
scale incinerators are shown in Table 2 for the seven Massachusetts and 
two Connecticut incinerators brought on,line since 1970. and Table 3 for 

. the five Connecticut pre-1970 incinerators retrofitted with air pollution 
controls since 1970. As previously mentioned, seven of these facilities 
have not satisfactorily demonstrated compliance with design emission 
standards. Plant Nos. AI, A3 and A4, on line since 1970, have not 
tested in compliance at start-up; while a fourth, Plant No. AB, although 
tested in compliance at start-up, has since deteriorated to a status of 
noncompliance that has resulted in its closing. Two Connecticut pre-
1970 incinerators retrofitted with controls, Plant Nos. Bl and B2, have 
demonstrated compliance via the ASME sampling train; however, retests 
using the EPA train now mandated by October 1, 1976, are expected to 
indicate noncompliance. A third Connecticut incinerator, Plant No. B3, 
was found to be in noncompliance when tested even using the ASME train. 

The different results obtained from testing with the EPA and ASME 
.trains was demonstrated at Plant A2 which tested at 0.067 kg/lOOO kgs 
(0.067 lb/lOOO lbs.) @ 50% excess air in 1971 with the ASME train, and 
0.348 kg/lOOO kgs (0.348 lb/lOOO lbs.) @ 50% excess air in 1975 with 
the EPA train. During the four-year interval, other factors such as 
scrubber equipment deterioration, changes in plant operation, refuse 
quantity and composition, sampling techniques, etc.; may have also 
contributed to the increased particulate concentration measured. 

Emission Control Equipment 

Of the fourteen incinerators under discussion, eight are controlled 
by wet scrubbers, five by electrostatic preCipitators, and one by fabric 
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filter. Of these three types of control equipment, all electrostatic 
precipitators applied to incinerators brought on-line since 1970 and 
the fabric filter have tested in compliance at start-up with emissions 
of less than 0.11sgm3 (0.05 gr/scfd )@ 12% C02' However, long-term 
continued compliance with standards has not been demonstrated by re­
testing. Plant No. AB, the longest running electrostatic precipitator 
in the region, has deteriorated to noncompliance status within five 
years of operation and is now closed for repair. Another precipitator 
installation, Plant No. AS, has operated for about four years with 
minimum maintenance requirements, but stack tests have not been per­
formed since start-up to verify continued compliance with standards. 
The remaining three precipitator installations have been on-line for less 
than two years only. 

Test results have shown the discharge from the fabric filter 
controlling Plant No. A9 to contain the least particulate concentration 
when corrected to 12% CO2, This equipment is still at the prototype 
stage of development and has experienced high maintenance requirements 
to date. 

It has been those installations controlled by wet scrubbers which 
have had the highest record of noncompliance in New England. Six of the 
eight scrubbers tested to date have not satisfactorily demonstrated 
compliance with standards for which they were designed, and none have 
met the 0.lB4 g/m3 (O.OB gr/scfd) @ 1 2% C02 Federal new source perform­
ance standard. Three facilities in noncompliance are post-1970 con­
struction, costing over $12-mi11ion, and are equipped with medium to 
high pressure drop scrubbers. Plant No. A3 has already been closed. 
Additionally, three incinerators retrofitted with low pressure scrubbers 
designed for less than 0.4 kg/1000 kgs (0.4 1b/1000 1bs.) flue gas at 
50% excess air, have either tested in noncompliance or are expected to 
do so when, and if, retested using the EPA train. 

Although the cause for noncompliance of the electrostatic pre­
cipitator is equipment deterioration, the cause(s) of medium to high 
pressure drop scrubber failures are not entirely known. The problem 
regarding these scrubbers has been their tria1-and-error development due 
largely to the lack of sufficient test data upon which improvements can 
be made leading to successful compliance with standards. After all, 
compliance testing has thus far been concerned only with measurement 
of those parameters necessary to determine particulate mass emissions 
corrected for percent excess air or C02 and, therefore, does not reveal 
system weaknesses. 

Determining the specific causeCs) of scrubber failure is a critical 
need in New England. This need applies immediately to existing incinera­
tors recently closed or threatened with closure. Also: bearing in mind 
that electrostatic precipitation and fabric filtration have not as yet 
demonstrated long-term satisfactory control of incinerator emissions here 
in New England, our future thermal processing systems will benefit from 
knowledge of wet scrubbing failures. This is particularly true since 
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this method of control in many applications is less expensive than 
electrostatic precipitation or fabric filtration. 

In conclusion, a fundamental testing and development program, 
dedicated to the determination of corrective action, is required now 
to improve our 50% compliance record. Such a program can best be applied 
to full-scale incinerator/scrubber syst�s already constructed. What is 
needed are the financial resources which municipalities and private 
concerns do not possess individually and the authorization to continue 
incinerator operation during the interim. 
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