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TO THE TOTAL ENVIRONMENT"’

RECEIVED

““FROM BIRDWATCHING

September 17, 1988 SEP 20 1988
Mr,., Clair Fancy DER - BAQM
State Department of Eavironmental

Regulation

2600 Blair Stone Road
Twin Towers Office Building
Tallahassee, Florida 32301

" Dear Mr. Pancy:

I am writing to outline the reasons for our objeection to the
granting of permits nos. AC 03~145061 and AC 03-152196, These
permits involve increasing the charging rate of municipal solid
waste (MSW) from 350 tons per day to 510 tons per day at the Bay
County Resource Recovery Facility,

The proposed project will result in a net significant increase
in SO, emigsions as well as .increases in particulate matter, carbon
monox?de, nitrogen-oxides, VOC, lead, merdéury, beryllium, fluoride,
sulfuric acid mist, and hydrogen chloride. The emission of furans,
dioxins, end other carcinogenic compounds will undoubtably also
increase., A BACT review demonstrates that the cost per ton-of
overall pollutants controlled by dry scerubbers would be $1863., The-
EPA has considered costs of up to $2000 per ton as being reasonable,
Yet your agency did " mot require the Bay County Resource Facility
to add these scrubbers,

The Bay County Resource Recovery Facility was not initially
intended to be a regional waste to energy facility. Therefore
your objection that the time period needed to install additional
equipment would be detrimental to attracting waste from surrounding
counties is 1nva11d. .

The new Steelfield landfill is designed to handle MSW in the
event that that the Bay County Resource Recovery Facility is shut
down, Therefore your objection to a2 plant shutdown to install
additional pollution control equipment based on the lack of an
alternative disposal site for waste is invalid.

If the EPA is in the process of developing a policy in regard
t0 the control equipment requirements for existing municipal waste
combustors, then it follows that a decision on this permit shéuld
be delayed or denied until the EPA's final policy is released.

Bay County Audubon Society o P.O. Box 1182 e Panama City, Florida 32402
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Many of the pollutants that would ‘increase if the permit were
granted will contribute to the acid-rain problem facing our state
and nation, Floride currently has 677 2cid sengitive lalkes, the
" highest number of any state in the country. The Office of
Technology Assesgssment predicts that acid rain--causing poilutants:
are responsible for 50,000 premature deaths nationwide every year,
Additionaily there is evidence that nitrogen oxides may be
contributing to the formation of low—lylng ozone, which the Clean
Air Act has sought to limit,

' We are very disappointed with your decision to grant this
permit despite the availability and economic feasibility of
installing the necessary pollution control equipment., Your
apparent lack of concern for the health of the environment and
cltizens of Bay County is disturbing., VYour agency was established
to regulate and control pollution, not to grant permits to increase
it.

Very truly yours,
BAY COUNTY AUDUBON SQCIETY

ccs Robert Xriegel, DER ’ -
~ Nelson B. Kverno, Fish & Wildlife Service, Region 6
Bruce P, Miller, EPA Region IV
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Westinghouse Resource Energy Systems ’ Cost Building
Electric Corporation Division C E I Sﬁ%%ﬁi&ﬁ“&é%??;i'éﬁ;“15221
i 636 5800
EN1351DB VEM 615600
AUG 12 195,
August 4, 1988 DER.BA
QM

Mr. Clair H. Fancy

Deputy Chief

Bureau of Air Quality Management
Florida DER

Twin Towers Office Building

2600 Blair Stone Road
Tallahassee, FL 32399

Dear Mr. Fancy:

We would Tike to make the following comments and ask a few questions
regarding the Technical Evaluation, Preliminary Determination, and proposed
permit for the waste-to-energy facility located in Panama City, Florida.

V// 1. There is an error on Page 6 of 11 of the proposed permit, Point
No. 3. The flue gas emissions listed in the table are for both
units combined, not from each combustor as shown.

2. The expiration date on the permit is given as December 1, 1988.
(C;. This date should be changed to April 1, 1989 because the facility
) will need to install and certify additional continuous emission
monitors and to conduct additional stack testing.

3. Specific Condition No. 1b states that each combustor can burn a
(DQLmaximum of 80 TPD wood waste. WWe would 1ike the flexibility of
being able to burn all of the allowable wood waste in one
///”,,,cembus%ert*ﬁln addition, in the unlikely event that less than
350 TPD MSW was available (i.e., 250 TPD), can the facility make up
TS() this shortfall by burning wood waste (i.e., 260 tons of wood)?

4. Condition No. If states that the facility must be started using fuel
oil. We would like to request the flexibility of starting the
\j facility using wood instead of fuel oil.
Ny
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‘\l/, 5. Specific Condition No/ 4 states that tests must be conducted to measure
() particulate matter, 502, Nox, Cc0, VOC, lead, fluorides, mercury,
and beryllium. Westinghouse contracted Entropy to conduct sampling in
m@b Harch, 1988 to measure many of these pollutants. Would DER accept some
of this data to reduce the amount of testing required by this
condition?

6. Condition No. 3 states that opacity'shall not exceed 15%. Is the
g(;— opacity limit of 15% for six minutes in any one hour?

7. Condition No. 5 requires installing a number of continuous emission
monitors. The plant currently has opacity, 0,, and CO monitors
installed on each combustor/boiler train. He would 1ike to propose
using the 0, monitor to determine the CO, concentration. We have

/149 made numerous simultaneous measurements for both 0, and CO,,
approximately 400 hours of data. These data show that 0, and €O,
levels vary linearly. Therefore, the computer could be programmed to
compute the CO, level from the corresponding reading of 0,. We
feel that this would be adequate to determine C0, levels.

8. Condition No. 1b states that the plant can burn a maximum of 510 TPD
MSH (255 TPD per combustor). The facility keeps records of the amount
of waste that is delivered to the site and the amount burned. We would
like to request that the first sentence under No. 1b be changed to read
“The average throughput for each MHC shall not exceed the design
average heat input rate of 95.6 MM Btu/hr, which corresponds to 255 TPD
of waste having a HHY of 4500 Btu/1b.

approximately 68,500 1b/hr. The computer control system has a setpoint
that allows each combustor/boiler to maintain this value within a range
of +2000 1b/hr. When the steam flow drops below the setpoint, the rams
are activated to increase the MSW feed into the combustor. When the
steam flow exceeds the setpoint, less MSH is fed into the unit.

The facility will be operated to maintain a steam flow rate of
No

The higher heating value (HHV) of the waste varies because of the
heterogeneous nature of the waste. In the spring and summer months,
the waste can typically have a HHY less than 4500 because the waste is
occasionally soaked by heavy rainfalls. In this case, it will take
more than 255 TPD MSW to generate an average heat input of 95.6 MM
Btu/hr. However, in terms of pollutant levels, the concentrations of
particulate mattér, NO,, SO,, HCl, CO, etc. in the flue gas will be
approximately the same as wﬁen~burning 4500 Btu/1b waste because the
additional weight in the MSW is comprised of mostly water and/or
inerts. On the other hand, if the waste contains more cardboard or
paper (as during the holidays), the waste will have a heating value of
more than 4500 Btu/1b and less waste, tonnage-wise, will be burned in
the combustor.
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(Continued)

We would like to propose using the boiler operating parameters to
determine the average heat input into the combustor boiler. The
computerized control system can be programmed to record various
parameters including steam flow and flue gas 0, concentration and
temperature. By assuming the boiler efficiency and ash burnout remains
relatively constant, the heat input from the waste can be estimated
using these parameters. The facility will measure and record all of
the appropriate data including the amount of waste burned and submit
this data for review by DER.

Specific Condition No. 1d specifies that the normal operating range of
the MHWC shall be 80% to 100% of the design rated capacity. The
facility is designed to operate at 50% to 120% design rated capacity.
The equipment is designed with the excess margin so that it can operate
for short time intervals and not be subject to strain and subsequently
damaged. We would like to propose that this condition read "The normal
operating range of the MWC shall be 80% to 120% of the design rated
capacity.”

If you have any questions regarding the above items, please call me at
(412) 636-5806.

Sincerely,

"-;.

S T P 22

~ /7 -
5 /j—(};_,f (J{{{, "T//

D. S. Beachler, Manager
Environmental and Quality Engineering

cc:

/kJd

EN1351DB-ENGS
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S. J. Brady, Westinghouse RESD
€. G. Pennington, Bay County Resource Management Center

-~ -
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% Florida Department of Environmental Regulation
\ ” g Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400

Bob Martinez, Governor Dale Twachtmann, Secretary John Shearer, Assistant Secretary

August 2, 1988

Mr. D. S. Beachler
Westinghouse RESD, Cost Bldg.
2400 Ardmore Boulevard
Pittsburg, PA 15221

- Dear Mr. Beachler:

RE: The Technical Evaluation and Preliminary Determination and
proposed permit for Bay County Waste-to-Energy Facility, located
in Panama City, Bay County, Florida, PSD-FL-129.

Specific Condition No. l.b., in the above mentioned proposed
permit needs to be corrected to reflect that wood waste use shall
not exceed 160 TPD for the facility, and is not limited to 80 TPD
per combustor.

~ Specific Condition No. 3 in the proposed permit needs to be
corrected to reflect that the emission limits therein are for the
facility and not just for one combustor.

Please find attached pages 5 and 6 as corrected.

Please submit, in writing, any comments which you wish to
have considered concerning the Department's proposed action to
Mr. Bill Thomas of the Bureau of Air Quality Management,

Sinderely,

/

C. H. Fancy, P.E.

Deputy Chief

Bureau of Air Quality
Management

CHF/pr
Attachments

Middleswart, NW District
Moody, NW District
Aronson, EPA

Flores, NPS

Richter, P.E.

Kolk, Audubon Society

ccC:

QP XEA@
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PERMITTEE: Bay Resource ‘Permit Numbers: AC 03-145061
Management Center 03-152196

GENERAL CONDITIONS:

b. The permittee shall retain at the facility or other
location designated by this pemit records of all
monitoring information (including all calibration and
maintenance records and all original strip chart
recordings for continuous monitoring instrumentation),
copies of all reports required by this permit, and
records of all data used to complete the application
for this permit. The time period of retention shall
be at least three years from the date of the sample,
measurement, report or application unless otherwise
specified by Department rule.

c. Records of monitoring information shall include:

- the date, exact place, and time of sampling or
measurements;

- the person responsible for performing the sampling
or measurements;

- the date(s) analyses were performed;

- the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses.

15. When requested by the Department, the permittee shall
within a reasonable time. furnish any information required by
law which is needed to determine compliance with the permit.
If the permittee becomes aware that relevant facts were not
submitted or were incorrect in the permit application or in any
report to the Department, such facts or information shall be
submitted or corrected promptly.

SPECIFIC CONDITIONS:
1. Municipal Waste Combustor

a. Each of the two municipal waste combustors (MWC) shall
have a design rated capacity of 255 tons municipal solid
waste (MSW) per day, 95.6 million Btu heat input per hour, -

:B assuming a heating value of 4,500 Btu per pound, and a

3 steam production rate of 68,000 lbs/h;.
_ clit -
b. ™the maximum throughput for _gﬁéﬁfimwc7 shall not exceed
BX i ing—rate—of—255 TPD or the heat input rate
q,L,of,Q%?G MMBtu/hr. In absence of sufficient MSW to maintain
L*’f;'steady heat rate, wood waste may be used but not in
excess of 160 TPD for the facility.

v

page of 5 of ]1



PERMITTEE: Bay Resource Permit Numbers: AC 03-145061
Management Center ' 03-152196

SPECIFIC CONDITIONS:

1

C.

d.

.h'

The furnace mean temperature at the fully mixed zone of
the combustor shall not be less than 1,800°F.

The normal operating range of the MWC shall be 80% to 100%
of design rated capacity.

The MWC shall be fueled with municipal solid waste and
wood waste only. Other wastes shall not be burned without
specific prior written approval of ‘Florida DER.

Auxiliary fuel burners shall be fueled only with
distillate fuel o0il or natural gas. If the annual
capacity factor for o0il or gas is greater than 10%, as
determined by 40 CFR 60.43b(d), the facility shall be
subject to 40 CFR 60.44b, standards for nitrogen oxides.

Auxiliary fuel burners shall be used at start up during
the introduction of MSW fuel until design furnace gas
temperature is achieved.

-The facility may operate continuously (8760 hrs/yr)..

2. Fach MWC shall be equipped with an electrostatic precipitator
for particulate emission control.

ec.ch 69514{‘)9\.5/’{27“

3. Flue gas emissions from the—faeility shall .not exceed the.

following:
. Emissions

Pollutant lbs/hr TPY
PM ] - 13.5%= 59/2
co 185.6/2 813/2
NOx 53.9/2 236,2
SO2 71.5"%2 . 3132
vocC 14.2/7 62/2
Lead : 0.082 0.36/2
Mercury 0.36/2 0.16/2
Beryllium 1 x 10-5/,0 4.5 x 10-5%:
Hydrogen Chloride 123.3/2 540/
Sulfuric Acid Mist 3/ 13/~
Fluoride 0.3/2 1.3/2

Visible emissions shall not exceed 15% opacity.

Page 6 of 11
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imterofitice MMemorandumm

FOR ROUTING TO OTHER THAN THE ADDRZSSEE

To: Locr:
To: LocTm:
To: Loc:
Proa: Darya:

TO: Bay County Waste-to-Energy Facility File, PSD-129

FROM: Pradeep A. Raval

DATE: July 13,

1988

SUBJ: Use of Wood Waste in Combustors.

Spencer Brady of Westinghouse called Barry Andrews to request

permission to burn wood waste when municipal solid waste was not
available in sufficient quantity (to sustain a steady heat rate),
for the two O'Connor combustors at the Bay County Waste-to-Energy

facility. The permit currently being drafted will reflect this
change.

1115
Since rule applicability for the proposed project does not o P
change, and since the applicant accepts the restricted use of l‘q\Lﬂ

- wood waste up to 160 tons per day (allowed currently), no new C*KB’
review will be triggered. Changes in the projected emissions
will be noted as attached.

PR/plm

Attachment
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TABLE 1

: Maximum Annual
Annual Emissions Emissions (tons/yr)

(Tons/Year) Based on 510 TPD PSD Significant
: Based on 350 TPD MSW MSW or 350 TPD MSW & Difference Emissions Rate
Pollutant 135 TPD Wood 160 TPD Woody . (Tons/Year) (Tons/Year)

articulate 50 59 , 9 25
Matter : :
Carbon Monoxide 722 | 813 91 100
Nitrogen Oxides 223 236 13 40
sulfur Dioxide 223 313 90 40
vOoC _ 54 62 8 40
Lead 0.25 0.36 0.11 0.6
Mercury 0.11 0.16 0.05 0.1
ééryllium ' 0.000031 0.000045 0.0000136 | 0.004
Fluorides 0.9 1.30 . 0.40 3
Sulfuric Acid Mist 9.0 13 X 4 7

Hydrogen Chloride - 370 540 170 -
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Westinghouse Resource Energy Systems Cosi Buile 1g
Electric Corporation  Division e, ‘52?55&@“,3? .
ENG/MG:DSB:88-051 \V E D‘v@ﬂ?og?" 0
March 23, 1988 " MRR 281988,
DER - BAQM

Mr. Barry Andrews

Florida DER

Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, FL 32301

Dear Barry,

Enclosed is a copy of a recent article concerning the retrofit costs of
scrubbers for waste-to-energy plants. This article appeared in the March,
1988 issue of Waste Age. HWe thought that you would be interested in this
information. :

Sincerely,

@m@f’rlf Peci A

D. S. Beachler, Manager
" Environmental and Quality Engineering

Enclosure

/kJd
0751MM-ENO1:21

QD@x&lQHFWBT
328 8
'—Vom



CHLISSIONS control:

Local disposal costs may sk)fr'oéket if existing refuse-to-energy plants are
requirved to add sophisticated emission controls.

which, by then, will have refuse incineration facilities in
place or under construction.

Final regulations, to take effect in 1991, apparently
will require new facilities to include sophisticated air
pollution control (APC) systems, probably including
acid gas scrubbers. As scrubbers have not normally
been included in most recently-built U.S. plants, thus
could mean millions of dollars each in additional costs
o new plants.

Table One
Estimated APC Retrofit Costs At Three Flarida Planis
(all mass-burn plants, refitted with acid-gas scrubbers)

McKay Bay Pinellas Hillsborough

Plant size (tpd) 1,000 3.000 1,200
Type Refractory Waterwall Waterwall
Construction Costs $16.306.000 $15.000.000 $18.000.000
Total Financing Costs ~ $29,644,945 $28,048.638 $31,241.407
Lost Revenues and

Exlra Expenses $16.707.510 $41.573.500 $27.159.504

$62.658.455 $84.622.138 $76,400.911

Tctal Retrofit Cest
Cost Per TPD of Design

Capacity £62.658 $28,207 S63.666
Source HOR Techsery inc
tictes HOR Techsers consigerec at i2ast 1o Diftersni ~s1rohl plans for each of the tac-lives

stuched. In most cases. tolal downtime lor rezmi tteg of (e fac’lies was estTatan
to be two years. “Total Financing Costs” amzlgamates HDR estretes for bond ¢.s-
counlissuance. debi service reserve. surplus reserve and contimgency. nel interest

. guring consiruction, bond sssue, ang annual dabt service. “Lost Revenues ana
Exira Expenses” includes payments of operaing tees. lost emeigency revenues
fangtilhing cosis

EPA also will issue “guidelines” for existing facilities.
By 1991, each state must tell the federal agency how it
plans to bring existingt planis o compliznce with the
guidelines. State actions coul<d. it is believed, force ex-
isting facilities to acld polluticn control systems such as
scrubbers. This will be costly as. generally speaking, ad-
ding a scrubber or other APC item to an existing plant
costs much more than integrating such a system in
plant design before construction starts.

EPA has proposed to control emissions from existing
facilities under Section 111({d) of the Clean Air Act.
This section requires EPA to issue guidelines to the
states for existing sources, which they would use in

developing specific emisstons standards. APC require-

ments would then be determined on a case-by-case
basis, taking into account not only health risks but the
remaining useful life of the facility and costs of enis-
sion controls.

Depending on exactly what the states require after a
case-by-case analysis, many plants operating today
could be required to spend millions of dollars for retro-
fits. These costs would be passed on to their customers.

This possihility raises two Kev questions:

« Why are new regulations witl this potential effect
being proposed?

o Are the benefits produced by such rarofits (and
additions o new plantsY comunensurate with the costs
the public will have to pav to gain them?

What the EPA has said

In the July 7, 1987, Federal Reygister, EPA said refuse-
to-energy plants, which it calls "municipal waste com-

MARCH 1988 / WASTE AGE 137



Retrofit Contd.

bustors™ (MWCs), “may be reasonably anticipated to
contribute to the endangerment of public health and
welfare.”

Specifically, EPA fears that enssions contribute 1o
acid rain, increased cases of cancer, and other healrh
problems. Unless Congressional action redirects EPA’'s
current thinking, the 1991 regulations will probably
require new facilities be equipped with APC systems
incorporating both acid gas scrubbers and either fabric
filter baghouses or electrostatic precipitators (ESPs).

The guidelines for states to follow in regulating existiy

plants may be made final next year or in 1990.

A key question is: What will the states do in
response? One answer could come {rom Florida, where
stricter APC regulations are under consideration. Note
that Florida is ahead of the pack by a step or two '
because it has more existing plants than anv other
state.

EPA's July 7 action was precipitated by the fact that.
other than for particulates, there are no federal stack
errussion limits for MWC facilities. Some states have im-
posed emissions limits on various pollutants, but many
have not.

Retrofitting cost estimates vary

Just how much will it cost to retrofit existing plants
with more sophisticated APC systems?

EPA estimates that it will cost 1.8 times the cost of a
control system. That l[actor is supposed to cover all
costs, including the svstem vendor's bill, construction.
and additional ductivork in the plant. Using EPA’s
equation, the cost of retrofitting a 1,000-tpd waterwall
mass-burn facility with acid gas scrubbers would be
$18.7 million (or $18,700 per ton).

But an estimate for addition of acid-gas scrubbers to
the existing 1,200-tpd waterwall mass-burn Hillsborough
County, Fla,, facility puts the total retrofit cost closer to
$76 million! '

See Table One for estimates for APC retrofits at
three Florida plants, from a study performed by HDR
Techserv, Inc. (Tampa. Fla.).

HDR looked at costs at the Hillsborough, Tampa, and
Pinellas County plants to estimate the financial effect of
new regulations under consideration in Florida.

In its estimate, the consulting [irm factored in con-
stnuction costs and_the price of the control svstem, as
EPA savs it does. HDR's estimate asswies re [xohl\ take
LwWwo years.

Plant shutdowns for retrofit purposes have a cost,
which HDR includes i its estimate, Inaddition to the
lost energy revenues, there is a high prive 1ag on land-

140 WASTE AGE / MARCH 1988

S
filling refuse that the shut-down-for-retrofit faciliry
would othernvise burn, HDR also compuies debt servicee,
bond issuance, and other costs into its eguation

What's interesting is that when a Wasie Age staller
asked o US EPA official for conunent on the HDR es-
timates, the reaction was that the Flondu ﬂguws might
be more accurate.than the federal agene's 1 S-times-
s¥stem-cost factor:

“Qur nubers were very preliminary.™ Michael
Johnston, an EPA spokesperson, savs, "Now that we've
decided 1o rezulate . we will look (more clasely) at
the economic effect on the facility and ths conununity.”

Is it worth the extra cost?

Potential health and welfare impacts from refuse-to-
energy plants that concern EPA span a broad range.
These concerns include the “relatively low risks of can-
cer associated with several trace constituznis. as well
as the significanty higher, bui much mors uncertain,
cancer risks posed by the predicted emissions of
{dioxins and furans).”

EPA is additionally concerned about prssibi= noncar-
cinogerdc effects related to particulates, sulfur dioxide,
carbon monoxide. and nitrogen oxide enussions, and
the porential health aplications ol hydrochlorie acid
enussions.

The addition of scrubbers to a plant the: already has
ESPs or fabric filters in place can help comtrol emis-
sions of sulfur dioxide, hydrochloric acid, and hycro-
fluoric acid, ammong others, to levels well within the
recomumended range of acceptable health standurds.
But how much of a problem do refuse-to-energy plant
elnissions of these substances really present to the
public?

Based on its Florida study resuits, HDR Techserv
maintains that the threat to public health & relatively
low. For one thing. the consulting firm'’s report says it is
unclear how significant waste combustion emissions are
in the formation of acid rain.

Moreover, many of the potentially harmiu} com-
pounds released from refuse-to-energy facitities are
emitted in very small quantities. HDR found that close
to 70% of Florida's sulfur dioxide emissions were
generated by utility companies. while more than 40% of
total nitrogen oxide emissions came from cars. buses,
trains, and trucks. Solid waste facilities were found to
contribute less tharn 1% of Florida’s sullur dioxide and
nitrogen oxide emissions!

Says Marc Rogoff, an HDR environmental seicntist
and former Hillsborough County official: “I'm not sure
i's worth spendug $HU milionr or more to retrofit o




Retrolit Contd.

plant to reduce sometig that is negligible to begin
with.”

Impact on disposal prices

According to HDR esiznates, il the state of Florida
required the three plziis studied to add APC equip-
ment, refuse disposal cost increases of {from $40 to $80
per resident per vear would result.

In other words, if Flirida plants are forced to add
acid gas scrubbers, clizens living in areas served by the
plants could pay as much as $6.67 per month just for

“the extra APC equipm:znt! “That's a big chunk to be
asking from the public.” Rogoff opines. “They won't
want to pay it.” ‘

Perhaps this very fzztor will cause states to pull back
from requiring APC rerofits. Under the Clean Air Act,
states will be able to consider costs and a plant's
remaining useful life. ZPA’s Johnston concedes that
“We do take cost in. to account, but hew much of a fac-

*a

tor it is going to be, I can’t say for sure right now.”

Congress may change scenarios

As matters now stand. what happ=ns to existing plants
will depend on what EPA places 1 its guidelres and
how states respond. But there’s trore. -

Members of Congress may take the deéision avway
from the agency. In Senate and House hearings:

» The EPA’s timetable for regulating refuse-ig-energy
plant emissions has becn sharply criticized:

+ Critics have also complained that the agenc.’s plans
for regulating specific pollutants are not broad encaugh
(i.e., additional pollutants need to be covered):; and

+ Critics deem emission levels of listed pollvianis that
EPA will allow as “unacceptably high." i

Federal legistation calling for tougher APC conirols
and faster regulation was under ciiscussion in 1987 and
may well be mada into law this vear if EPAs response
does not satisiv its Congressional and other critics. @
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FHE's New Tub Grinder Reduce Bulky Wood Waste ed
Produces Chips From Volume by up to 70%! Bulky Wood Include:
Bulky Wood Waste: FHE's Tub Grinder with » Garden muich
« Construction wood waste Caterpillar® power processes  Ground cover
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- in excess of 50 yards ¢ Soit binder
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Fuel Harvesters Fuel Harvesters Equipment Inc
Equipment 12759 Loma Rica Drive  Grass Valley, CA 95945  Tel: (916) 2727664
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o ; ,,\ Florida Departnzent of Environmental Regulation

2] Twin Towers Office Bldg. ® 20600 Blair Stone Road € Tallahassee, Florida 32399-2400

Bob Miartinez, Governor Dale Twachumann, Secretury John Shearer, Assistant Secretary

August 11, 1988

Mr, Stever A. McLellan
Water & Wastewater Systems
3400 Transmitter Road
Panama City, Florida 32404

Dear Mr. McLellan:

Re: Propesal to Incinerate Wastewater Treatment Sludge in the
Bay County Incinerator - Your Letter Dated July 12, 1988

The new draft permit to increase the MSW charging rate to the
incinerators from 350 TPD to 510 TPD has been sent to Westinghouse
and Bay Ccunty. The final permit needs to be issued prior to
considering any amendments such as the one you proposed. Once the
final permit is issued, we will consider this request, if, at that
time you reactivate the request.

Sincerely,

C. H. Fancy, P.E.
Deputy Chief

Bureau of Air Quality
Management

CHF/ks

cc: T. Moody
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MAR 2 1 1988
AAPT-APB

Margaret V. Janes, Planner

Bureau of Air Quality Management

Florida Department of Environmental Regulation
Twin Towers Office Building .

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re: ; Bay County Resource Recovery Facility (PSD-FL-129)
Dear Ms. Janes: ‘

This is to acknowledge receipt of a copy of the permit application for
the Bay County Resource Recovery Facility and to confirm the March 4,
1988, telephone conversation between Pradeep Raval of your staff and Gary
Ng of my staff. We have reviewed the application for an increase in
municipal waste throughput and have the following comments:

1) As was indicated in the phone conversation, we noticed that the
applicant did not address the possible hazardous air pollutants
(HAPs) (i.e., dioxin, HCl, HySO4, etc.) fram the cambustion of
the proposed additional municipal solid waste. As you know, EPA
is now requiring all municipal waste combustors (MWCs) to take

. unregulated HAPs into consideration when evaluating BACT require-
ments for the regulated air pollutants (i.e., SOp, TSP, etc.).
Please require the applicant to provide the necessary analysis on
the associated HAPs.

2) Also mentioned was the BACT determination for SO,; we noticed
that the application lacked an incremental cost analysis in
dollars per ton of pollutant removed. Please request the applicant
to provide the analysis. Also, in order to have a more complete
incremental analysis, the applicant must take into consideration
the amount of HAPs controlled in addition to the amount of SOy
controlled in determining the incremental cost for each option.
Then, in accordance with the December 1, 1987, Potter memorandum,
we would also suggest that the applicant perform the analysis in a

top—down manner.



Thank you for the opportunity to provide you with our comments. Please
ask the applicant to address the above concerns before issuing your
preliminary determination. If you have any additional comments or
information, please contact me or Gary Ng of my staff at (404) 347-2864.

Sincerely yours,

Lo f e

Bruce P. Miller, Chief
Air Programs Branch
Air, Pesticides, and Toxics
Management Division
(‘OP\@d: pguo\_u'o Guai
' Tew Roguna)
AnFjaT
Em&iég-‘?v’;’t.hs.u-ka

22888 ap
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Florida Department of Environmental Regulatz’on

Twin Towers Office Bidg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400

Bob Martinez, Governor Dale Twachimann, Sccreury John shearer. Assisuant Secretary

May 26, 1988

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. David S. Beachler
Westinghouse RESD

Cost Building

2400 Ardmore Blvd. '
Pittsburgh, Pennsylvania 15221

Dear Mr. Beachler:

Re: Completeness Review of Application to Modify
Bay County Resource Recovery Facility
Permit No. AC 03-145061, PSD-FL-129

As per our discussion of May 19, 1988, please provide unique and
convincing arguments to justify your position that acid gas
scrubbing should not be required for the above referenced
project. EPA has indicated that this justification is needed to
avoid the acid gas control issue. I anticipate setting up a
meeting between Westinghouse, Bay County, EPA, and myself next
week. :

If you have any questions please call me at (904)488-1344, or
write to me at the above address.

Sincerely,

C. H. Fancy, P.E..
Deputy Chief

Bureau of Air Quality
Management ‘

CHF/PR/s

cc: E, Middleswart, NW District
. Aronson, EPA

. Flores, NPS

. Richter, P.E.

>R E
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TO ALL BCC’S OF LETTER NO. ENG:DSB:87-130 DATED MARCH 19, 1987:

Please disregard the first version of this letter that you received (to

Mr. Robert Kriegel of the Florida Department of Environmental Resources).
The letter had to be modified, but unfortunately it was too late to retrieve
all cc and bcc addressees as the mail had already gone out.

To determine which is the first version and which is the second version--the
first version only had two pages, the second version has three pages.

Thank you,

Kathie Daschke
for Mick Pompelia

< C



i Cost Building
Westinghouse Resource Energy Systems 2900 Momees Boulevard

Electric Corporation Division Pittshurgh Pennsylvania
1412, 636 5800
ENG:DSB:87-130 WIN 261 5800

March 19, 1987

Mr. Robert Kriegel

Florida Department of
Environmental Resources

Northwest District

160 Government Center

Pensacola, FL 32501

~Dear Mr. Kriegel:

I am Writing you as directed by Mr. Jack Prieece to request peimission from
your office to burn 510 TPD of Municipal Solid Waste (MSW) during the upcoming

~acceptance test and emission compliance tests at the Bay County Resource

Recovery Facility. The acceptance test will be conducted to verify capacity,
electricity generated, and ash burnout values as guaranteed by the contract
between Westinghouse Electric Corporation and the Bay County Resource
Authority. ' .

The permit issued by Florida DER, AC03-84703, states that the facility can burn
a maximum of 350 TPD of MSW. However, the third party engineer for the Bay
County Resource Authority, Roy F. Weston, Inc., has stipulated that the
facility must be operated at 100% capacity during the acceptance test. The
acceptance test period will run from approximately March 25 through April 10,
1987. The emission compliance tests are to be performed in that period and are
scheduled to run from April 5 through April 8, 1987. The acceptance test
period includes time for combustor/boiler warm-up, combustion stabilization,
acceptance testing and emission compliance testing. The emission compliance
tests will be conducted using EPA Reference Methods 5 and 9 and will be
conducted to demonstrate compliance with the permit conditions for particulate
matter concentration of less than 0.03 gr/dscf. The acceptance test and
compliance tests will be conducted on a one-time basis; therefore, the facility
Wwill only burn 510 TPD MSW during this test period.



ENG:DSB:87-130 -2- March 19, 1987

If you have any questions regarding this request, please call me at
(412) 636-5806 or Milton Kirkpatrick at (904) 785-7933. We look forward to

.hearing from you shortly.

Sincerely,

D. S. Beachler, Manager

Environmental and Quality Engineering

cc: G. Pennington - Bay County
M. Kirkpatrick - Bay County

/kJd
0379MM-06SE-2



ENG:DSB:87-130 -3- March 19, 1987

bcc: W. G. Collins
J. J. Ludwig

J. J. Zebroski :
William Thomas - Florida DER [) EE %2
MOR 23198/

- BAOQM



VA~ Rl

-‘\:)LH» :»\(:‘)ll,"'{.}‘-) [

. . Cast Building
Westinghouse Resaurce Energy Systems : 2400 hidmore Boulevard
Electric Corporation Division Pitlshurgh Pennsylvania 15221

. 14121636 5800
ENG/MG:DSB:87-112 . D E R WIN 261 5800
September 28, 1987 OcT 1 \987

Mr. William Thomas

Florida Department of Envirormental Regulations
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL 32399

Dear Bill,

I am writing you regarding DER Construction Permits AC-03-84703 and
AC-03-84704. As you may kncw, we have been talking to Barry Andrews, Pradeep
Raval, and Tom Moody concerning both the construction and operating perm:Lts
for the Bay County Resource Management Center located in Panama City, '
Florida.

.. As a result of our conversation .on Friday, September 25, 1987, we would like
to request an extension (as you suggested) to the construction permit
expiration date January 30, 1988. We submitted a copy of the emission
compliance test report to Tom Moody and to you on July 20, 1987. The report
showed that the facility is in compliance with the conditions specified in
the permits. We are completing the certificate of completion of
construction, DER Form 17-1.202(3) and will be submitting them shortly to the
District Office in Pensacola.

As you requested, we will submit a new application form to request permission
to operate the facility at its maximum design rate to burn 510 TPD MSW.

If you have any questions, please call me at (412) 636-5806.

Sincerely,

Deid S Bouill)]

D. S. Beachler, Manager
Envirormental and Quality Engineering

cc:  Tom Moody, Florida DER, -Pensacola
Clair Fancy, Florida DER, Tallahassee

Proaup ol ) o217
Bosuuy Jrd s’
Lty



_ , STATE OF FLORIDA - -
DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB MARTINEZ

NORTHWEST DISTRICT

GOVERNOR
160 GOVERNMENTAL CENTER D TWA MAN
PENSACOLA, FLORIDA 32501-5794 AE CSEH;ETAR':

ROBERT V. KRIEGEL
DISTRICT MANAGER

August 11, 1987

Mr. Gregg Pennington [) EE F?

Bay County Energy Systems, Inc.

7504 Hwy. 231 North k AUG 12 1987

Panama City, Florida 32404 -

Dear Mr. Pennington: Eg/\c2nﬂ

Department air and solid waste permits to build your
resource—-to—-energy plant will expire October 30, 1987. Since
the plant has been operational for six months and the required
emissions testling has been accomplished, we urge you to resolve
any remaining problems, certify the construction, and apply for
the required operation permits.

Particularly, the issue of the tonnage capacity of the plant
must first be resolved through our central air bureau
permitting section in Tallahassee. If the construction permit
is not modified appropriately before its expiration, your
operation permit will limit the plant to 350 toans per day of
municipal solid waste. Once that issue 1s resolved, you must
apply for air and solid waste operation permits to this
Pensacola office.

You are now in violation of Condition 10 in air construction
permits AC03-84703 and 84704, which required that an ;
application for operation permits be filed no later than August
1, 1987, and you are also in wviolation of Condition 20 in solid
waste construction permit S5C03-91036, which required a :similar
application within 75 days after completion of construction.

Protecting Florida and Your Quality of Life



Mr. Gregg Pennington
Page two

If these matters are not resolved immediately, I may have no
choice but to declare the plant out of compliance and institute

enforcement action. If you have any questions, please call me
at 436-8360.

Sincerely,

G L

Thomas W. Moody, P.E.
Special Programs Supérvisor

TWM/tmf

cc: Ms. Joy Bates, Bay County
Mr. Clair Fancy, BAQM



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB MARTINEZ
NORTHWEST DISTRICT conmon
160 GOVERNMENTAL CENTER
PENSACOLA, FLORIDA 32501-5764 OALE TWACS'.E‘;:‘ETA:‘R':

ROBERT V. KRIEGEL
DXSTRICT MANAGER

August 11, 1987

Honorable John Carter

Chairman, Washington County Board
of County Commissioners

Post Office Box 647

Chipley, Florida 32428- 00647

Dear Chairman Carter: .

Your Chipley -and Mudhill Landfills do not meet the State's new
requirements for the operation of landfills. We are concerned
about your present status and the likelihood that you will not
be able to meet these standards 1n the near future. However,
there are alternatives. In example, Bay County's new Resource
Recovery Facility (a refuse to energy plant) may be able to
handle up to 510 tons per day of Municipal Solid Waste (MSW).
At present, Bay County is providing only about 325 tons per day
and thus could handle an additional 185 tons per day in
out-of-county waste. The County 1is actively seeking additional
waste sources; I understand the County estimates a tipping fee
ranging from $22 to $28 per ton at present. Similarly, Timber
Energy 18 examining the availability of MSW for a facility they
ato considering.

We suggest that you serliously consider any available
alternatives. Some may be of mutual benefit to both parties,
considering the rising costs of landfill operations. Your
having given these alternatives serious comsideration may also
help you in the event the Department or other parties have to
institute enforcement proceedings concerning your solid waste

operations.

Robert V. el
District Manager

RVK/rkf

Protecting Florida and Your Qual{ty of Life
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BAY COUNTY, FLORIDA WASTE-TO-ENERGY FACILITY

N
)

EMISSION COMPLIANCE TEST

SUBMITTED TO THE FLORIDA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

JUNE 1987

.Prepared by: David S. Beachler
Manager, Environmental and Quality Engineering

Signature: <;%>Clwf‘;*? fg 02;&“;‘42;;Zd

Jill Weldon
Senior Engineer

Signature: (22226221 (C{f;é;léié247(z)

0645MM-091E
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BAY COUNTY, FLORIDA WASTE-TO-ENERGY FACILITY
EMISSION COMPLIANCE TEST REPORT

1.0 INTRODUCTION

In April 1987, Westinghouse contracted ETS, Inc. of Roanoke, Virginia to
conduct stack sampling of the Bay County Resource Recovery Facility. These
tests were conducted over a 1-1/2 month period dUring the start-up and
equipment fine-tuning stages, the plant 72-hour acceptance test, and the
Florida DER emission compliance tests. The DER offices were notified that
 tests were being conducted during the time periods of May 12-14, May 18-21,
and June 4-5, 1987.

Westinghouse submits this test report to the Florida Department of
Environmental Regulations as part of the Certificate of COmpletion'of
Construction.

2.0 FACILITY DESCRIPTION

The Bay County Resource Recovery Facility is located on Highway 231, 10 miles
Northeast of Panama City, Florida. The facility processes 510 tons per day
of municipal solid wastes (MSW) and waste wood. Heat generated by the
combustion of waste in the combustor produces steam to drive a turbine
generator. A process flow diagram of the Bay County facility is shown in
Figure 1.

The plant consists of two combustor/boiler units, a turbine-generator, a
truck scale, tipping floor, front end loaders, conveyors, air emission
control equipment, a stack, ash handling equipment, a central control room,
and all reqUired ancillary equipment. The faci]ity also includes
administration offices, change rooms, parking areas, roadways, and security
fencing.

0645MM-091E
(F0048) :R1 1
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A1l municipal waste received at the plant enters through an automatic gate
system and is unloaded on the tipping floor. Solid waste collection vehicles
hauling the material to be processed are weighed at the scale prior to
entering the plant and are then directed to a specific bay on the tipping
floor. The weight is automatica]]y entered into a computer system that
records and files all pertinent data for each transaction. The vehicles
enter the designated bay and discharge their load on the floor. : The tipping
floor accommodates approximately 1500 tons of waste while allowing room for
maneuvering the incoming trucks and front end loaders.

A man-operated front-end loader disperses MSW on the tipping floor to
separate large and unprocessible objects. Large items are separated from
MSW; the combustible ones are processed through a shear shredder; the
noncombustible items are removed and stored temporarily for landfill
disposal. After sorting, the MSW is pushed onto the horizontal apron
conveyor by the front-end loader. The horizontal apron conveyor transfers
the MSW to the inclined apron conVeyor and then into the combustor charging
chute. The incline apron conveyor contains a weigh scale that continuously
measures the weight of MSW sent for processing. When one line of apron feed
conveyors is down for maintenance, a transfer conveyor at the charging hopper
level feeds both combustors by changing the moving direction of the conveyor
apron belt. :

From the combustor charging chute, the MSW is pushed into the combustor by
the hydraulic ram feeders (see Figure 2). The speed of the ram feeders and,
consequently, the amount of solid waste fed to the combustor are controlled
by the level of the solid waste in the chute. The feed throat of the
combustor chute is provided with a water-cooled isolation door to prevent the
flames in the rotary combustor barrel from reaching the solid waste in the
charging chute. The combustion process begins when the MSW is pushed into
the combustor. The sl1ightly inclined combustor barrel rotates slowly,
causing the waste to tumble and advance as combustion proceeds. A forced
draft fan supplies air to the combustor. The air is preheated before
entering the multiple zone windbox located beneath each combustor barrel.

0645MM-091E
(F0048):R1 3
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The heat released from the combustion process is recovered through the rotary
combustor walls, boiler water walls and tubes, primary and secondary
superheater, and the air preheater. Hot gases, produced during the
combustion process, flow from the combustor barrel through the boiler’s
radiant, superheater, and convection sections. To maximize energy recovery
and expedite combustion of high-moisture waste, the combustion gases exiting
the convection section pass through a heat exchanger which preheats the
incoming combustion air. To prevent corrosion problems in the lower part of
the boiler air heater, a steam preheater is located at the air heater inlet
to increase the air temperature from ambient to 150°F.

The flue gases from the air heater enter the electrostatic precipitator
(ESP). The ESP’s were manufactured by Environmental Elements Corporation.
They are arranged into three mechanical fields, each with its own electrical
field and ash removal hopper. They are designed to remove 99.33% of the
particulate matter in the flue gas at a gas flow rate of 56,000 ACFM (400°F)
and at a particulate inlet loading of 3 gr/dscf.

The flue gas 1s_drawn from the ESP by an induced draft fan which maintains a
slightly negative pressure through the entire system. The flue gas from each
unit discharges to the atmosphere through a separate flue in the common
stack. The stack is made of precast concrete with two 4-ft, 6-in. diameter
flues that are constructed of 4-in. thick acid resistant bricks. The stack
is 125 feet tall and has air emissions monitoring ports located 60 feet from
the stack base.

Three types of ash by-products are produced by the process: fly ash,
siftings, and bottom ash. Fly ash is collected in hoppers under the
convection, superheater, boiler/air heater, and ESP sections of each unit and
is conveyed pneumatically to the bottom ash conveyor. Siftings are collected
" underneath the combustor by the siftings conveyor and are transferred by an
ash drag system to the bottom ash conveyor. Bottom ash is collected on the
ash burnout grate and is directed by a bifurcated chute into a water quench

0645MM-091E
(F0048) :R1 5



basin. The fly ash, siftings, and bottom ash mixture are water quenched,
dewatered, and removed by the bottom ash drag conveyor into trucks that are
disposed of at a landfill.

‘'Heat from the combustion of MSW is absorbed in the combustor barrel; boiler,
and superheater to produce steam to drive the turbine-generator. Boiler
feedwater moves through the boiler tubes by natural circulation as it is
transformed into a mixture of saturated steam and water. Pumps circulate
water through the rotary combustor by drawing water from the lower drum of
the boiler through the rotary joint and into one of the combustor barrel’s
ring headers. The water passes through the combustor tubes and returns to
the boiler steam drum as a mixture of saturated water and steam. Steam
leaves the drum and passes through the primary and secondary tubes of the
superheater section where the steam is heated to the design steam condition
for the turbine (750°F).

The steam flows from the superheater to the turbine-generator where a portion
of its energy is converted to electricity. The generator'produces 3-phase,
60 Hz electrical power. Transformers provide power at reduced voltage for
in-plant use, and at increased voltage for distribution to the utility grid.

3.0 PLANT CAPACITY

Plant capacity is based on the boiler steam flow rate. The facility is
designed to process 510 tons per day of 4500 Btu/1b MSW in two units to
produce a total of 136,000 1b/hr of steam at 600 psig and 750°F. The steam
flow rate per ton of MSW is proportional to the heating value of the

garbage. As the heating value fluctuates, the feed rate of MSW is adjusted
to maintain a constant steam rate to the turbine. Because one cannot
continuously predict the heating value of MSW, the measured steam flow rate
is used to determine the capacity of each unit. During compliance testing,
plant operators maintained the steam rate of each unit as close to the design
condition of 68,000 1b/hr as practical.

0645MM-091E
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4.0 TEST PROGRAM

In May and June 1987, Westinghouse conducted emissions testing of the Bay
County Facility in accordance with Permit Numbers AC-03-84703 and
AC-03-84704. Environmental testing consultants from ETS, Inc. performed
particulate emissions testing in accordance with EPA Methods 1,2,3 and 5, and
visible emissions testing in accordance with FAC Rule 17-2.700(6)(a)9., DER
Method 9.

A11 stack sampling was performed through the sampling ports at the 60-ft
~elevation of the stack. Two sampling ports, positioned 90 degrees from each
other, are located on each flue. Visible emissions were measured
simultaneously with the stack sampling for particulate emissions.

Although the majority of the testing was conducted by ETS, a number of others
also participated. A certified observer from Westinghouse measured visible
emissions during the June testing program and environmental specialists from
Roy F. Weston, Inc., employed by the Bay County Authority, witnessed at least
three compliance test runs at each stack. Westinghouse provided individuals
to monitor the plant operating conditions and to coordinate the test runs.

5.0 TEST DATES

Emission tests for determining particulate matter concentration were
conducted from April 22 through June 5, 1987. The Florida DER was notified
and invited to attend the DER emission compliance and plant acceptance tests
as listed in the table below. Mr. Bert Lent of the Panama CIty Office of the
Florida DER observed at least one day of testing on May 13, 1987. Mr. Lent
indicated that he would try to attend testing during June 4-5, 1987.

Date Test
5/12 - 5/14 DER Emission Compliance Test
5/18 - 5/21 Facility 72-hr Acceptance Test
6/4 - 6/5 DER Emission Compliance Test

0645MM-091E
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Officials from Roy F. Weston observed various tests during these three
testing periods. Roy F. Weston acted as an independent third-party engineer
to observe the stack test for the Bay County Resource Recovery Authority.

6.0 TESTING PERSONNEL

Individuals from Westinghouse (RESD), ETS, Inc., and Roy F. Weston, Inc.
participated during various phases of the 1-1/2-month test program. The
following is a 1ist of the participating individuals and their responsibility
during the test program. '

Company A Name Responsibility
Westinghouse David Beachler Test Coordinator
Jill Weldon Test Coordinator
Spencer Brady Visual Emissions Observer, 6/4-6/5
ETS, Inc. | Jeff Smith Stack Sampling Test Team Leader
Jim Eckenrode Stack Sampling
Tony Underwood Stack Sampling
John Richardson Visual Emissions Observer, 5/12-14
Roy F. Weston, Inc. Denise Alston Test Observer. 5/12-14
. Norman Getz Test Observer, 5/20-21
John Mills Test Observer, 6/5

7.0 RESULTS

Westinghouse has collected a considerable amount of test data on the
operation of Units 1 and 2 at the Bay County Resource Recovery Facility.
Testing begin in April to evaluate the performance of the ESP and associated

0645MM-091E
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equipment during the start-up and break-in phases of the facility. Since
initial compliance testing (May 12-14) was conducted at extremely high firing
rates, additional'testing was required in late May and June to evaluate the
units at the more typical design conditions of the facility.

Scheduled compliance testing was conducted on May 12, 13, 14, and June 4

and 5. The testing was originally to be conducted entirely during the week
of May 12. During the original testing period, however, there were a number
of problems that disrupted the normal operation of Unit 1. Major leaks were
discovered in the valve seals between the fly ash collection hoppers and the
pneumatic conveying system. In addition, the water seal at the bottom of thé
combustor/boiler was not complete, allowing air to leak into a stagnant
region where it could possibly re-entrain dust and increase the particulate
loading to the ESP. .
Compliance efforts were resumed in June to complete the test program. During
the week of June 1, Unit 1 was shutdown and, after extensive troubleshooting
efforts, major leaks in the fly ash removal system were repaired. The
bifurcated chute flap door seal was also secured to provide the water seal at
the bottom of the furnace. Plant operation was resumed and Unit 1 compliance
testing was rescheduled for June 5. Unit 2 was retested on June 4 to confirm
earlier results.

Table 1 contains the emission compliance test results for Units 1 and 2
conducted on June 4-5, 1987. The éverage outlet particulate emissions for
Units 1 and 2 are 0.0193 gr/dscf and 0.0243 gr/dscf corrected to 12% CO,,
respectively. The average emissions for both units comply with the
particulate 1imit of 0.03 gr/dscf corrected to 12% CO, set by the Florida
DER. The complete testing report prepared by ETS, Inc. containing test
results, sample calculations, raw data sheets, and test procedures is given
as Appendix A to this report.

Particulate measurements made during the scheduled compliance tests on May
12-14 and May 20-21 are included in Table 2. An environmental specialist

0645MM-091E
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TABLE 1 EMISSION COMLIANCE TEST RESULTS FROM BAY COUNTY ENERGY RESOURCES

'BAY COUNTY COMPLIANCE TEST RESULTS UNIT 1 |
DATE  TIME  FLUE  FLUE STACK STEAM  PERCENT PARTIC-

GAS GAS TEMP  FLOW OF RATED ULATE

FLOW FLOW CAPACITY GR/DSCF

KDSCFM KACFM - DEG F . KLB/HR @12%C02
6/5 - 959 25.8 52.4 425.0 71.1 104.5 0.0140
6/5 1140 27.9 55.1 429.0 66.5 97.8 0.0240
6/5 1307 25.8 52.8 427.0 65.0 95.6 0.0200
AVERAGE ' 67.5 99.3 0.0193

BAY COUNTY COMPLIANCE TEST RESULTS UNIT 2

0.0250

6/4 945 27.7 52.6 429.0 69.7 102.5

6/4 1310 28.4 58.1 449.0 62.7 92.2 0.0190

6/4 1525  29.2 59.0 451.0 62.3 91.6 0.0290 .
9 95.4 0.0243

AVERAGE 64.

0645MM-091E
(F0048) :R1 10



TABLE 2 ADDITIONAL TEST RESULTS FROM BAY COUNTY ENERGY RESOURCES

BAY COUNTY ADDITIONAL TEST RESULTS UNIT 1

DATE TIME FLUE FLUE STACK STEAM  PERCENT PARTIC
' GAS GAS TEMP  FLOW OF ULATE
FLOW FLOW CAPACITY GR/DSCF
KDSCFM KACFM  DEG F KLB/HR @12% C02
4/22 1436 25.0 45.5 373.0 58.6 86.2 0.0176
4/22 (1) 1652 25.9 50.3 387.0 70.4 103.5 0.0279
4/27 1505 24.9 48.1 441.0 68.9 101.3  0.0265
4/29 1214 19.9 39.0 441.0 61.1 89.9 0.0252
5/20 (2) 1542 29.8 49.8 426.0 70.4 104 0.0256
6/1 1903 25.5 51.2 426.0 64.0 94.1 0.0177
6/1 2029 23.7 52.3 436.0 57.2 84.0 0.0195
AVERAGE 64.4 94.7 0.0229
BAY COUNTY ADDITIONAL TEST RESULTS UNIT 2

4/23 925 28.9 56.8 422.0 64.0 94.1 0.0161
4/23 1148 24.3 48.2 422.0 65.6 96.5 0.0215
4/23 1356 23.4 45.4 405.0 62.6 92.1 0.0192
4/30 - 957 27.4 51.7 427.0 NO DATA NO DATA 0.0167
5/12 (3) 1350 25.7 ~ 54.2 437.0 76.0 112 0.0246
5/13 (3,4) 1635 23.7 48.2 408.0 72.0 106  0.0355
5/14 (3) 826 25.3 51.3 421.0 80.0 118  0.0157
5/21 1016 34.1 57.3 431.0 72.6 107 0.0172
5/21 (5) 1705 30.6 50.2 411.0 69.9 103 0.0184
6/1 927 25.9 54.5 436.0 64.5 94.8 0.0164
6/1 1045 24.3 52.3 428.0 60.8 89.4 0.0173
6/1 1215 25.2 55.4 426.0 57.8 85.0 0.0177
6/3 1023 25.8 52.0 438.0 59.8 87.9 0.019]
AVERAGE - 67.1 98.7 0.0196

(1) TEST DISCONTINUED AFTER 1/2 HOUR DUE TO PLANT SHUTDOWN

(2) WITNESSED BY CONSULTANT FROM ROY F. WESTON

(3) DER EMISSION COMPLIANCE TEST WITNESSED BY WESTON CONSULTANT

(4) FURNACE WENT POSITIVE FOR A FEW MINUTES WHILE CONDUCTING THIS TEST
WHEN AN AIR ACTUATOR VALVE WAS BEING REPAIRED.

(5) INCINERATOR WAS FIRED WITH MUNICIPAL WASTE AND WOOD CHIP MIXTURE.

0645MM-091E
(F0048) :R1 11




from Weston witnessed these tests for Bay County. Additional Method 5
particulate testing was conducted before and between compliance runs to

evaluate whether the ESP was meeting its performance guarantees and to assist

in plant troubleshooting. Table 2 contains the results from some of those
tests which show an average particulate emission level of 0.0229 gr/dscf at
12% C0, for Unit 1 and 0.0196 gr/dscf at 12% C0, for Unit 2. Appendix C

of this report contains the computer calculation sheets for each of the test
runs listed in Table 2. This data is supplied to reinforce the compliance
data and demonstrate overall reliability of the particulate removal system.

The results of Method 9 opacity measurements which were conducted during the
June 4-5 compliance tests are contained in the report in Appendix A.
Additional opacity measurements for the May compliance tests are contained in
Appendix B. Visual measurements of opacity were continuously between 5 and
10% and confirm the low particulate levels measured by Method 5. The
measurements meet, in a]l cases, the Florida DER requirements of less than

10% opacity and no more than 20% opacity for up to three minutes.

8.0 CONCLUSION

The results of scheduled testing indicate that Units 1 and 2 of the Bay
County Resource Recovery Facility are in compliance with the particulate and
visual emission levels required by the State of Florida Department of
Environmental Regulations. The Method 5 particulate measurements conducted
on June 4-5 at the design capacity of 255 ton per day per unit averaged
0.0193 gr/dscf at 12% C0, for Unit 1 and 0.0243 gr/dscf at 12% CO, for

Unit 2. Method 9 opacity measurements were consistently at or less than 10%
for both units during the test runs. Additional testing, conducted at the
plant for verification and troubleshooting purposes, confirmed the low
emission levels measured during the compliance test runs with average Unit 1
emissions of 0.0229 gr/dscf at 12% C0, and Unit 2 emissions of 0.0196
gr/dscf at 12% CO,. The performance of the plant from an air quality
standpoint is clearly within the acceptable range of less than 0.03 gr/dscf

0645MM-091E
(F0048) :R1 12



particulate and less than 10% opacity'required by the State of Florida
Department of Environmental Regulations. Westinghouse (RESD) submits this
report for the Bay County Resource Recovery Facility to the FLorida DER and
to request the issuance of an operating permit to burn MSW at the maximum
plant design capacity rate of 190 x 106 Btu/hr or an equivalent of 510 TPD
MSW with a heating value of 4500 Btu/1b.

0645MM-091E
(FO048) :R1 13



APPENDIX A

EMISSION COMPLIANCE REPORT FOR
"JUNE 4 AND 5 COMPILED BY
ETS, INC.
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STATIONARY SOURCE SAMPLING
'FOR
WESTINGHOUSE ELECTRIC CORP.

" BAY COUNTY RESOURCE RECOVERY FACIZITY - PANAMA CITY, FL

JUNE, 1987

1§

ETS, Inc.

3140 Chaparral Dr., SW
Suite C-103

Roanoke, VA 24018

ETS CONTRACT NO: B87-718-T
" CLIENT P.0. NO: RN-15467-H
Pollution Control Consultants

Specializing In
Fabric Filtration and Sulfur Dioxide Removal



REPORT CERTIFICATION

The sampling and analysis performed for this report were

carried out under my direction and supervision.

DATE: C:T//ér/57

SIGNATURE:_@&M&@M
. Jemes Eckenrode _

I have reviewed all testing details and results in this
"report and hereby certify that the test report is authentic and

accurate.

DATE é,///[/,Zg7
SIGNATURE: /%/M

Gary P/ Greiner
Vice President
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INTRODUCTION

Source sampling was performed on the outlet stack of Units 1
and 2 serving the Bay County Energy Resources MSW.incingrators
located in Panama City, FL. The purpose of these formal tests was
to determine the particulate emissions of the waste incinerators.
The test series consisted of EPA Methods 1-5. The tests were per-—
formed by Jim Eckenrode, Jeff Smith, and Tony Underwood of ETS,

Inc. on June 4 and 5, 1987.

The following people took part or observed this test series:

PERSONNEL COMPANY AFFILIATE
Jim Eckenrode ETS, Inc.
Jeff Smith _ ETS, Inc.
Tony Underwood ETS, Inc.
Jill Welden Westinghouse
Spencer Brady Westinghouse
John Mills Weston
SUMMARY

Particulate results are summarized in Table I. The State of
Flprida requires the incinerator emission concentrations be .03
gr/SCF corrected to 12% CO2. The average emission rate for the
three runs conducted on Unit £#1 was 0.0190 gr/SCF corrected to 12%
CO2. The average emission rate for the three runs of Unit £2 was
0.0241 gr/SCF corrected to 12% CO2. The average of each unit, as
well as each test run, were well under the State of Florida stan--

dard. These tests were conducted while the system was operating



TABLE I

BAY COUNTY ENERGY RESOURCES EMISSION COMPLIANCE TESTS SUMMARY - JUNE 4-5, 1987

TEST , STEAM PARTICULATE
UNIT REFERENCE 1987 Qs © Qa °F % FLOW % RATED CORRECTED
NO. NO. DATE TIME KDSCFM _KACFM TEMP., MOISTURE KLB/HR CAPACITY 12% gr/SCF
1 1 6/5 0952 25.8 52.4 424.6 17.7 71.1 105 .0140
2 6/5 1140 27.9 55.1 429.2 14.9 66.5 98 .0238
3 6/5 1305 25.8 51.8 426.9 16.6 65.0 96 .0195

AVERAGE =0.0190

2 1 6/4. 0945 26.7 52.6 428.8 14.6 69.7 103 . .0248
2 6/4 1311 28.4 58.1 448.8 16.0 62.7 92 .0188
3 6/4 1527 29.2 59.0 451.3 14.7 62.3 92 .0288

AVERAGE =0.0241



o~

between 92% and 105% of rated capacity. " Inlet feed conditions and
operating data was monitored by Westinghouse personnel. John Mills

of Weston observed the tests run on 6/5/87.

FACILITY DESCRIPTION

The facility uses two Westinghouse/0’Connor combustors to
process 510 tons per day of municipal solid waste (MSW) and waste
wood. Heat generated by the combustion of waste in the combustor

produces steam to drive a turbine generator.

The flue gases leaving the boiler air heater pass through the
pollution control equipment. The air pollution control equipment
consists of an Electrostatic Precipitator (ESP), in which the small
suspended particles (fly ash) contained in the flue gas, are
collected on the collection plates. Periodic rapping of the plates
causes fly ash to fall into hoppers located at»the bottom of the
Electrostatic Precipitator. From there the fly ash is then
transferred by a pneumatic conveying system to the boiler bottom
ash conveyor (submerged drag conveyor) where it is mixed with
bottom ash. The flue gas is drawn from the ESP by the induced
draft fan which maintains a controlled slightlybnegative pressure
through the entire system. Using an induced draft fan for each
combustion train, the flue gases from eaéh unit discharge to the

atmosphere through a separate flue in the common stack.

FIELD TESTING

Field testing was conducted on 6/4 and 6/5/87. All sampling



and analytical procedures used were those recommended by the United
States Environmental Protection Agency. EPA Methods 1-5 were used

in performing all of the compliance particulate tests.

Each test run was conducted to determine particulate mass
emis;ions at the outlet. The sampling point number and locations
were determined according to EPA Method 1 located in the Appendix.
The round stack measured 53" I.D. and was traversed on two axes
located 90° apart, with 6 traverse points per port. Each point was
sampled for 5 minutes, resulting in a 60 minute particulate test
excluding the time required to change ports. All tests used a

.254" 1.D. nozzle.

Testing was conducted utilizing a Method 6§ sampling train and a
Teflon lined stainless steel probe (see Figure 1). From the
nozzle, the sample gas was pulled through the heated probe and then
through a heated glass fiber filter which was maintained at a
temperature sufficiently high to prevent the condensation of water
(248B° + 25°). Sample gas was subsequently passed through an
impinger train consisting of four glass impingers immersed in an
ice bath. The first and second impingers contained approximately
100 mls of water. The third impinger was‘initially dry and the
fourth initially contained 200 gms of silica gel. Pre and post
test impinger weights for the tests were taken on-site using a
Mettler top loading balance. The heated stainless steel probe

measured 84 inches>in length.
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Leak checks were performed on the sampling train before and
after the tests were run. Post test leak checks were recorded on
. the field data sheets. All of the field data sheets can be found

in Appendix C.

Velocity measurements were made according to Method 2, flue
gas composition determinations and molecular weights according to
Method 3, moisture determinations according to Method 4, and

particulate emission determinations according to Method 5.

Spencer Brady of Westinghouse monitored the visible opacity

readings on 6/4 and 6/5 according to EPA Method 9.

DISCUSSION

The tests on Unit #1 were conducted on 6/5 and the tests on
Unit #2 were conducted on 6/4. The flows for Unit #1 were
slightly less than the flows for Unit #2. In the first unit, gas
flows averaged 53,100 ACFM whereas the gas flows for Unit #2
averaged 56,600 ACFM. Unit #1 also had 2 lower gas temperature.
These results may be viewed on Table I. A complete list of

calculated values can be seen in Appendix A.

The initial test period on 6/5/87 Uﬁit #1 was aborted at
0839. Jill Welden informed the test team to void the test after
sampling for 30 minutes. The test was interrupted because the
system was not running at full capacity. The filter and probe

wash was discarded and testing re-started when the system was back



to full capacitly. Three éomplete Llesls were run following the

aborted test period.
Weston personnel observed the stack testing and control room
operations during the tests on 6/5. Westinghouse personnel were

responsible for collecting operational data in the conilrol roomn.

Lab Activity

Particulate weighings were performed at the ETS lab. Report
sheets for each run are included with the computer printouts

located in Appendix A.

Post test equipment calibrations were performed and data

sheets are included in Appendix D.

Data Analysis

Particulate test calculations such as flue gas volume, flue
gas velocity, mass emissions and percent isokinetics were
performed by computer. Sample calculations and computer printouts

of each run can be found in Appendix A.
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MzxTROD . —SAMPLE AND VELOCITY TRAVERSES
70A STATIONARY SOURCTS

1. Pincipiz and Applicability .

1.1 Principle. To aid tn the representa-
tive messurement of pollutant emissions
and/or total volumetric flow rate from a
SIALIONATY SOUICE. A Mmeasurement site where
the effluent stream is flowing in s known di-
rection (s selected. and the cross-section of

* the stack is divided into s number of equal

areas. A traverse point is then located
within each of thess equal areas.

1.2 Applicability. This mothod {3 applica-
ble o flowing gas streams In ducts. SAcCks.
and flues The method cannot be used
when: (1) flow is cycionic or swirling (see
Sectaon 2.4). (2) s stack s amaller than
about 0.30 meter (13 In) in diamstar. or
0.071 m? (.13 in.®) croms-sectional area, o (3)

The requirements of this msthod must be
considered before construction of a new {a-
cility from which emissions will be meas-
ured: fatlure to do s0 may require subse-
Quent aiterations to the stack or deviation
from the standard procedure. Cases involv-
ing variants are subject © approval by the
Acdmunisirator. US. Environmental Protec-
tion Agency.

2. Procedure

2.1 Selection of Measurement Site. Sam-
pling or velocity measurement is performed
8l a gite located at least eight stack or duct
diameters downstream and two diameters
upstream from any {low disturbance such as

 BEST AVAILABLE COPY

RULES AND REGULATIONS,,. AJST 18,

measurement site L0 the nearest upstream
and dowmnsiream disturbances. and divide
each distance by the stack diameter or
equivalent dismeter. to determine the dis-
tance (b tertos 0f the number of duct diame-
ters. Then, determine from Pigure l-1 the -
minimum dumber of traverse points that
corresponds: (1) o the number of duct di-
Ameters upstream: and (2) to the aumber of
diameters downstream. Select the higher of
the two minimum numbers of traverss
paints, 6r & greater value, so that for ctreu-
lar stacks the number s s mulitiple of 4. and
for rectangular stacks. the number is one of
those shown in Tabie I-1.

1977

TABLE 1-1. CROSS-SECTION LAYOUT FOR

RECTANGULAR STACKS

Numos 0! reverse Dowas L - VT

[ 3l
L 2Oy OO )
18 ‘re
2. LR
3 418
20. [ 1]
] Sxd
2 )
)

Te?

-
OUCT CIAMETERS UPSTREAM FRAOM FLOW DISTURSANCE (DISTANCE A)

0.8 10 : K] 20 2
bl T T T T T T T
S 3GHER NUMBER 1S POR
° RECTANGULAR STACKS OR OUCTS
9
e
BT 1
= 26 or 25°
8
- 20
ni- -
16 £TACK DIAMETER > C.61 m (24 in)
; 12
g wp— l SORe
= © FRO POINT OF ANY TYPR OF 1
ODISTURSANCE (SEND. EXPANSION, CONTRACTION. E7C.1.
STACK OLAMETER » 030 TO G.81 m (12-28 nd
° J ! ! | | | |
2 3 . s O ? [] ] 10
DUCT CLAMETERS COWRSTREAM SROM FLOW DISTURSANCE (OISTANCE B
Fgure 1-1. Minimum number Of raverss poInt for particuists Taverses
OUCT DIAMETIRS UPSTREAM FROM FLOW OISTURSANCT (DISTANCE A)
(X 10 us 20 23
® T = I T T
S }IGHERN IUMBER (8 FON
- RECTANGULAR STACKS GA DUCTS
1T
5=
-
. 1 .
] o -
6 STACK DIAMETEA > 0.0 m (24 )
I 2
- 1 sony
ETACK DIAMETER «6.30 TO G.87 @ (1326 in)
° l l | ] | | |
2 3 ] s ] ’ ] . 0

OUCT DLAETERS OOWKRITREIAM FROM FLOW CISTURBANCS (DISTANCE &)

Figere 1:2. Minirmum member of traverss paints for velocity (RONOSrTCIiste) troverses.
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222 Velocity (Non-Particulate) Trs-
‘verses. When velocity or volumetnc {low
rate i Lo be determined (but not particulate
matter), the same procedure a3 that for par-
ticulste traverses (Section 2.2.1) ls followed.
except that Pigure 1-2 may be used instead
of Pigure 1-1.

23 Cross-sectional Layout and Location
of Traverse Pointa.

23.1 Circular Stacks. Locate the traverse
points on (wo perpendicular diameters ac-
cording 1o Table 1-3 and the exampie shown

in Pigure 1-3. Any equation (for examples, .

see Citations 2 and 3 in the Bidliography)
that gives the aame values as those in Tabie
1-2 may be used in lieu of Table 1-2.

For particulate traverses. ans 0f the diam-
eters must be in a plane conilaining the
greatest expected concentratiod variation,

‘e.g.. after bends. cne diameter shall be in

the plane of the bend. This requirement be-
comes less critical as the distance {rom the
disturbance increasex therefore. other di-
ameter locations may be used. subject to ap-

Best Available %’opy

In addition for stacks having diameters
greater than 0.61 m (24 \n.) no traverse
points shall be |located within 2.5 centime-
ters (1.00 in.) of the stack walls: and for
stack diameters equal (0 or less than 0.6l m
(24 {n.), no traverse points shall be located
withun 1.3 cm (0.0 in.) of the stack walls.

" To meet these critera. observe the proce-

dures given deiow,

2.3.1.1 Stacks With Diameters Greater
Than 0.61 m (24 {n.). When any of the tra-
verse points as located in Section 2.3.1 fall
wthin 2.5 cm (1.00 in.) of the stack walls, re-
locate them away {rom the stack walls to:
(1) a distance of 2.5 cm (1.00 In.); or (2) &
distance equal to the noxzle inaide diameter,
whichever i3 larger. These reiocated tra-
verse points (on each end of a diameter)
shall be the "adjusted” traverse points. ~

Whenever (w0 sSuccessive traverse points
are combined to form a single adjusted tra-
verse pownt. treat the adjusted point as two
separste traverse pownts, both {n the sam-
pling (or velocity mesasurement) procedure,
and {n recording the dacta.

proval of the Administrator.
[
TRAVERSE DISTANCE.
POINT ‘0t Gramater
1 [ ) H
2 107 !
3 298 |
. 708 '
5 3 :
[ ] 86
Figure 1. Examote snowsnq circular stack cross section Givided 1nto
12 equal areas, wath iocation of traverse poINTS nCiCated.
TABLS 1-2 LOCATION OF TRAVERSE POINTS in GRCULAR STACKS
(Peoss of s davews YO AEEs wol © YouEes pars)
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° ] ! D Agency.

: . A L gie Park. N.C. Publication No. EPA-600/2-

( Figure 1-4. Enampie thOWsng rECTINgULSr TLICH Crass 76-203. July 1078. 83 p. i

¢ WCHON Grwveded 1110 12 egust SeRl, wech @ TTIVErSe ’ Ine. Tre

3172. June 18T7. u B

. 2.3.1.2 Stacks With Diameters Equal to Level and zero the manometer. Connect a 10. Brown. J. and K. Yu. Test Report. Par-
or Less Than 0.61 m (24 in). Pollow the pro-  Type S pitot tube W the manometer. Pogi-  tculate Sampung Strategy o Circular
cedure 10 Section 2.3.1.1. noting only that  tion the TyDe S Ditot tube at each traverse  Ducts. Emusion Measurement 5"3‘"'
any “adjusted” points should be relocated potnt. in succession. 30 that the planes of Eussion Standards and Enqneering Divi-
away from the stack wails to: (1) s distance the face openings of the pitot tube are per- &on US. Environmental Prowclqucen
of 1.3 em (0.50 in.); or (3) & distance equal to  pendicular to the stack cross-sectional ~ Agency. Research Trnangle Park. N.C.
the nozile inmde diameter. whichever 8 piane: wnen the Type S pitot tube is in trus 37711 July 31. 1980. 12 p. 4
larger. position. it is at *0° reference.” Note the dif- 11. Hawkaley. P.Q.W., 8 Mgcofx an
232 Rectanguiar Stacks. Determine the ferential pressure (4p) reading at esch tra-  J.H. Blackett Measurement of Solids in
: . : i i v int. If & null (zero) pitot Flue Gases. leatherhead. Engiand. The
; number of traverss points as explained in  Yerse po pitot reading i tlisation Research ASS0CIA-
" Sections 2.1 snd 2.2 of this method Prom Obtained at 0° :ﬁ"ﬁ“ i en araverse 3:‘3“?0;‘ g’.luuon
s - termine configurau paint. an acceptable flow co n exists at - P- -
| g‘.:::el‘;'.d:m mm‘:c?wi \nto as mu:.y that point. If the Ditot resding is not zero at 12. Knapp. K T. The Number of Suns:unz
¢ 0° reference. rotate the pitot tube (up to  Foints Needed for Representative Source
} equal rectangular elemental areas as e Sampling. In: Proceedings of the Fourth Na-
1 =90° yaw angle). until & null reading is ob- ——
i verse pownta, and then locate & traverss . ... Cqrefully determine and record the  tional Conference on Energy and the Envi-
point at the centroid of each equal ares ac- .10 o0 the roation angle (a) to the pear-  ronment. Theodore. L. et sl (ed.). Dayton.
; cording to the example in Plgure 1. est degree. After the null technique has
! If the tester desires (0 use more than the  peen applied at each traverss point. ealcu-
*‘ mumMmum  gumber of (rAverss. ROINW. |40 the average of the absolute valuss of a:
: expand the “minimum gumber of FAVers® gigm ¢ values of 0° to thoss points for
: points” matrix (see Table 1-1) by adding the which no rotation was required. and incjuds
: exITa traverss pownts along one or the other thess (n the overall average. If the average
or both iegs of the matnx: the final matnx  value of a i3 grester than 10°. the oversll
need not be balanced For example. if a ¢x3 flow condition {n the stack i3 unacceptable
. “minimum pumber Gf POINLE MALNX were and slternative methodotogy. subject to the
: expanded to 38 pointa, the f{Inal matrix approval of the Admintstrator. must be used
could be 9x4 or 12x3. and would not geces- to perform accurate sample and velocity tra-
‘'@ sarily have (o be 6x6. After constructing the  verses.
; final matrix. divide the stack cross-section 3. Sthliography
¢ into as many equal rectangular, elemental Concentrat
! iress as Gaverse points. and locate & tra- &mmrgc%
: verse point at the centruid of each equal  yNo 27. New York. 1987,
: ares. i
: . 2. Devorkin, Howard., et al Air Pollution
: The situacion of traverss poinis being to0  gource Testing Manual. Alr Pollution Con-
closa to the stack walls is not expected 0  trot District. Los Angeies. CA. November
anse with rectanguiar stacks. 1If this prod- 1963.
“( lem should ever ariss. the Administrator 3. Methods for Determination of Velocity.
v R must be contacted for resolution of the Volume. Dust and Mist Content of Gases.
: matter. Western Precipitation Division of Joy Man-
2.4 Veriflcstion of Abgence of Cycionic ufacturing Co. Las Angeies. CA. Bulletin
Flow. In most stationary sources. the diree. WP-50. 1968
tion of stack gas flow is essentially parallel 4. Standard Method for Sampling Stacks
to the stack walls. However, cyclonic flow for Particulate Matter. In: 1971 Book of
may exist (1) after such devices as cyciones ASTM Standards. Part 23. ASTM Designa-
) and inertial demisters following venturt tion D-2928-71. Philadeiphis, Pa. 1971.
@ scrubbers, or (2) In stacks having tangential 5. Hanson. H. A et al Particulate Sam-
i mleucrmmcnqnmvmcn pling Strategtes for Large Power Plants In-
tend to induce swirling: in thewe instances, cluding Nonuniform Flow. USEPA. ORD,
‘the presence or sbeence of cycionic flow ag ESRL. Research Truangie Park. N.C. EPA-
the sampling location must be determined. 600/2-76-170, June 1976.
merwommeanmmmum 6. Entropy Dnvironmentalists, Ine Deter-
13 determination. mination of the Optimum Number of Sam-
. Dllnl Potnts An Analysis of Method 1 Crite-
: . ria. Environmental Protection Agency. Re-
. search Triangie Park, N.C. EPA Contract
: =T T T No. 68-01-3172. Taax 7.
1 1 i 7. Hanson, H.A.. A.J. Devini, J.X. Morgan.
| & 1 e snd A.A lversen,
]

‘ SEE PROFPOSED AMENOMENT MEXT PAGK
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METHOO 2 (

MET™HOD 2—DETERMINATION OF STACK Gas
VLoctTy awp Voirvmrraic Flow Rart
(Trre S Prrot Tuse)

1. Pnnciple and Applicabdility

1.1 Principle. The average gas velocity tn
s stack 18 determuned from the gas denaity
and from measurement of the average veloc-
1ty head with a Type 8 (Stausscheibe or re-
verse type) pitot tube.

1.2 Applicability. This method is applica-
ble for measurement of Lhe average veiocity
of & gas stream and for quantilying gas
flow.

This procedure iz not applicable st meas-
urement sites which fall to meet the criterta
of Method 1. Section 2.1. Also. the method
cannot be used for direct measurernent in
cyclonic or swirling gas streams: Section 2.4
of Method 1 shows how to determuns cy-
cloaic or swirling flow conditions. When un-
acceptable conditions exist. ailternative pro-
cedures. subject o the spproval of the Ad-
ounusurstor. US. Environmental Protection
Agency. must be empioyed tO make accurate
flow rate determinations. examples of such
alternative procedures are: (1) to install
straghtenung vanes: (2) to calculate the
total volumetric flow rate stoichiometrical-
ly. or (3) to move to anothsr measurement
site at which the flow is acceptable.

1.80 - 2.94 cm®
0.7 - t.0 )

RULES AND REGULATIONS /AL LT 18, 1977

1

3

' 1Q2emiJml®
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- —

/

2. Apparatus

Specifications {or the apparatus are given
below. Any other apparatus that has been
demonstrated (subject o0 approval of the
Admtrustrator) 1o be capable of meeting the
specifications will oe considered acceptabdie.

2.1 Type S Pitot Tube. The Type S pitot
tube (Pigure 2-1) shall be made of metal
tubing (e.g. stawnless steel). [t 15 recommend.
ed that the external tubing diameter (di-
mension D Figure 2-2b) be between 0.48
and 0.95 centimeters (»e and % tnch). There
shall be an equal distance from the base of
each leg of the pitot tube to its face-opening
plane (dimensions P. and P, Figure 2-2b); it
is recommended that this distance be be-
tween 1.05 and 1.50 times the external
tubing diameter. The face openings of the
pitot tube shall. preferably, be allgned as
shown in Pigure 2-2. however. alight mis.
alignments of the operungs are permussible
(see Pigure 2-3).

The Type 8 pitot tube shall have a known
coefficient. determined as outlined in Sec-
tion 4. an identification number shall be as-
signed to the pitot tube: this number shall
be permanently marked or engraved on the
body of the tube.

TEMPERATURE SENSOR

| Ié/-‘i’

TYPE SPITOT TUSE

/

LEAK-SREE
CORNECTIONS

WAROMETER

“SUGGESTID (INTERFERENCE FREE)
PITOT TUBE - THERMOCOUPLE SPALING

Figure 2.1. Type S pitot tube manometer sssembly.
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taken. as above. [or the last two back purges
at which sweably high Ap resdings are odb-
served.

2.2 Differential Pressure Gauge. An In-
clined manometer or equivaient dewice (s
used. Most sampling (raing are equpped
with 8 10-in. (water column) inclined.verts-
cal manometer. having 0.01-in. H.O divisions
on the 0-to l-in inclined acale, and 0.l-in
H.O divisions on the 1l- to 10-in. vertical
scale. This type of manometer (or other
gauge of equivalent senmtivity) (s satisfac-
tory for the measurement of Ap values as
low as 1.3 mm (0.08 in.) H.O. However, 3 dif-
{erential pressure gauge of grester sensitivi-
ty shall be used (gubject to the approval of
the Administrator). if any of the folowing
is found to be true: (1) the arithmetic aver-
age of all Ap resdings at the traversa potnts
{n the stack i3 less than 1.3 mm (0.08 in)
H.O: (2) far traverses of 12 or more pointa,
more than 10 percent of the individual ap
readings are below 1.3 mm (0.05 in.) H.O; ()
{or traverses of {ewer than 12 points. more
than one Ap reading is below 1.3 mm (0.08
in) H.O. Citation 18 (n Section 8§ describes
commercially available insrumentation for
the measurement of lov-range gus veloci-
tiea

As aAn aiternstive to criteria (1) through
(3) above, the following caicujation may be
performed to determine the necessity of
using a more sensitive differential pressure
cauge:

"

2 Vap+K
T" t=]

where:
‘pve (ndividual velocity hesd reading ag o
traverse potnt. mm H.O (n. B,0).
-=Total number of traverse points,
£=0.13 mm H.O when metric units are used
and 0.003 in H,O when English units are

If T is greater than 1.05. the veiocity head
data are unacceptabls and a more sengitive
differential pressure gauge must be used.
Notx If differentia; pressure gauges other
than inciined manometsrs are used (e.g.
magneheiic gauges), thetr ealibration must
be checked after each test series. To check

?est Available Copy

(P e A

the calibration of a differential pressure
gauge. compare ip readings of the gauge
with thoee of a gauge-oll manometer at a
minimum of three polnts. Approximately
representing the range of Ap values in the
stack. If, at each point. the valusn nf \» ae
read by the differentisl pressure gauge and
sAUge-Oll manometer sgree 1o within 3 per-
cent. the differential pressure gauge shall
be consmdered to be in proper calibration.
Otherwse, the test senes ghall either be
voided. or procedures to adjust the mess
ured Ap values and final results shall be
used subject L0 the approval of the Admunis-
trator.

23 Temperature Gauge. A thermocou-
ple. liquia-fiiled buld thermometer, himeta).
Ue f. mercury-in-¢lass thermom-
¢ter. or other gauge. capable of messuring
tempersture 0 within 1.5 percent of the
mimumum absolute stack temperature ghall
be used The temperature gauge shall be at.
tached to the pitor tube such that the
sensor UD does not touch any metal the
gauge zhall be In an interference-free ar-
rangement with resbect to the pitot tube
face openings (see PFlgure 2-1 and aleo
Pigure 2.7 in Section 4). Alternate positions
mAay be used i the piItot tube-temperature
gauge system (s calibrated aceording 10 the
grocedure of Section 4. Provided that a dif.
ference of not more than 1 percent In the
averzge velocity measurement is introduced.
the tempersture gauge need not be sttached
to the pitot tube. this aitsrnative is subject
to the approval of the Administracor.

24 Pressure Prode and Gauge. A piezom-
eter tube and mercury- or water-filled U-
tube manometer capable of measuring stack
pressure to within 2.5 mm (0.1 in) Hg (s
used. The static tap of a standard typs pitot
tube or ane leg of a Type S pitot tube with
the face opemung pisnes positioned parallel
L0 the gas flow may aiso be used as the pre»-
sure probe.

43 Barometer. A mesreury, ansroid or
other barometer capabls of measurtng at-
mospheric pressure (0 within 1.3 mm Hg
(0. in. Hg) may be tsed. In many cases the
barometric

station and
the sampling potnt shall be sppited at & rate
of minus 3.5 mm (0.1 in.) Hg per 30-meter
(100 foot) eisvation incresse cr vice-verma
for elevation decresss.

€EPA STATIONARY SOURCE SAMPLING METHODS
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2.6 Gas Density Determunation Equip-
ment. Method 3} equipment. U needed (see
Section 3.6). to determune the stackh gas ary
molecular weight, and Raference Method 4
or Method 3 equpment [or mouture con-
tent determination; other methods may De
used subject o approval of the Administra-
tor.
27 Calibration PUot Tube. When calidra.
tion of the Type S pitot tube i3 necessary
(see Section 4). a standard pitot tube s used
ss a reference. The stanaard pitot (ube
shall, preferudbly, have a xnown coefficient.

obtained either (1) directly (rom the Nation-
al Bureau of Standards. Route 270, Quuoce
Orchard Road Gaithersburg. Maryiand. or
(2) by calibration agaunst another standard
pitot tube wnth an NBS-traceabdie coeffl-
cient. Alternatively. a standard pitot tubde
demigned sccording to the criteria given in
2.7.1 through 2.7.5 below and illustrozed in
Pigure 2-4 (see also Citations 7. 8, and 1T in
Section 8) may bo used. Pitot tubes designed
according to these specifications wil have
baseline coefficients of about 0.99=0.01.

27.1 Hemispherical (shown in Figure 2-
4), ellipsoidal, aor conical tip.

272 A minimum of six dismetsrs
straight run (based upon D. the external di.
ameter of the tude) between the tip and the
static pressure holes.

7.3 A minimum of eight dismeters
straight run between the stalic pressure
hotes and the centerline of the external
tube, following the 80 degree bend.

2.7.4 Static pressure holes of equal size
(approximstely 0.1 D). equaily spacea in a
piezometer ring contigurstion.

2.7.5 Ninety degree dbend. with curved or
mitered junction.

2.8 Differential Pressure Gauge for Typs
S Pitot Tube Calibration An inciined ma.
aometar or equivalent is used. If the nngle
velocity calibration technique is employed
(see Section 4.1.2.3). the caiibration differ-
ential pressure gauge shail be readsbdle o
the nearest 0.13 mm H,O (0.008 in. H.O).
Por muitiveiocity czlibrstions. the gauge
shall be readablis t0 the nearest 0.13 mm
H.O (0.008 in BH,Q) for Ap values between 1.3
and 25 mm H.Q (0.03 and 1.0 in H.O). and
to the nearest 1.J mm H,0 (0.03 (n. HO) for
42 values above 23 mm H,O (1.0 in. H.O). A
sensitive be

E
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standard pitot tube may be used instead the final traverse point, cleaning out the
of a Type 8, provided that it meets the spec- (mpact and static holes of the standard
{fications of Sections 2.7 and 4.2: note. how- pitot tude by “back-purging” with pressur-
ever, that the static and tmpact pressure {ised air, and then taking another Ap read-
holes of standard pitot tubes are susceptible ing. If the Ap readingz made defore and
to plugging in particulate-lsden gas streams. after the air purge are the same (=3 per-
Therefore, whenever a standard pitot tube ecent), the traverss i3 acceptable. Otherwise,
is used to perform a traverss. sdegquate reject the run. Note thst {f Ap st the final
proof must be furnished that the openings traverse point is unsuitably low, another
of the pitot tudbe have not plugged up ' point may dbe selected. If “back-purging” at
- during the traverse period. this can be done regular intervals is part of the procedure,
then comparative Ap readings shall be

by taking a velocity head (Ap) reading at
AY

€PA STATIONARY SOURCE SAMPLING METHODS
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CURVED OR
MITERED JUNCTION

STATIC
HOLES

(~0.1D)
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Figure 2-4.- Standard pitot tube design specifications.

3. Procedure

3.1 Set up the apparatus as shown in
Plgure 2-1. Captllary tubing or surge tangs
inszalled between the manoreter and pitot

Method 1. Ensure that the proper differen.
tial pressure gauge is bewng used for the
fange of Ap values encountered (see Section
22). [1 it ts necessary to change to a more

point, Conduct a past-test lesk-check (man-
datory), as described (o Section 3.1 above, to
validate the (raverss run.

€PA STATIONMARY SOURCE SAMPLING METHO0S
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PLANT

BEST AVAILABLE COPY

DATE

RUN NO.

STACK DIAMETER OR DIMENSIONS, m(in.)
BAROMETRIC PRESSURE, mm Mg (in. Hg)
CROSS SECTIONAL AREA, m2iftd)

QPERATORS

PITOT TUBE 1.0. NO.

AVG. COEFFICIENT Cg »
LAST DATE CALIBRATED

SCHEMATIC OF STACK

CROSS SECTION

Troverse Veb. i s Stack Temoerature ’
[{ . .
N Ne. mm (in) HY0 1y, 9C (°F) T, 9% (°R) |[mm N|‘(|a.0|.) v as
|
| [
l |
l .
l
|
|
T
!
|
Aversge .

3.6 Determine the stack gas dry moiscular
weoight. Por combustion processes or proe-
3383 that emut exsenttally CO. Q.. CO. and
N, use Method J. Por processss emitiing es-
sentially wur. an analyms nsed not be con-
ducted: use s dry moiecular weight of 29.0.
Por other processes. ocher methods, subject
to thie approval of the ACIDINISIIALOr, MUst
be used.

3.7 Odbtain the moisture content from
Reference Method 4 (or equivalent) OF {from
Method 8.

3.8 Determine the cross-sectional area of
the stack or duct at the sampiing locatton.
Whenever posmble, phynically messure the
stack dimenmuions rather than using biue-
prnta. -

Figure 2.8 Velocity traverss data.

and (b) the base-to-openung plane distances
(dimenxions P. and P,, Plgure 2-2b). If D\ is
between 0.48 and 0.98 cm (Mq and % (o) and

EPA STATIONARY SOURCE SAMPLING METHODS
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pitot tube be brated
to the in Sections 4.1.2
through 4.1.3 bejow, or (2) a Baseline (isoiag-

I D P.. and Py are outsids the spect!’
limits, the pitot tude must be calibrated
outlined in ¢.1.2 through 4.1.5 below,
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TYPE s MTO

T Tust

SAMPLING

PROSE

1210 em Ve ) FOROq* 1.Iem (V2 m)
|

SAMPLING NOZILE

Q}:

A. SOTTOM VIEW: SHOWING MINUSUM PITQT-NOZZLE SEPIRATION.

SAMPLING
NOZZLE

STATIC PRESIYRE
GPENING PLANE

WEPACT PRESSURE

/ OPENING PLANE

FROM INTERFERING WITH GAS FLOW
TTATAMLINES APPROACHING THE
NGZZLE. THE IMPACT PRESSURE
QPENING PLANE OF THE FTOT TUSE
SHALL BE EVEN WITh OR ASOVE THE
NOZZLE ERTAY PLANE.

3w}

t

41.1 Cype S Pitot TuDe Assemoues.
Dunng sampie and veiocity traverses. 'ne
solated Type S pitot tube s not alweys
used. (1 many (nswances. the pitot tude s
used in combination with other sowce-sam-
dling components (thermocouple. sampling
probe. NOZle) as Dart of an “assembly.” The
presence of other sampiling components can
sometiunes affect the haseline value of the
Type S pitot tube coeffictent (Citation § \n
Section 6). therefore an aasigned (or other-
wise KDOWnD) baseline coefficient value may
or may not be valld for s given asssembly.
The Dbasellne and assembly coefficient
values will be identical only when the rela-
tive placement of the components \n *he as-
sembly is such that aerodynamuc interfer-
ence effects are eliminated. Pigures 2-8
throughh 2-8 illustrate (nterference-(ree

‘cornponent arrangementa for Type S pitot

tubes having external tubing diameters be-
tween 0.48 and 0.95 cm (%e and % in.). Type
S pitot tube assemblies that (ail to meet any
or all of the specifications of Plgures 2-6
through 2-8 shall be calibrated according to
the procecdure outlined in Sectlons 4.1.2
through 4.1.5 delow, and prior to calibrs-
tion. the vaiues of the intsrcomponent spac-

B nrcT 73“ ings (pitoc-nazzle, pitot-thermocoupie. pitot-
! probe sheath) shall be meagured and record-
: ed

: BOZZLE ENTAY } Notz Do not use any Type S pitot tube
: PLANE E assembly which is constructed such that the
- —— - . impact pressure opening piane of the pitot
: ] - tube is below the entry plane of the nozxie
: L $108 VIEW: TO PREVENT MTOT TUBE . (see Pigure 2-6b).

41.2 Calthration Setup. If the Type S
bitot tube is to be calibrated, one ieg of the
tube shail be permanently marked A. and
the other. B. Calibration shall be done in &
flow system having the following essential
design featurex )

THERMOCOUPLE - ‘ THERMOCOUPLE
—/rzan.uaum..n =
p a4 J{
TYPLS MTOT TusE TYPE S MTOT TUSE

Figure 2-7. Praper thermocoupie placement (o prevent intesterencs;
Dy betwesn 0.48 and 0.95 cm (3/16 and 3/8 in.).

TYPE S PITOT TUBE

|

SAMPLE PROBE [«e— Y >7.62 cm (3 in.) ———tom

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference;
D¢ between 0.48 and 0.95 cm (3/16 and 3/8 in.).
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4.1.21 The floving a8 stresm must be
confined to & duct of deflnite cross-sectional
area. either circuiar or rectanguiar. For cur-
cular cross-sections. the munumum duct di-
ametsr shaif be 30.3 cm (13 1n.). for rectan-
gular cross-sections. the width (shorter side)
shall be at least 25.4 ¢t (10 ().

4.1.22 The cross-sectional ares of the
calibration duct must be constant over s dis-
tance of 10 or more duct diameters. Por a
rectangular cross-section. use an equivsient
diameter. caiculated from the folownng
equsiion. (o determine the aumber of duct
diameters:

LW
TP
Equation 3-1
where:
D, = Equivalent diameter
L =Length
We Width

To ensure the presence of stable, fully de-
veioped flow patterns at the callbration site.
ar “test section.” the site must be located at

Notx The eight- and two-diametar crite-
ria are not absoiute: other test section loca-
tons may be used (subject to approval of
the Admintstrator). pronidad that the flow

4.1.2.3 The flow systam shall have the &a-
pacity to generats s test-section velocity
arcund 915 m/min (3.000 {t/min). This ve-
locity must be constant with time tO guaran-
tee steady flow during calibration. Note that
Type S pitos tube coefficients obtained by
singie-velocity calibration st 913 m/min
(3.000 ft/mup) will generully bdbe walid to
within =3 percent for the messurement of
velocities above 303 m/min (1.000 ft/min)
and to within =93 to 6 percent for the mess
urement of veiocities between 180 and 303

ing the velocity range from 180 to 1,329 m/
mun (600 to $5.000 ft/mun). and calibration

‘data shall be taken at regular veiocity inter-

vals over this range (see Citations 9 and 14
in Secttan @ {or details).

4.1.24 Two entry ports. one each for the
standard and Type S pitot tubes. shall be
cut in the test section: the standard pitot
entry port ghail be located slightly down-
stream of the Type 8 port. so that the

this procedure is a general one and must ot
be used without {irst referring to the special
connderations presentsd (n Section 4.1.5.

Type S pitot tube. proceed as (cllowx
4.1.1.1 Make sure that the manomseter is

BEST AVAILABLE COPY |

PITOT TUBE IOENTIFICATION NUMBER: DATE.
CALIBRATED 8Y:
“A" SIOE CALIBRATION
doqe 30is)
- emH20 em H20 OEVIATION
AUN NO. (in. H20) fin. H20) Cots) | Cots) - Cold)
1 ' l
2
3 !
Cp (SIDE A)
“8" SIGE CALIBRATION
Adad Y I
. cm H20 em H20 0EVIATION
AUNNG. | lin. H20) (in.H20) | Cp() | Cgis) - CplB)
'
2
3
Ty (SI0E B)
3 -
< |Cqlu-Cola 0R 81 |
AVERAGE OEVIATION = o (AOR B » < ~=— MUST 8E <0.01

3
| €5 (S10€ A)-C (S10€ ® |~o—ruST 8E <0.00

Figure 2.9. Pitot tube calibration data.

€132 L[eve! snd sero the manomseter. PoOint &3 was the standard pitot tube and is
Turn on the fan and allow the fJow to stahi. pointed directly into the Jow. Make sure
lize. Seal the Type 8 entTy port. that the entry port surrounding the tube is
4133 Ensure that the manomster i3 BTODEriy sealed

lovel and geroed. Position the standard pitot 413.6 Read ap and enter its value (o the
tube sz the calibration potnt (determined as table. Remove the Typa 8 pitot tube

daca
from the duct and disconnect {t from the
137 Repest steps 4.133 through

i
Eggg
I
i
|

ube to avold yaw and pitch  4.1.3.6 above unti] three pairs of Ap readings
angies. Make sure that the entry port sur- have been obtained.
rounding the tiube (s property sealed. " 4.1.38 Rspeat steps 4.133 through
4134 Resd a’,sndrecord itavalueina 4.1.2.7 above for the B side of the Type 8
data table similar o the one shown in  Pitot tube.
Pigure 2-9. Remove the standard pitot tube 4.1.3.9 Perform calculations, as described
from the duct and disconnect it from the (n Section ¢.1.4 below.
manomster. Seal the standard entry pare. 4.1.¢ Caicujations.
4.1.3.3 Connect the Type 8 pitot tude to 4.1.4.1 Por each of the six Dairs of ip
the manometer. Open the Type 3 entry readings (Le.. three from side A and three
port. Check the mancmeter level and goro.  from side B) obtained In Section 4.1.3 above
{nsert and align the Type 8 pitot tube so  caiculate the value of the Type 8 pitot tud
that its A side (mpact opening is at the same  coeffficient as follows

EPA STATIONARY SOURCE BAMPLINO METHODS
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vhere:

Jwer=Type S pitot tube coafficient

Coew = Standard pitot tube coefficient: use
0.99 if the coeffictent 8 unknown and
the tube L3 designed according to the cn-
tena of Sections 2.7.1 to 2.7.3 of this
method.

APug® Velocity head measured by the stand-
ard pitot tube. cm H.O (in. H.O) :

AP, = Velocity head measured by the Type 8
pitot tube, cm HO (o HO?

4.1.4.2 Calculate C, (side A). the mean A-
side coefficient. and G, (side B), the mean B-
side coefficient: caiculate the difference be-
tween thess two averzge values

¢.1.4.3 Calcuiate the devistion of each of
the three A-uide valuss of G from C, (side
A). and the deviation of esch B-side value of
Cous (rom C, C» (side B). Use the following
equation:

DeviationmCup=CW(A or B)
Equation 2-3
4.1.4.4¢ Calculate 8. the aversge deviation
from the mean. for both the A and B sides
of the pitot tube. Use the focllowing equa-
tiornc

3 -
E ::C,..-—C.( dor I3
¢ (sidc Aur B)m :

3
IFauation 2—4

172

4.1.4.5 Use the Type S pttot tube only if
the values of 8 (side A) and § (side B) are
leas than or equal to 0.0l and {f the absoiute
vaiue of the difference between C, (A) and
C, (B) iz 0.01 or less.

Special considerations.
.1 Selection of callbration point. :
.1.] When an isolated Type S pitot
tube is calibrated, select s calibration point
st or near the center of the duct. and follow
the procedures outlined in Sections 4¢.1.3
and 4.1.4 above. The Type S pitot coeffi-
cienta 3o obtaned. i.e.. G (side A) and G,
(side B). will be valid. 30 long as either: (1)
the isolated pitot tube (s used; or (2) the
pitot tube is used with other components
(nazzie, thermocouple. sample prode) in an
srrangement that is {ree {rom aerodynamic
interference effects <(see Plgures 2-8
through 3-8).

4.1.53.1.2 Por Type 8 pitot tube-thermo-
couple combinations (without sampie
probe), select a calibration point at or near
the center of the duct. and follow the proce-
dures outitned in Sections «.1.3 and ¢.1.4
sbove. The coelficients so obtained will be
valid so long as the Ditot tube-thermocouple
combination is used by itself or with other
components {n an interference-{res asTange-
ment (Figures 2-4, and 3-8).

4.1.5.1.3 Por amsemblies with sample
probes. the calibration point should be lo-
cated at or near the center of the duct: how-
ever. insertion of a probe  sheath into s
nail duct may cause significant cross-sec-
tional area blockage and yieid incorrect co-
elficzent values (Citation 9 in Section 6).
Therefore. to mnimize the blockage effect.
the calibration pownt may be a few inches

tatats

4.1,
4.1
4.1

" Best Available Copy

off-center If necessary. The actual blockage
effect w1l be negiigiblie when the theoreti-
cal blockage. as determuned by a projected-
ared model of the probe sheath. s 2 percent
or less of the duct croas-sectional ares [or
assembiles without externai sheaths (Figure
2-108), and 3 percent or less {or assemblies
with external shesths (Figure 2-10b).

'4.1.3.2 For thase probe assembdlies n
which pltot tube-nozzle interference 13 a
factor (lLe.. those in which the pitot-nozxle
separation distance fails to meet the specyfl.
cation illustrated In Plgure 2-6a), the value
of Cee» depends upon the amount of free-
3pece between (he tube and nomle. and
therefore {3 & function of norzie size. In
these lnstances, separate calibrations shall
be performed with each of the commonly
used nozzie sizes in place. Note that the
single-velocity cailbration technique (3 ac-
ceptable for thi{s purposs, even though the
larger nozzie sizes (>0.635 cm or % in.) are
not ordinarily used for isokinetic sampling
at veiocities around 913 m/mun (3.000 ft/
min), which s the calibration velocity: note
aiso that [t I3 not necessary to draw an iso-
kinetic sample during calibration (see Cita-
tion 19 in Section §).

4.1.3.3 For a probe assembly constructed
such that its pitot tube is aiways used \n the
same onentation. only one side of the pitot
tube need be calibrated (the sids which wll
face the flow). The pitot tube must sull
meet the alignment specifications of Pigure
2-2 or 2-3, however. and must have an aver-
age deviatfon (8) value of 0.01 or iess (see
Section 4.1.4.4).

EXTERNAL
SHEATH
w :
| =t
(] . :
(1)
i T T
BLOCKAGE | OUCT AREA
(%)

Figure 2-10. Projected-area models for typical pitot tube assemblies.
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Figure 2-10. Projected-ares models {or typi-
__cal pitot tube assembliea.
" 4.1.8 Peld Use and Recalibration.
" 4.1.6.1 Fteld Use.

4.1.0.1.1 When a Type S pitot tube (iso-
lated tube or ascembiy) s used in the fleld
‘the appropnate coelficient value (whether
assigned or obtained by callbration) shall be
used to perform velocity calculations Por
calibrated Type S pitot tubes. the A nde co-
efficient shall be used when the A side of
the tube faces the flow. and the B side coef-
{icient shall be used when the B side {accs
the flow: alternatively. the anthmetic aver-
age of the A and B side coelficient values
may be used. irrespective of which side {aces
the {low.

4.1.6.1.2 When s probe assembly is used
to sample s small duct (12 to 16 (n. in diame-
ter). the probe sheath sometimes blocks a

significant part of the duct cross-section.

causing s reduction in the effective value of
Cow». Consuit Citation 9 (n Section § for de-
tauls. Conventional pitot-sampling probe as-
semblies are not for use in
ducts having ingide diameters amaller than
12 inchies (Citation 16 tn Section 8).

4.1.6.2 Recalibration.

4.1.6.2.1 [solated Pitot Tubes. After each
fieid use. the pitot tube shall be carefully
reexamined in top. side. and end views. If
the pitot {ace openings are stlll aligned
within the specifications illustrated in
Figure 2-2 or 2-3, it can be assumed that the

" baseling coefficient of the pitot tubs has not
changed.

If. however. the tube has been
damanged to the extent that It no longer
meets the specifications of Pigure 2-2 or 2-
3. the damage shall eitller be repaired to re-
store proper alignment of the face openings
or the tube shail be discarded.

4.1.6.2.2 Pitot Tube Assemblies After
each fleid use, check the face opening align-
pitot tudbe, a3 (o Section
1.8.2.1: also. remeasure the intercompon-

~-ent spacings of the assembly. If the inter-

component spacings have aot changed and
the face opening alignment is acceptabdte. it
can be assumed that the coeffictent of the
aszembly has not changed. I the face open-
ing alignment is no longer within the speci-
{ications of Pigures 2-2 or 2-3. either repair
the damage or replace the pitot tubde (cali-
brating the new assembly, if necessary). If
the intercomoponent spacings harve changed.

.2 Sundmuﬁmtmbe(u applicadbie), If
& standardg pitot tube ts used for the veiocity
traverse. the tude ghall be constructed ac-
cording to the criteria of Section 2.7 and
shall be asmgned a baseline coef{icient vaiue
of 0.99. If the standard pitot tube is used as
part of an assemnly, the cude shall be in an
interference-free arrangement (subject to
the approval of the Admisustrator).

4.3 Temperature GCaugus After esch

Uquud-filled bulb thermomseters. thermocou-
ple-potentiometer systems., and other
gauges at & temperature wnthin L0 percent
of the average absolute stack temperature.
For temperatures up to 408° C (781° P). use

tzrmun!y. either a reference thermocoupie
and potentiomster (calibrated by NBS) or
thermometric {ixed pointa. e.g.. ics dath and
bouing water (corrected for barometnce pres-
sure) may be used. For temperatures above
408° C (761° P, use an NBS-calibrated refer-
ence thermocoupie-potentiometer system or
an alternats reference. subject to the ap-

( “oval of the Administrator.

( BEST AVAILABLE COPY

I{. duning calibration. the absciute tem-
peratures measured with the gauge bdeing
calibrated and the reference gauge agree
within 1.5 percent. the tempersture data
taken in the fleid shall be considered vala
Otherwise. the pollutant emussion test shall
either be considered invalid or adjustments
(if appropnate’ of the test reauits shall be
made. subject to the approval of the Admin-
istrator.

4.4 Barometer. Calibrats the barometer
used AgRIOSL & Mercury barometer.

"8, Cailculations

Carry out caiculations, retaining at least
one extra decuymal figure beyond that of the”
scquired data. Round off figures after {inal
calcuiation.

5.1 Nomenciature.

A =Cross-sectional area of stack. m?({t".

Ba=Water vapor in the gus stream (from
Method 5 or Reference Method 4), pro-
portion by volume.

C, = Pitot tube coefficient. dimensioniesa.

K, = Pitot tube constant.

i [{grg-mok- )t mm Hg»]'-'
34.97 el [ {9 THO)Y

{or the metric system and

w i f1b Ib-molu1tin. Hg) s
ma = PRIt H.0!

for the English system.

M, = Molecular wetght of stack gas. dry basis
(see Section 3.8) g/g-mole (1b/1b-mole).

M, = Molecular weight of stack gas. wet
basts, g/g-mole (Ib/1db-mole).

oMy (l -Bu) -18.0 B
Equation 2-$

Py = Barcometnic pressure at mment
site, mm Hg (in. Hg).
P,=Stack static pressure, mm Hg (in. E().

P.-g‘uomumﬂmm Hg (1o

).

aP,rP,

Equation 2-8

P=Standard absolute pressure. 780 mm
Hg (28.92 in. Hg).

Qu = Dry volumetric stack gas flow rate cor-
recred to standard conditions, dsem/hr
(dsct/he). )

4 =Stack temperature, ‘C (‘P.

T.= Absolute stack temperature. 'E, ("R).

. =«2T3+L for wetric

Egquation 2-7
=480 +4 for Dngilah
Equation 2-8
T =Standard abaotute tempersture, 293 ‘K
(828° R)

u,-Annn stack gms veiocity, m/sec (ft/

A.-vmwuaﬂdmm.mﬂﬂtm.
H.0).

3.600 = Conversion factor. sec/hr.

18.0=aMolecuilar waight of water. g/g-mole
(ib/1d-mole).

5.2 Average stack ges velocity.

\
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T.---n

O, = K'C-(V’A—P).-.V’

Equaticn 2-9

3.3 Average stack gas dry volumetnc flow
rate.

ceessmicsana (22 (%)

o Equation 2-10
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METHOD 13

Mstnoo 3=Gas AnaLysts ror Caason Diox-
tpg. Oxvcsw. Excrss Ala anp Day Motec-
OLAR WEICHT

1. Prnciple and Applicadilitly

1.1 Principle. A gas sampie is extracted
from a stack. by one of the following meth-
ods (1) singie-point. gradb sampling: (2)
single-point. (ntegrated sampling. or (3)
multi.pownt. integrated aampling. The fas
sample is analyzsd {or percent carbon diox-
ide (COy). percent oxygen (QO.). and. if geces-
sary. percent carbon monoxids (CO). I &
dry molecular weight determination is to be
made, sither an Orsat or a Fyrite ' analyzer
may be used for the analyms: {or excess air
Or emismion rats correction [actor determu-
nation. an Orsat analyzer must bde used.

1.2 Applicability. This method is applica-
bie for determuning CO, and O, cuncentrs-
tions, excass air. and dry molecular weight
of a sampie {rom a gas stream of a fosal-
fuel combustion process. Th

are not present in concentrations sulficient

Other methods. as well as modifications to
the procedure described herein. are also ap-
plcable for somse or all of the above deter-
minations. &:np_lu of specific methods

signing s value of 30.0 for dry molecular
weight. in lieu of sctual measurementa. for
processes burning natural gas. coal or ol
These methods and modifications may be
used. but are subject to the approval of the
Admumustrator. US. Environmental Protec-

tus and systems herein, other
systems (a.g.. liqud dispiacement)

mAy De used provided such Systems are ¢

pabis of obtaimng & representative samopie

and maintaning 8

and are otherwise of yieiding ac-

BEST AVAILABLE COP}
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2.2.2 Condenser. An sircooled or water-
coolea condenser. or other condenser thatl
will not remove O,, CO.. CO. and N.. may be

used 'O remove excess moisture which

would interfere with the operation of the
pump and flow meter.

22.3 Vaive. A needle valve I3 used to
sdjust sample gas {low rate.

22.4 Pump. A leak-free, diaphragm-type
pump. or equivalent. is used to transport
sample gas to the flexible dag. Install s
small surge tank between the pump and
rate meter to eliminate the puisation ef(fect
of the diaphragm pump on the rotameter.

2.2.5 Rats Meter. The rotameter, or
equivalent rate meter. used should be caps-
ble of measuring flow rate to within =2 per-
cent of the selected flow rate. A flow rate
range of 300 to 1000 i /min iy suggested.

22.8 PFlexible Bag. Any leak-free piastic
(6.g. Tedlar, Mylar. Teflon) or piastic-
coated aluminum (e.g. aluminized Mylas)
bag, or equivalent. having a capacity con.
siatant with the seiected flow rate and time

yd

\ FILTER (GLASS wOOL)

SQUEEZE BULS

i

1977

length of the test run, may be used A ca-
pacily \n the range of 35 (o 90 liters s sug-
gested.

To leak<check the bag, connect it fo a
waler manometer and pressurize the bag o
5 to 10 cm H,Q (2 to ¢ in. HQ). Allow to
stand (or 10 minutes. Any displacement 10
the water manometer indicates a leax An
altarnative leak-check method is to pressus-
ize the bag to 3 ¢o 10 cm H,O (2t0 ¢ in. H,O)
and allow to stand overnight. A deflated bag
indicates a leak.

227 Pressure Gauge. A water-filled U-
tube manometer. or equivalent. of about 28
em (12 in.) 18 used for the flexible bag leak-

228 Vacuum Gauge. A mercury manom-
eter. or equivalent. of at least 760 mm Hg
(30 tn. He) is used for the sampilng traun
leak-check.

23 Analyxis. Por Ormat and Pyrite ana-
lyzer meaintenance and operstion proce-
dures, follow the {nstructions recommended
by the manufacturer, unieas otherwise spec-
{fied heretn.

FLEXISLE TUBING

‘TO ARALYZER

Figure 3-1. Grad sampiing iramn.

AIRLOOLED
CONOEASER

RIGI0 CONTAmMSR

Fgure -1 Inteymeg gas-samoing wan.
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1.3.1 Dry Molecular Weight Determina-
tion. An Orsat analyzer or Pyrite type com-
bustion gas analyzer may De used.

2.J.2 Emission Rate Correcuon Pactor or

" Excess Alr Determunstion An Orsat analys-
er must be used. For low CO, (leas than 4.0
percent) or high O, (grestar that 13.0 per-
cent) concentralions, the measuring burette
of the Orsal must have at least 0.} percent
subdivuaions

3. Dry Molecular Weight Determination

Any of the three sampling and anaiytical
procedures described below may de wsed fOr
determining the dry moiecular weight.

3.1 Single-Point. Grad Sampiing and An-
alytical Procedurs.

3.1.1 The sampling point ln the duct
shall either be at the centroid of the cross
section or at a point 0o closer to the walls
than 1.00 m (3.3 ft). uniess otherwise speci-
fled by the AQZINIETIRLOT.

3.1.2 Set up the equipment as shown o
Flgure J-1, making sure al coanections
ahead of the anmyzer are tight and leak-
free. If and Orsat analyzer is used. It is ree-

tion 5: however. the leakcheck is optional.
3.1.3 Place the probe in the stack. with
the tip of the probe positiocned at the sam-
pling point; purge the sampling line. Draw a
sample into the apalyzer and immediatsly
snﬂmltlormzCO.:ndm t Ow

percent CO, and percent O, from 100 per-
cent. Calculate the dry moiecular weight as
ndicated in Section 6.3.

3.1.4 Repeal the sampling, anslysis, and
calcujation procedures. unti} the dry molec-
ular weights of any three grad samples
differ from theiwr mean dy no more than 0.3
g/¢-mole (0.3 lb/lb-mole). Average these

. three molecular weights. and report the re-
. sults to the nearest 0.1 g/g-mole (lb/Idb-
‘mole).

Hg (10 l1n. Hg). plugging the cutiet at the
quick disconnect, and then turning off the
pump. Thevmummmmmtur

' mination; however, the check is optional

| E}gst Available Copy

(

Detarmune the percentage of the gas that is
N, angd CO by subtracting the sum of the
percent CO, and percent O, [rom 100 per-
cent. Calculate the dry molecular weight as
indicated 1n Section 4.3,

1.2.3 Repesat the analyss and calcuistion
procedures unti the wndividual dry molecu-
lar weights for any three analyses differ
from their mean by no more than 0.3 g/¢-
mole (0.3 1b/Ib-mole). Averange these three
molecular weighta, and report the resuits to
the nearest 0.1 g/g-mole (0.1 b/1b-mole).

33 Mult-Point, Integrated Sampling and
Analytical Procedure.

13.1 Unlems otherwise specifled dy the
Administrator. & minimum of eight traverse
points shall be used for circular stacks
having diameters less than 0.61 m (24 In.), &
minimum of nine shall be used for rectangu-
lar stacks having equivaient diameters less
than 0.61 m (24 in.), and & minmimum of
twelve traverse points shall be used for all
other cases. The traverse points shall be lo-
cated according to Method L. The use of
fewsr points is subject 0 approval of the
Administrator.

3.3.2 Pollow the procedures outlined (n
sections J.2.2 throught 3.2.8. except for the
following: traverse all sampling points and
sample at each point {or an equal length of
time. Record sampling data as shown {n
Flgure 3-3.

4. Emisgsion Rate Correction Factor or
Ezcess Atr Detsrmination

Norz A Fyrite-tyDe cambustion gas ana-
lyzer {s not acceptable for excess air or emis-
sion rate correction factor determination.
unless approved by the Administrator. If
both percent CO, and percent O, are meas-

ured, the analytical results of any of the’

three procedures given below may also be
used for calculating the dry molecular
weight.

Esch of the three procedures below ghall
be used only when specified (n an applicable
sutpart of the standards. The use of these
procedures for other purpases must have
specific prior approval of the Administrator.

4.1 Singie-Point. Grabd Sampling and An-
_ alytical Procedure.

411 The sampling potnt in the duct
shal] either be at the centroid of the cross-
section or At & point no cloeer to the walls
than 1.060 m (3.3 ft). uniess ctherwtse spect-
fled by the Administrator.

4.1.2 SBet up the equipmoent as shown In
Pigure J-1. making sure all connections
ahlead of the analyzer are tight and leak.
free. Leak-check the Orsat analyzer accord-
ing to the procedure descrided in Section .
This leak-ciieck is mandatory.

FIGURE 3-3-=SAMPUNG RATE DATA
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4.1.3 Place the probe (n the stack. with
the tp of the probe positioned at the sam-
pling pownt. purge the sampling ilne. Daw s
wampie nto the analyzer. For emission rate
correction {actor determunation. Lmmediste-
ly analyze the sample. as outiined tn Sec-
tions 4.1.4 and 4.1.3, for percent CO, or der-
cent O.. If excess aur s desired. proceed as
follows: (1) inmediately anslyze the sample.
as in Sections 4.1.4 anag 4.1.3. (or percent
CO. O. and CO: (2) determine the percent-

age of the gas that is N, by subtracting the
sum of the percent CO.. percent O. and Der-
cent CO from 100 percent: and (3) calculsle
percent e€xcess &ir as outlined in Section 6.2

4.1.4 To (osure compiste absorption of
the CO. Ow Or if applicable, CO. make re-
pested pDasses through each absorbing sclu-
tion until two consscutive rescings are the
same. Several passes (three or four) should
be made between readings (If constant

cannot be odtained after three con-
secutive readings, repiacs the sbsortung so-
lution.)

4.1.5 After the analysts i{s completed
leak-check (mandatory) the Orsat analyzer
once again, as described (n Section 3. For
the results of the analysis to be valid the
Orsat analyzer must pass this leak test
before and after the analyzis.

Norx: Since this single-point. gradb sam-

point. grab sampiing and analytical proces-
dure for s pollutant, only ooe analysis is or-
dinartly conducted ore. grest care
must be taken to obtain 3 valld sampie and
analysis Although in most cases oaly CO,
or O, Is required, it is recommendsd that
both CO, and O, be messured, and that Sec-
ticn 4.4 be used to validate the analytical
data.

4.2 Singie-Point, [ntegrated Sampling
and Analytical Procedure.

4.2.1 The smpling point in the duct
shall be located as specified in Section ¢.1.1.
4.2.2 Leak-check (mandatory) the flexi-
ble bag as in Section 2.2.6. Set up the equip-
ment as shown !n Pigure 3-2. Just prior to



L
v
b
I3

T

kA i, e e

BT

T rm e e

4.2, To insure comblete absorption of
the CO. O. or U spoilcadle. CO. make re-
peated Oasses through esch sbsorbung solu-
tion untd two consecutive readings are the
same. Several passes (three of four) should
be make between resdings. (Ilf constant
readings cannot be obtained after three con-
secutive readings. replace the abeorblng so-
lutton.)

¢4.2.6 Repeat the apalyms until the f{oi-
lowtng critena are met.

4.2.6.1 Por percent CO. repeat the ans-
Iytical procedure unti the resuits of any
three analyses differ by no more that (8) 0.3
percent by volume when CO, is grenter than
4.0 percent or (b) 0.2 percent by volume
when CO. i3 less than or equal to 4.0 per-
cent. Average the three acceptable values of
percent CO, and report the results to the
nearest 0.1 percent.

4.2.6.3 For percent O. repeat the analyti-
cal procedure unttl the resuits of any three
analyses differ by no more than (a) 0.3 per-
cent by volume when O. is less than 180
percent or (b) 0.2 percent by voiume when
O, 3 greater than or equal to 15.0 percent
Average the three acceptabie values of per-
cent Q. and report the resuits to the nearest
0.1 percent.

4.2.6.3 PFor percent CO. repest the ans-
lytical procedure until the results of any
three analyses differ by no more than 0.3
percent. Averzge the three acceplable
values of percent CO and report the resuits
to the nearest 0.1 percent.

4.27 After the analyms is completed.
lesk-check (mandatory) the Orsat analyzer
once again. as described in Sectlon 5. For
the resuits of the analysis to de valid, the
Orsat anaiyzer must pass this leak test
before an after the anaiysws

Nortr: Although in most instances oniy
CO, or O, i3 required. it is recommenaued
that both CO, and O, be measured. and thst
Citation § in the Bibliography be used
validate the anaiytical data

4.3 Multi-Point. Integrated Sampling and
Analytical Procedure.

4.]J.1 Both the minynum number of sam-
pling points and the sampiling point location
shall be a3 specified in Section 3.3.1 of thiy
method. The use of {ewer pownts than speci-

. fled ia subject to the spproval of the Admin-

istrator.
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through processes other than combus-
tion. (2) sdd Oy (e.g.. OXygen enrichment)
and N, in proportions different from that of
air, (3) add COy (e.g.. cement or lime kilns),
or (4) have no {ue! factor. P, values obtain-
adle (e.g.. extremely vartabis waste mix-
tures). This method validates the messured
proportions of CO, and Oy for the fuel type.
but the method does nog dstect sampis dilu-

(, ~ BEST AVAILABLE COPY

tor samples collected downsiream of most
\ime or limestone {lue-gas desulfurization
unita as the COy added or removed from the
gas stream B not signuficant 1n reistion W
the totas CO. concentration. The CO. con-
centrations (rom other types of scrubbers
using oty water or basic slurry can be sig-
nuficantly affected and would render the P,
check munimally useful.

4.4.1.1 Caiculate s fuel factor. P, using
the following equation:

20.9 - %0
%CO

P.=

Eq. 3-3
Where: _
9,0, » Percent O, by volume (dry basis).
«,CO, = Percent CO, by volume (dry basis).
20.9 = Percent O, by volume n ambient air.
If CO Is present in quantities measurable by
this method. adjust the Oy and CO» values
before performing the calculanion {or F, a8
{followx

%,COxad]) = HCO-%CO

%0«8d])m %0:~0.5 %CO

Where: %COunPercent CO by volume (dry

baauws).
€4.1.2 Compare the calculated P, factor

with the expected P, vaiues. The followng

table may be used (n establishing acceptadle’

ranges for the expected P, if the {uel being
burned is known. When f{uels are burned n
ecombination. caiculate the combined {uel P,
and P, {actors (as defined in Method 19) ac-
cording to the procedure in Method 19 Sec-
tion 5.2.3. Then calculate the P, {actor as
follows:

0.209 P,
P,=
.
Eq. 34
Fas wpe | £, range

Cans

Arwvecos erd igrem. 1.016-1.130

' L i 1.083-1.270

o

Chostans 1.290.1.413

] i 1210-1.370

anrs 1.€30=-1.838

o 1.4301.500

Sumne 1.408-1. 982
Wood 1.000=1,120
oo Sen 1.003-1.130

verified. An acceptability range of =12 per-
cent i3 appropnate for the P, factor of
mixed {ueis with vartable fuel ratios. The
level of the emtsmon rate reistive to the
compliance levei shouid be considared (o de-
termining if & retest is appropriate. Le. if
the measured emissions are much ower or

' much greater than the compliance lmit

repetition of the test would not sgniflcantty
change the compiiance status of ths source
and would be unnecessarily time-consuming
and costly,
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S. Leak-Check Procedure for Oriat Analyzers

Moving an Orsat analyzer [requently
causes It L0 leak. Therefore. an Oriat ans-
Iyzer should be througnly leak-checked on
site before the flue gas samople 1s introduced
into 1t. The procequre {or leaxchecking an
Orsat analyzer 1s:

S.1.1 Bning the llquid level n esch Di-
pette up o the reference mark on the capu-
lary tubing ana then close the pipette sL0p-
cock. .

5.1.2 Raise the leveling bulb sufficiently
to bring the confinuing liquid meniscus onto
the graduated portion of the burette and
then close the manifoid stopcock.

5.1.3 Record the meniscus position.

$.1.4 Observe the menicus 1n the burette
and the LUquid level in the pipetts {Oor move-
ment over the next 4 minutes.

5.1.5 Por the Orsat analyzer Lo pass the
leak-check. two conditions must be met.

5.1.5.1 The liqud levei In each pipette
must not fall beiow the bottom of the capul-
lary tubing durtng thts 4-minute interval.

5.1.5.2 The meniscus in the buretts must
not change by more than 0.2 ml during this
4-minuts interval

s.1.6 If the apalyzer falls the lesk-check
procedure, all rubber connections and stop-
cocks should be checked until the cause of
the leak s ldenufied. Lesking stopcocks
must be - disassembled. cleaned, and re-
gressed. Leaking rubber connections must
be replaced. After the analyzer is resssem-
bled. the leak-check procedure mus:i be re-
peated.

8. Calculations
6.1 Nomencilature.

M.-Dl;y moiecular weight, g/g-mole (id/1b-

mole).

%,EA = Percent excess air.

%,C0O.= Percent CO, by volume (dry basis).

9,0+« Percent O, by volume (dry baais).

%,CO=Percent CO by voiume (dry basu).

N, « Percent N, by volume (dry tasis).

0.264=Ratio of O, to N, IB alr, v/v,

0.280 = Molecuisr weight of N, or CO. divid-
ed by 100.

o.uoo-oloucuhr wetght of O, divided by

100.
0.440 @ Molecular weight of CO, divided by

.

6.2 Percent Excess Atr. Calculate the per-
cent excess air (L applicabie), by subsutut.

ing the appropriste values of percent O.
CO. and N, (odtained from Section 4.1.3 or
4.2.4) (a0 Equation 3-1.

% EA=
«0,~-03% CO
0.204% N(%0.-05 & CO)

nace gases). Por those cases when apprecia-
are present (cosl. ou. and
nstural gas do 0ot contain appreciable

proval of the AGmINIStrator. are required.
. 63 Dry eculsr Weight. Use Equation
3.2 o calcuiate the dry moleculss weight af
the stack gas N
M, =0.440( HCOV +0.320( K0, ) +
0.28 W, N+ %HCOH
Equation 3-2



Notx: The sbove equation does not consid-
er argon in ar (about 0.9 percent. molecu-
lars weight of 37.7). A negative error of
about 0.4 percent (s Introduced. The tester
may opt to include argon in the analysis
usng procedures subject o approval of the
Administrator.

1. Biditogruphy

1. Altahuller. A. P. Sturage of Gases and
Vapors in Plastic Bags. [nternational Jour-
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2 Conner. Willlam D. and J. S. Nader. Air
Sampling with Plastice Bags. Journal of the
American Industrial Hygiens Association.
25.291-297. 1964, :

3. Burrell Manual for Gas Analysts. Sev-

. enth edition. Burreil Corporation. 2223
Pifth Avenue. Pittsburgh. Pa. 15219. 1931,

4. Mitchall, W. J. and M. R. Midgett. Fleid
Reliantlity of the Orsat Anslyzer. Journal
of Alr Pollution Control Association 26:491-
493. May 1970.

S. Shigenara. R. T.. R. M. Neulicht. and
W. S. Smith. Validating Orsat Analysis Data
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METHOD 4

METROD 4—DETERMINATION OF MOISTURE
Cowtznt (W STack Gastes

1. Pnciple and Appitcabdulity

1.1 Principle. A gaa sample 8 extracted
at 8 constant rate {rom the source. mowsture

\s removed from the sample strears and de-
termuned either voiumetncally or gravimet-
neally. ’

1.2 Applicability. This method ts apptica-
ble for dstermunung the moisture content of
SLACK gas. B

Two procedures are given. The flrst is a
reference method. {or accurste determina-
tions of moisture cofntent (such as are
needed to caiculsts emismion data). The
second s an approximation method, which
provides estimates of percent mousture to
aid (0 setting isokinetic sampting races prior
to 8 pollutant emizmon messurement run.
The aspproxiumation method descnbed
herein is oniy & suggested approach: alter-
astive means [Or AppProximatng the mows-
ture content. e.§.. drying tubes. wet dbulb-ary
bulb techniquea, condensation techrnuques.
stoichiometne calculations. previous expen-
ence, etc.. are also scceptable.

The reference msethod {s often conducted
simuitaneously with a pollutant emusmon
mensurement run: when it is. calcuiation of
percent isokinetic, poilutant emisxion rate.
etc.. for the run shall be based upon the re-
sults of the referemcs method or it3 equiva-
lent: these calculations shall not be based
upon .the results of the approximstion
method. unless the approxumation method
is shown. (0 the satisfaction of the Admunis-
trator, U.S. Environmental Protection
Agency. to be capable of yielding resuits
wittun | percent H.O of the reference
method.

Notr The reference method may yieid
questionable resuits when spplied o satu-
rated gas streams or to strearns that contain
water droplets. Therefore. when these con-
ditions exist or are suspected, a second de-
termunation of the molsture content shall
be mads simuitaneously with the reference
method. as {ollowxs Assumg that the ¢as
stream is saturated Attach s temperature
sensor (capable of messuring to =1 C (2°
P)] to the referencs method probe. Measure
the stack ¢AS tempersture at each traverss
point (see Section 22.1) during ths refer-
ence method traverse. calcuiats the avernge
stack gas tempersture. Next, detarmine the
mowture percentage. either by: (1) using a
psychrometric chart and making approori-
ste corrections Uf stack pressure is different
from that of the chart. or (2) usng sagurs-
tion vapor pressure tables. In cases where

(based on evaluation of the process). aiter-
nate methods, subject to the approval of the
Admaustrator. shall be used.

2. Reference Method

The procedure described in Method $ for
-determuaing maoisture content i3 acceptatle
_ a3 & reference method.

2.1 Apparstus, A schematic of the sam-
pling train used in this reference method is

be muntained and calibrated according to

. the procedure cutlined in Method §.

X BEST AVAILABLE COPY

FRTER
{EITIER N STACK
OA OuT OF STACK)

I

.ES AND REGULATIONS/AUGUSTH

{ «
1577

SATH SYSTEM INCLUDING

CONDENSER-ICE
' SILICA GEL TuM —7

Figure 4-1. MOISIuTe SAERDIING (r8iN-rgiSTeNCE method.

(e.g- & plug of glass wooi inserted into the

end of the prode) or heated out-stack

a8 descrided in Method §). to remove par-
matter.

:

densed wacer, sither gravimetrically or voiu-
metrically, and to messure the motsture
leaving the condanser dY: (1) monitoring the
temperature and pressure it the exit of the
condemser and uxing Dalton’s law of partial

ge! (or squivalent) still e used between the
condenser system and pump. 0 prevent
motsture condensation in the pump and me-
tering devices and to avoid the aeed to make
corrections for moisture (n the metered
volume. .
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2.1.3 Cooling System. An ice bath con.

iner and crusnhed i1ce (Or equivalent) are
--30d t0 aid (0 condensung mouture.

2.1.4 Metering System. This system (n-
cludes a vacuum pgauge. leak-free pump,
thermometers capable 0f measuring temoer-
ature to within 3° C (3.4° P), dry saa meter
capable of messunng volume W withun 2
percent. and reisted equipment as shown (n
Figure 4-1. Other metering syrtems. capable
of mantaining a coastant sampling rate and
determinung samopie gas voiume. may bde
used, subject to the approval of the Admin-
{strator. )

2.1.3 Barometer. Masrcury. aneroid or
other barometer capable of messunng at-
mosphenc pressure to within' 3.5 mm
(0.1 in. Hg) may be used. In many cases. the

absolute barometric pressure) shall de re-
quested and an adjustmant {or elevation dif.
{erences between the weather station and
the sampling point shall be applied at & rate
of minus 2.5 mm Hg (0.1 in. Hg) per 30 m
(100 ft) elevation increase or vice versa far
elevation decreasa.

21.6 Graduated Cylinder and/or Bal-
ance. These iterns are used to measure con-
densed water and momwsture csught {n the
silica gel to within 1 ml or 0.5 g. Graduated
cyiinders shall have subdivisions no greater
than 2 ml Most laboratory balances are ca-
pable of weighing to the nearest 0.8 g or
iess. Thess balances we suitabis for use
here.

Best Available Copy

2.2 Procedure. The {ollowing procedure
{s written for 8 condenser system (such as
the umpinger system descnibed In Section
2.1.2) wncorporating volumetric analysis to
measure the condensed mouwture, and suica
gel and gravimetnc analysis to measure the
mousture leaving the condenser.

2.2.1 Unless otherwise specified by the
Admunistrator. & miunumum of eight traverse
potnts shall be used [for circular stacks
having diametery less than 0.6l m (24 In.). &
minimum of nine points shall be used for
rectanguiar stacks having equivaient diame-
ters less than 0.61 m (24 (n), and a muni-
murm of tweive traverss potnts shall de used
tn oll other cases. The traverss points shall
be located sccording to Method 1. The use
of fewer points is subject to the approval of
the Admintstrator. Select a suitable prode
and probe length such that all traverse
pounts can be sampied. Consider sampling
from opposite sides of the stack (four total
sampling ports) {or large stacks, to permit
use of shorter probe lengths. Mark the
prode with heat resistant tape or by some
other method to denote the proper distance
into the stack or duct for each sampling
point. Place known voiumes of water tn the
{irst two impingers. Weigh and record the

weight of the silica gel to the nearest 0.5 g
and wransfer the siuica gel to the fourth im.
pinger: alternatively, the silica gel may firse
be transferred to the impinger. and the
weight of the silics gei plus umpinger record-
ed.

2.2.2 Select a total sampling time such
that & mununum total gas voiurme of J.40
scm (21 scf) vl be collected. at a rate no
greater than 0.021 m*/min (0.7 ¢fm). *hen
both mousture content and pollutant emus-
sion rate are to be determined. the mouture
determunation shail be simuitaneous wth.
and for the same total length of time as. the
pollutant emission rate run. uniess other-
wise specified un an applicaole subpart of
the ,iandards.

2.2.3 Set up the sampling tran as shown
in Figure ¢+~1. Turn on the prooe heater and
(if apolicable) the fllter heating system to
temperatures of about 120° C (248° P). to
prevent water condensation ahead of the
condenser; allow time for the temperatures
to stabilize. Place crushed ice 15 the ice tath
container. It is recommended. but not re-
Quired. that a leak check be done. as follows:
Disconnect the probe from the first imping-
er or (! applicable) lrom the (liter hoider.
Plug the inlet to the {irst impinger (or {Uiter
holder) and pull a 380 mm (13 in) Hg
vacuum: a [ower vacuum may be used. pro-
vided that it is not exceeded durtng the test.
A lesxage rate (n excess of 4 percent of the
aversge iampling rats or 0.00057 m‘/rmun
(0.02 cfm), whichever is less. \s unaccept.
able. Following the leak check. reconnect
the prode to the sampling tran.

2.24 During the sampling run. maintain
8 ampling rate within 10 percent of con-
stant rate, or as specified by the Adminis-
trator. For each run, record the data re-

FIGURE 4-2——Fi8LD MOISTURE DETERMINATION REFERENCE METHOO

SOWmATIC OF STack Caams Sachon

Gas Semoie wrDOrTANS & O g8
freore afiwersal Termpersnsrem of
T oora s 9 Wne | SICh WwOwERSe | acToss anice "':m ave intend g cor et
Pt ey o e %3 emongar
. o <A o gn) 1O ™ mn = ;my )R | OmucOR <ch
L7 P ~y vy
g8 R vy
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Figure 4-4. Moisture-sampling train - approximation method.
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weight of water, 18.0 o
mole (18.0 Id/Ib-mote). /s

P.=Absolute pressure (for this msthod.
same as barometric pressure! at the dry
gaa meter.

Pue=Standard sbsoiute preszure. 760 mm
Hg (29.92 in. Hg).

R=Ides! gas constant. 0.06238 (mm Hg)
(m’)/(g-mole! (*‘K) for metric units and
21.83 (in. Hg) (ft%)/I1b-mole) (‘R) for Eng-
lish units,

T. = Absolute temperature at meter. ‘K ("R).

T..-Sunaurd absoiute temperature. 293° K
(528° R).

V.= Final volume of Impinger contents. mi.

V.« [nitial volume of impinger contents. mi

Vo=Dry gas volume measured dy dry gas
meter. dem (dsf).

Vewn«Dry gas volume messured by dry gas
meter, corrected (0 standard conditions,
descm (dsef),

Vrun=Vaolume of water vapor condensed.
m‘d to standard conditions scm
(sct).

h-mb ty of water, 0.9082 g/m) (0.002201
ib/ml). . .

Y = Dry gas meter calidraction factor.

where v of

(Ve K18
gty

- KlVr=¥)

Equation 3

K. «0.001333 m‘/ml for metric gnits
«0.04707 ft*/m) for Engiish units.
333 Ges volums. :

. . f I T
a Val = T"‘
\ (o © .("'.u) ( -
L 1Y ! ;.,f'
° Fquation 4=

EPA STATIONARY SOURCE SAMPLING METHODS
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where:
K,«0.3858 ‘K/mm Hg for metric units
=17.64 "R/in. Hg for English units
3.3.4 Approximate moisture content.

V..
B..- vl+ -ulll+B-‘
‘4 .
-7—5'7‘*'(0.025)
Equation -7
4. Calidration

4.1 Por the reference method. calidrate
equipment as specified in the following sec-
tions of Method S: Section 3.3 (metering
system); Section 5.3 (tempersture gauges);
and Section S.7 (barometer). The recom-
mended leak chieck of the metering system
(Sectton 3.6 of Method 3) also applies to the
reference method Por the agproximation
method, use the procedures cutlined in Sec-
tion 8.1.1 of Method 8 to calibrate the me-
tering system. and the procedure of Method
§. Section 3.7 to caltbraze the barometer.

8. Biditogrephy ’

1. Alr Pollution Engineering Manual
(Second Editton). Danteison, J. A. (ed.). U.S.
Protection

search Triangts Park. N.C. Publication No.
AI;-CQ. 1973

Soures Testing Manual Air Pollutton Con-
trol Districe. Los Angelea. Calif. Novembder,

1. Methods for Determinstion of Velocity,
Volums Dust and Mist Content of Gases.
Western Precipitation Division of Joy Man-
ufacturing Co.. Los Angsies. Callf, Bulletn
WP-80. 1068, .



Quired on the exampie data sheet shown in
Flgure 4-2. Be sure o0 record the dry gas
meter resding at the beminning and end of
esch sampling time wuncrement and when-
ever sampiing 15 halted Taks other appro-
priate readings al each sampie point. at
least once dunng each time wncrement.

.3.23 To bemin sampling. position the
probe tip at the (irst traverse pownt. Imme-
diately start the pump and adjust the flow
10 the desired rare. Traverss the croas sec-
tion. sampliing at esch traverse point for an
equal length of time. Add more ice and. If
necessary, salt (0 maintain & temperacure of
less 20° C (63° P at the silica gel outiat.

- 3.2.6 After collecting the sample. discon.
nect the probe from the (liter holder (or
{rom the f{irst impinger) and conduct a leak
check (mandatory) as described in Section

2.3. Record the leak rate. If the leakage
rate exceeds the allowable rate. the tester
shall either reject the test resuits or shail
correct the sample volums as in Section 6.3
of Method 3. Next. measure ths volums of
the moisture condensed to the nearest ml
Determine the increase in weight of the
silica gel (or slica gel plus \mpinger) to the
nearest 0.3 g. Record this information (see
example data sheet. Pigure 4-3) and calcu-
iate the moisture percentage. as described in
2.3 below.

2.27 A quality control check of the
volume mecering system st the (leid site is
suggested before collecting the sample fol-
lowing the procedure in Method $. Section
4.4

2.3 Calculations Carry out the following
caiculations. retaining at least one extra
decimal figure beyond that of the acquired
data. Round off (igures after {ina] calcula-
tion.

FrQuURE G-O—MALY‘“CN. DaTa—~REFERENCE

METHOD
! worge | Sk
| vonma m | -'-?-o
P :
trneg !
Oifiurerce |
‘23.1 Nomencisture.

constant. 0.06238 (mm Hg)
(m2/(g-moie) (‘X) (or metric units and
2188 (tn. Hg) (Rt/(I>xole) ("R) for
Engiish unita.

r--%mum tampersture .6t oeter, ‘K
. CR)

Ta~Standard abmoiute tampersiure. 293°
- K (828°R).

4V <o lncremental dry gas volums messured
DY dry gus meter st each Taverss point.
dem (deDd.

V eun= Dty ga3 volume messured by the dry
§AS meter. corrected (0 standard coadi-
tions, decmn (dect).

VewnaVolums of water vapor condensed
e.uun;aeuu t0 standard conditions, scm
(aeq),

" Best Availdble Copy

V awwee: = Volume 0of water vapor collected in
silica gel corrected toc standard condl-
tions, scm (scf).

V,= Pinal volume of condenser water. ml.

V.=lnutial volume, i any, of condenser
water. ml.

W, «Plnal weight of silica gel or silica gel
plus impinger. &.

W.alnitial weight of silica gel or silica gel
plus impinger. §.

Y «Dry gas meter calibration {actor.

p «m»Density of water. 0.9982 g/m! (0.002201

1b/mi).
23.2 Volume of water vapor condensed.

(V= V.)peR T
Py

Verwn®

- K(Vr=V)

Equatton 4=1

where:

K.=0.001333 m¥/ml {or metric umits
=0.04707 {t¥/ml {or English units

23.3 Volume of water vapor coliected in
silica gel

(W= Wi)RT oy
Vimpens) =
Pkt
a Kiw,-w)
Equation 42
where:

K ,=0.001333 m?/¢g for metric units
«=0.04718 {t¥/g {or English units
2.3.4 Sampie gas volume.

(Pa)Tae)
Vouns Vot
(Pug Ta)
VaPa
- ‘, Y ———
Te

Equation 43

where:

K .«0.3838 ‘K/mm Hg for mstric units
=17.64 ‘R/In. By for English unts

Norr 'If the post-test lead rate (Section
2.2.8) exceeds the allowsbie rate. correct the
valug of V. in Equation 4-1, as described {n

Section 6.3 of Method 8.
23.3 Motsture Content.
P ‘-'“v--l

er wn+ Vo wm+ Voo ey

Eguation 4-4 )
Nore In satursted or motsture dropiet.

laden gas streama two caiculations of the

motsture content of the stack gas shall de
made, one using & value based upon the

saturated conditions (see Section 1.2). and
N
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another Based upon the resuits of the :m-
pinger anaiysis. The lower of these two
values of 8w shill be considered correct.
2.3.6 Venficatlon of constant sampling
rate. For each time increment. determine
the 3 V.. Calculate the average. I{ the vaiue

{or any tume increment differs from the av-
erage Dy more than l0 percent, reject the
resuits and repesat the run.

). Approntmation Method

The approximstion method described
below is presented only as & sugsested
method (see Section 1.2).

3.1 Apoaratus.

3.1.1 Probe. Stainiess stee! glass tudbing.
sufflcently heated to prevent water conden-
sation and equipped with a {liter (either un-
stack or heated out-stack) to remove partic-
ulate matter. A plug of glass wool. inserted
into the end of the probe, is & sausfactory
{iiter.

3.1.2 Impingers. Two midget impingers.
each with J0 mi capacity. or equivalent.

3.1.3 Ice Bath. Container and ice. to aid
in condensing motsture in impingers.

3.1.4 Drying Tube. Tube packed with

. new or regenerated 6- to l6-mesh indicaung-

type silica gel (or equivalent desiccant). 0
dry the sampis gas and to protect the meter
and pump.

Valve. Needle valve, to regulsts the

through the train.

3.1.7 Volume Meter. Dry gas meter, suffl-
clently accurate (0 measure the sample
volume within 2%, and calibrated over the
range of {low rates and conditions actualy
encocuntered during sampling.
~3.1.8 Rate Meter. Rotameter, 10 measure
the flow renge {rom 0 to 3 lpm (0 to 0.11

3.1.11 Vecuum Csugs. At least 780 mm
Hg (30 tn. Hg) gaugs. to be used for the sam-



(' BEST AVAILABLE COPY (

LCCATION CTOAMENTS

TEST

DATE _

CPERATOR

BAROMETRIC PRESSURE

GAS VOLUME THROUGH :
METER. (Vm), RATE METER SETTING METER TEMPERATURE.
CLOCK TIME m3 (h3) m3/min. (#t3/min.) °c(°n
Figure 4-5. Field moisture determination - spproximation method.
322 Connect the probe. insert it into the Va=Dry s volume messured by &y e  , _ V.. g

stack. and sample at & constant rate of 2 meter, dem (def). T et Vatortr -
lpm (0.071 cfm). Continue sampling untll Vews=Dry g2s volume measured by dry gas v,
the dry meter registers about 30 liters meter. corrected to standard conditions, - et 4= (0.025}
(L1 ft® or until vigihle liquid droplets are dscm (dscf). Veet Vaiom
carried over from the first impinger to the Vawn=Volums of water vapor condensed. Equation 4-.

ture are not collected. The
followtng estimate the
maoisture content, for the purpose of deter-
mining rate ssttinga.
331

8oe = Approxtmate volume,

£h8 mster.

Pug=Standsrd abeoiute pressure, 760 mm
nc(ﬂ.ﬁih.!l).

Ra=ldeal constant. 0.08238 (mm n.)
(n'll(.-!l*) ("K) for metric units and
21.88 ¢in. Hg) (Nt/>-maoile) ("R) tor Eng-
lish units.

Te = Abwotute tempersture at meter, ‘K (‘R).

Tes »Standard sbsolute temperature, 393° X
(328° R).

Vr=Plnal volume of impinger contents, mi.

V. = Initial volums of (mMpinger contents, m\L

corrected to standard conditions, scm
(sef).
pe=Density of water, 0.9882 g/ml (0.003201
ib/ml).
Y =Dty gas metsr calitration factor.
3.3.2 Volumse of water vapor collected.
where:

(V7= Vi)BeATue
Pughte

- K(Vy= Vi)

Egquation 4-8
K., «0.001333 m*/ml for metric units
=0.04707 ft*/ml for Engiieh units.
333 QGas volume.

trmamr(f2) (52

"K’ al a

Ta

F.quation 4=

where:
Ky»0.3888 "K/mun Hg for metric anits
=17.64 'R/in. Hg for English units
33.4 Approximate molsture content.
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4. Caltdration

4.1 Por the reference method. calibrate
equipment as specified in the following sec-
tions of Method 8. Section 8.3 (metering
system); Section 5.5 (temperature gauges):
and Section 3.7 (barometer). The recom-
mended leak check of the metering system
(Section 8.6 of Method 5) also spplies to the
reference method. For the approximstion
method, use the procedures outlined in Sec-
tion 5.1.1 of h(emodet.oaubnumeme-

tering system, and the procedure of Method
8, Section 5.7 to calibrate the barometer.
8. Bidliography

1. Alr Pollution Engineering Manual
(Second Edition). Danieison. J. A. (ed.). U.S.
Environmental Protsction Agency, Office of
Alr Quality Planning and Standards Re-
ssarch Triangie Park, N.C. Publication No.

AP-40. 1973, .
2 Howard. et al. Alr Pollution

1963.

3. Msthods far Detsrmination of Velocity.
Volume Dust and Mist Content of Gases.
Western Precipitation Division of Joy Man-
ufacturing Co.. Los Angeles, Callf. Bulletin
WP-30. 1968,
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METHOD $

METHOD S—DEITIRMINATION OF PARTICULATE
EMissIONs FROM STATIONARY SOUARCES

1. Prnciple and Applicadility

1.1 Principle. Particulste matter is with-
drawn isokinetically from the source and
coliected on 3 glass {iber filter maintained
at a temperature in the range of 120=14* C
(248=2%" F) or such other temperature as
specified by an applicable subpart of the
standards or approved by Admintstrator,

U.S. Environmental Protection Agency. for
a particular application. The particulste
mass. which includes any matertal that con-
denses at or sbove the flltration tempers-
ture, is determined gravimetricaily after re-
moval of uncombined water.

1.2 Applicability. This method is applics-
ble for the dctermination of particulate
emiszions {rom stationary sources.

2. Apparatus

2.1 Sampling Train. A schematic of the
sampling train used in this method is shown
in Figure 5-1. Complete construcuon details
are given (n APTD-0881 (Citation 2 in Bibly-
ography): commercial modeis of this train
are also available. For changes from APTD-
0581 and for allowable modifications of the
train shown in Pigure 5-1, see the {ollowing
subsections.

The operating and maintenance proce-
dures for the sampling truin are dezcribed in
APTD-0576 (Citation 3 in Bibliography).
Since correct usage is imporiant in obtain-
ing valid results, all users should read
APTD-0378 and sdopt the operating and
maintenance procedures outlined in It
unless otherwise gpecified herein The sam.
pling train consists of the following compo-
nents:

RULES YAND REGULATIOF

2.1.1 Probe Nozzie. Stainiess steel (316
or glass with sharp. tapered leading edge.
The angle of taper sbail de }0° anda the
taper shall be on the outside 10 preserve a
constant nternal diameter. The probe
nozzle shall be of the button-hook or eibow
design. uniess otherwise specified by the Ad-
munistrator. If made of stainiess steel, the
nozrzle shall be coastructed {rom seamless
tut:ng; other matesnais of construction may
be used. subject to the approval of the Ad-
ministrator. '

A range of nozzle sizes suitable for isokin-
etic sampling should be available, e.g.. 0.32
to 1.27 cm (% to % in.)—or larger if higher
volume sampling trains are used—inuide di-
ameter (ID) nozzles in tncrements of 0.16 cm
(%6 in). Each nozzle shall be calibrated ac-
cording to the procedures outlined in Sec-
tion §.

2.1.2 Probe Liner. Borcsilicate or quartz

glaxs tubwing with a heating system capsble:

of mantaining a gas temperature at the exit
end during sampiing of 120=14" C (24¢8=28"
P). or such other temperature as specified
by an applicable subpart of the standards or
approved by the Administrator for a Dar-
ticuiar application. (The tester may opt to
operate the eguipment at a temperature
lower than that specified.) Since the actual

temperature at the outiet of the probe is’

not usually monitored during sampling.
probes constructed according to APTD-0381
and utilizing the calibration curves of
" APTD-0576 (or callbrated according to the
procedure outlined in APTD-0576) wll be
conndered acceptable.

WGUST 18, 1977

Either borosilicate or quartc glass prooe
Iiners may be used f{or stack temperatures
up to about 480° C (500" F) quarnz .ner
shail be used for temperatures petween <€
and 900" C (900 and 1.650° F). Both types o:
Iiners may be used at higher temperatures
than specified for short periods of ‘une. suo-
ject to the approvai of the Admunistrator.
The softenung tempersture for borosilicate
ls 820° C (1.508° P), and for quartz it 18 1.300°
C (2732 P).

Whenever practicel. every effort shoutd
be made to use borusilicate or QuArt2 giass
probe liners. Alternatively. metal liners
(e.g.. 316 stainiess steel, [ncoioy 823.' or
other corrosion resutant metals) mage of
seamless tubing may be used. subject to the
approval of the Adminustrator.

2.1.3 Pitot Tube. Type S. as described in
Section 2.1 of Method 2, or other device ap-
proved by the Administrator. The pitot tude
shall be attached to the probe «as shown un
Figure 5-1) to allow constant monutoning of
the stack gas veiocity. The impact (high
pressure). opening plane of the pitot ‘ube
shail be even with cr above the nozzie entry
piane (see Method 2. Figure 2-6b) aurmng
sampling. The Type S pitot tube assemboly
shall have a known coefficient. determined
a8 outlined in Section ¢ of Method 2

tMention of trade names or specific prod-
uct does not constitute endorsement by the
Environmenteal Protection Agency.

_JFMPERATURE SENSOR IMPINGER TRAIN OPTIONAL, MAY B REPLACED
BY AN EQUIVALENT CONDENSER
PROBE
THERMOMETER
=] . upenaung WEATEDAREA THERMO THERMOMETER
SENSDR CHECK
PITOT TUSE : FILTER HOLDER CHECK
PROBE STACK
waLl
\
; VACUUM
LINE
REVERSE-TYPE
PITOT TUSE
-
A 3
PITOT MANGMETER ICE BATH

THERMOMETERS

ORIFICE

/

AIR-TIGHT
PUNP

Pigure §-1. Particulate sampling train.

DAY GAS METER

8Y-PASS VALVE

VACUUM
GAUGE

MAIN VALVE
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Pressure Gauge. [n-
squivaient device
of Method

2.1.4 Differentia
clined manometer or
(two). a8 described in Section 2.2

2. One manometer shall be used or velocity -

head (J0) readings. and the other, {or onfice
differentia pressure resdings.

2.1.5 PFiter Holder. Borosilicate gisss
with a glass [rit {liter support and a silicone
rubber gasket. Other materials of construc-
tion (e.g., stainless steel, Teflon. Viton) may
be used. subject 10 approval of the Admins-
tracar. The holder demgn shall provide a
positive seal against leakage {rom the out-
side or around the fliter. The holder shall
be attached immediately at the outlet of the
prove (or cyclone. it used).

2.1.8 Pllter Heaung System. Any heatung
system capable of maintaining a tempers-
ture around the f(iiter holder dunng sam-
pling of 120=14° C (248=23* P). or such
other tempersature a3 specified by an sppl-
cable subpart of the standards or approved
by the Admunistrztor for a particular appl-
cation. Alternatively, the tester may opt to
operate the equipment at a lempersture
lower than that specified. A temperature
gauge capable of messuring tempersiure to
enthin 3° C (5.4° P) shall be instailed 3o that
the tempersture around the fiiter hoider
can be reguiated and monitored during sam-
pling. Heating systems other than the cne
shown in APTD-0581 may be used

2.1.7 Condenser. The ([ollowing system

Lo series with leak-[ree ground giaszs fittings
or any similar leak-free non-contaminating
fittings. The first, third, and fourth im-
pingers shall de of the Greenburg-Smith
design, modified by replacing the tip wth
1.3 cm (% in) [D glass tudbe extending to
about 1.3 cm (W in.) from the bottom of the

. flask. The second impinger shall de of the

Greenburg-Smith dengn with the standard
tip. Modifications (e.g.. using flexible con-
fiections between the impingers, using mate-
riais other than giass. or umng flexible
vecuum lines to connect the {liter holder Lo
the condenser) may be used, subject to the
approval of the Admintstrator. The first and
second impingers shall contain known quan-
titles of water (Section 4.1.3), the thtrd shall
%e empty. and the fourth shall contain &
known weight of silica gel. or equivalent
desiccant. A thermomseter. capable of mes-
unng temperture to within 1° C (2*° P) shall
be placed at ths outlet of the fourth imping-
er {or monitoring purposes.

Alternatively, any system that coois the
SAMDie gAS stream and allows measuremsnt
of the water condensed and mofsture lesv-
ing the condenser. esch to within I miorlg
may be used. subject to ths agproval of the
Adrministrator. means are (0

the motsture leaving the conderser by: (1)
monitoring the temperature And pressure at
the exit of the condenser and using Daiton’s
law of partial pressures or (2) passing the
sample has stream through a tared silics gud
(or equivalent desiccant) trap with exit
suses kept beiow 20° C (68° P) and determin-
ing the weight gain.

If means other than silics gel are usad to
determins the amount of moisture leaving
the condenser. it is recommendasd that silica
gel (or egutvalent) still be ussd between the
condenssr system and pump (o prevent
moisture condensation in the pump and me-
tening devices and to avoid tha need to make
corrections for moisture In the metered
votumse.

" used. without

( BESTAVAILABLE COPY

Norr: If a determunation of the particu-
iate matter coilected n the unpwngers s de-
sired 3 addition to mouture content. the
imptnger system described above shal]l be
modlification. I[ndividual
States or control agencies requuring this in-
formation shall be contacted as to the
sample recovery and analyss of the imping-
er contents.

2.1.8 Metertng System. Vacuum gauge.
leak-{ree pump. thermometers capabie of
measunng temperature to within 3* C (8.4°
P). dry gas meter capable of measuring
volume to within 2 percent, and related
equipment. as shown in Plgure 5-1. Other
metering systems capable of maintaining
sampling rates within 10 percent of isokine-
tic and of determining sample volumes to
within 2 percent may be used. subject to the
approval of the Administrator. When the
metering system ls used in conjunction with
a pitot tube. the system shall enable checks
of lsokinetic rates.

Sampling trains utilizing metering sys-
tems designed for higher fOow rates than
that decribed in APTD-0581 or APDT-0578
may be used provided that the specifica
tions of this method are met,

2.1.9 Baromster. Mercury aneroid, or
other barometer capabie of measuring at-
mospheric pressure to within 2.3 mm Hg
(0.1 in. Hg). o many cases the barometric
reading may be obtained {rom a neardby na-
tional weather service staulon, in which case
the station value (which is the absolute bar-
ometric pressure) shall be requested and an
adjustment for eievation -differences bde-
tween the westher station and sampling
poiwnt shall be appiied at a rate of minus 2.3
mm Hg (0.1 in. Hg) per JO0 m (100 ft) elova-
tion increase or vice verss for elevation de-
creasas.

2.1.10 Gas Density Determination Equip-

ment. Temperature sensor and pressure
gauge. A3 descrided {n Sections 2.3 and 2.4 of
Method 2. and ¢xs analyzer. if necessary, as
descnbed in Method 3. The tempersture
sensor shall. prefershly, be permanently at-

with respect to the Type S pitat tube open-
ings (see Method 2. Pigure 2-7). As a secand
mdaMumoxmmmu

approval of the Admintszrator.)
22 Sample Recovery. The following
ftems are needed. .

2.2.3 Glaas Sample Storage Containers.
Chemically resistant. borosilicate glass bot-
tles, {or acetone washes, 500 mu or 1000 ml.
Screw cap liners snall either be rupber-
backed Teflon or shall be constructed so as
to be leak-free and resmstant to chemical
attack by scetone. ( Narrow mouth glass dot-
tles have been found to be less prone 0
leakage.) Alternatively. polyethylene bottles
may be used,

2.2.4 Petrt Dishes. Por (liter samples.
glass or polyethylene. unless otherwise spec:
ifled by the Administrator.

2.2.5 Graduated Cylinder and/or Bal-
ance. To measure condensed water to within
1 m) or 1 g Graduated cylinders shall have
subdivisions no greater than 2 ml. Most lab-
oratory balances are capable of weighing 0
the nearest 0.3 g or less. Any of these bal-
ances s suitable or use here and in Section
2.3.4.

2.2.6 Plastic Storage Contauners. Air-
tight containers to store silica gel.

2.2.7 Punnei and Rubber Policeman. To
aid in transfer of silica gel Lo contziner: not

223 Punnel Gilass or poiyethylene, to

tn scoordance standard

D2998-T1 (Respproved 1978) (incor-

porated by referenco-—eza § 60.17). Test daca
quality

€PA STATIONARY SOURCE SAMPLING METHODS
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3.2 Sample Recovery. Acetone-reagent
grade, <0.001 percent residue. in glasa bot-
tles—is required. Acelons (rom metal con-
tainers generally has a high reudue blank
and should not be used Sometimen suppll-
ers tranafer acetone to giass bottles (rom
metal containery thua, acetone bilanks shall
be run prior to flald use and only acetone
with low biank values (<0.001 percent) ahall
be used In nO case shall 3 blank value of
grester than 0.001 pesrcent of the weight of
acetone used be subtracted from the sample

. wetght.

3.3 Analysis Two resgents are required
for the analysix

3.3.1 Acetons. Same 38 3.2

3.3.2 Desiccant. Anhydrous calcium sul-
fate. indicating type. Alternatively, other
types of desiccants may be used, subject to
the approval of the Administrator.

4. Procedure
4.1 Sanipiing The complexity of this

411 Pretest Preparation. It {s suggested
‘hat sampling equipment be maintained
1ccording to the procedures described in
APTD-0578.

Weigh several 200 to 300 g portions of
silica gel (n air-tight containers to the near-
est 0.5 g Record the total weight of the
silica gel plus container, on each cantainer.
As an alternative, tho silica gel need not be
preweighed. but may De weighed directly in
the (mpinger or sampling hoider just prior
to train assembly.

Check fllters visually against light for tr-
regulanties and flaws or pinhole leaka
Label {{iters of the proper diameter on the
back side near the edge using aumsering
machine [nk. As an siternative. label the

Desiccate the fliters at 20=5.6" C (88x=10°
P) and ambient pressure for &t least 2¢
hours and weigh at intervais of at least @

change from previous weighing: record re-
suits to the newrest 0.1 mg Durtng each
weighing the fliter munt not be exposed to

Best Available Gopy

gas dry molecular veight. as described :n
Method 2. Section 1.6: if integrated Method
3 sampling s used for molecular weignt de-
termination, the integrated bag sampie
shall be taken sumultaneously sith, and for
the same total length of tume as the partc-
ulate sample run.

Select a nozzle size based on the range of
velocity heads. such that it is not necessary
to change the nozzle size !n order to maun-
tain isokunetic sampling rates. During the
run. do not change the nozle size. Ensure
that the proper differental pressure gauge
is chosen for the range of velocity heads en-
countered (see Section 2.2 of Method 2).

Select s suitable probe liner and probe
length such that all traverse points can be
sampled. Por large stacks. consider sampling
from opposite sides of the stack to reduce
the length of probes.

Select a toral sampling time greater than
or equal to the minimum total sampling
time specified in the test procedures for the
specific industry such that (1) the sampling
time per point is not less than 2 min (or
some greater time interval as specified by
the Admunistrator), and (2) the sample
volume taken (corrected to standard condi-
tions) will exceed the required minimum
total gus sampie volume. The latter is besed
onx an approxunate sverage sampling rate.

t is recommended
minutes sampled at each potnt be an integer
or an integer plus one-half minute, in order
to svoid timekeeping errors. The sampliing

ensure that (t is not entrained sand carried
out from the impinger durtng sampling.
Place the cantainer in a ciean place for later
use sample recovery. Alternatively,
the weight of the silica gel plus impinger
may be determined to the nearest 0.5 g and
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that the number of .

Set up the train as in Figure 5-;. using “if
necessary) a very iignht coat 31 suicone
grease on all ground giass ,0unts. gressing
only the outer portion (see APTD-)376) t
avoid possibulity of contamination oy the st
icone grease. Subject to the approval of the
Admunistrator, a glass cyclone may de used
between the probe and [ilter Roider wnen
the total particulate catch i3 expected 0

© exceed 100 mg or when water droplets are

present in the stack gas.

Place crushed ice around the :mpungers.

4.1.4 Leak-Check Procedures.

4.1.4.1 Pretest Leak-Check. A pretest
leakcheck i3 recommended. bSut not re-
quired. If the tester opts to conduct the pre-
test leak<check. the (olowing procedure
shall be used.

After the sampling train has been azsem-
bled. turn on and set the [liter and probe
heating aystems at the desired operating
temperatures. Allow time (or the tempera-
tures to stabilize. If a Viton A O-ring or
other leak-free connection is used in assem-
bling the probe nozzle to the probde iiner.
leak-check the train at the sampling site by
plugging the nozzie and pulling a 380 mm
Hg (18 in, Hg) vacuum.

NOTE A lower vacuum may be used. pro-
vided that it is not exceeded during the test
If an asbestca string is used. do not con-
nect the proba to the traun durning tho leak-
check. Instead. leak-check the tran by {irst

ly above). Then connect the prode to the
train and leak-check at about 23 mm Hg (1
in. Hg) vacuum: alternstively. the probe
may be leak-checked with the rest of the
sampling train. in one sted. at 380 mm Hg

tially open the coarss adjust vaive and
siowly close the bypass vaive undll the de-
sired vacuum (3 reachod. Do oot reverss di-



C

if. however. a higher [eaxage rate 13 ob-
tained. the tester 3nall either record the
leakage rate and plan W correct the sample
olume as shown 1 Section 6.3 of this
ethod. or shall voud the sampling run.

Immediately after compodent changes.
leak-checks are opticnal: Lf such leak-checks
are done, the procedure outlined o Section
4.1.4.1 sbove shall be used.

4.1.43 Poat-test Lesk-Check A leak-
check I3 mandatory st the conclusion of
each sampiing run. The leskcheck shall be
done in accordance with the procedures out-

Nned In Section 4.1.4.1. excer: that {t shall

be conducted at & yacuurn equal to or greae-
er than the maximum value reached during
the sampling run. If the leskage rate s
found to ba no grestar than 0.00037 m*/min
(0.02 cfm) or 4 porcent of tho average sam-
pling rate (whichever is lass). the results are
acceptable. and no cofrection need be ap-

. blied to the total volumse of dry ¢as metered.

/"\\

If. however. a higher leskage rate is ob-
tained. the tester shall either record the

thall void the sampling run.
' 4.1.5 Particuiate Tran Ovenation
During the sampiing run. maintain an iso-
kinetic sampiing rate (within 10 percent of
true (sokinetic unless otherwise specified by
the Admunistrator) and & temperature
around the filter of 120=14" C (248=2%" P,
or such other temperature as speciufied by
an appolicadble subpart of the standards or
approved by the Admunistrator.

For each run, record the data required on

( BEST AVA_ELABL& COF.

Take ather readinNgs cequired vy Flgure 5-2
at .east once al each sample point dunng
each tLime tncrement ang agditionai read-
ings when significant changes (20 percent
vanation in velocity head readings) necess:.
tats aqditional adjustments un (low rate.
Level and zero the manometer. Because the
manometer level and zero may drift due to
vibrations and temperature changes, make
penodic checks durning the traverse.:

Clean the portholes prior to the test run
to minimize the chance of sampling deposit-
ed material. To begin sampling, remove the
sozzle cap, verily that the {liter and probe
hesating systems are up Lo temperature. and
that the pitot tube and prode are properiy
pomitioned. Position the nozzle a: the first
traverse point with the tip pointing directly
lnto the gas stream. Immediately start the
pump and adjust the flow to tsokinetic con-
ditions. Nomographs are avalable, which
aid o the rapid adjustment of the isokinetic
sampiing rate without excessive computs-
tiona. Thess nomographs are designed for
use when the Type S pitot tube coeffictent
is 0.88=0.02, and the stack gas equivaient
density (dry molecular weight) {8 equal to
29=4¢. APTD-0876 details the procedure for
using the nomographs. If G, and M are out-
side the above stalted runges do not use the
nomographs uniesa APPropriate steps (sse
Citation 7 in Bibliography) are taken to
compensats for the deviations.

When the stack is under significant nega-
tive pressure (height of ilmpinger stem).,.
takte care to close the coarss adjusm valve
before inserting the probe into the stack o
prevent waler {rom becking into the fllter
holder. If necemmary., the pump may be
turned on with the coarse sdjust valve

When the probe s n position. block off
the openings around the probe and porthcie
to prevent unrepresentative dilution of the
gas stream.

Traverse the stack cross-section. s re-
quired by Method 1 or as specified Ly the
Adminustrator, being careful not o bump
the probe nozzie w1nto the stack walls when
sampling near the walls or when removing
or inserting the probe through the port
holes: this minimizes the chance of extract.
ing deposited material.

During the test run. make periodic adjust.
ments to keep the temperature around the
fiiter holder at the proper level. add more
fce and, If necessary, salt 10 maintain a tem-
perature of less than 20° C (68° P) at the
condenser/ailica gel outiet. Also, periodical-
ly check the level and aro of the manome-
ter.

If the pressure drop across the fliter be-

piaced in the midst of & sample run. It is
recommended thx: snother complete filter
assembly be used rather than attempting o
change the f{{iter itself. Before a new filter
sasembly is installed. conduct s leak-check
(see Section 4.1.4.2). The total particulate
welght ahall include the summation of all
fiiter assemhly catches

A single train shall be used for the entire
sample run., except (n cases where gsimulta-
neous sampling i3 required (n two or more
separats ducts or at two or more different
locations within the sams duct, of, in cazes
where oQuipment fallure nececnitates a
change of trains. In all other xituations. the
us? of two or more trains will be subjest o

rend!nuutnabeunnma.ndend leu:n closed. the approval af the Administrator.
sampling time increment, when changes in
flow rates are made, before and after each
leak-check., and when sampiing is halted
FIGURE 5~2—PARTICULATE AELD DATA
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Note that when Lwo Or more trang are
used, separate analyses of the front.-half
and ({f applicable) unpinger catches {rom
each train shall be performed. unless idents-
cal norzie azes were used on all trang. in
which case. the {ront-half catches from the
individual trains may be combined (as may
the impinger catches) and one analyms of
front-half catch and one analyuis of imping-
gmmvhrﬂm Consuit with

e Administrator {or detalls concerning the
calculation of remilta when two or more
trains are used.

At the end of the sample run. turn off the
coarse adjust valve, remove the probe and
fozzle from the stack. turn off the pump.
record the {inal dry gas meter resding, and
conduct » post-lest leak-check. as outlined
in Section 4.1.4.3. Also, leak-check the pitot
lines as deacribed in Method 2. Section 3.1;
the lines must pass this leak-check, in order
to validate the veiocity head data.

4.1.6 Culcuiation of Percent lsokinetic.
Calcuiate percent isokinetic (see Calcula-
tions, Section 6) o0 determine whether the
run was valid or another test run should be
made, If there was difficulty in maintaining
sokinetic rates due Lo source conditiona
consuitl with the Adminmtraior {or possibie
variance an the isokinetic rates.

4.2 Sample Recovery. Proper cleanup

begins as soon as the probde is re-
moved {rom the stack at the end of the sam-
Allow the probe Lo cool.
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CADR, OF SETUID GADS Ay be used (o ciose
these openings.
Transfer the prode snd fllter<mpinger as-

Best Available Copy

sristle brush and/or a sharp-edged biade.
Seali the container.

Container No. 2. Taking care to see that
dust on the outside of the probe or other ex-
tenor surfaces does not get into the sample,
quantitatively recover particulate matter or
any condensats f{rom the probe nozzle.
probe fitting. prove liner. and {ront half of
the fliter holder by washing these compo-
nents with acetone and placing the wash nn
s glass contaner. Distilled water may bde
used instead Of acetone when approved by
the Admimstrator and shall be used when
specified by the Admumstrator: in these
casea, save a water blank and follow the Ad-
ministrator's directions on anaiysis. Perform
the acetone rinses as follows:

Carefully remove the probe nozzle and
clean the inside surface by nnsing with ace~
tone from a wash bottle and brushing with
a Nylon bnistle brush. Brush until the ace~
tone nnse snOWs no viuble particles, after
which make 8 {inal rinse of che inside sur-
{ace mith scetone.

Brush and rinse the inside parts of the
Swagelok {itting with acetone in s similar
way unti no visidble particies remain,

Rinse the probe liner with acetons by tilt-
{ng and rotating the probe while squirting
acetone into its upper end so that all inside
surfaces will be wetted with acetone. Let the
acetons drein {ram the lower end into the
sampie container. A funnel (glazs or poly-
ethyiene) may be used to aid on transfer.
ring liquid wazhes 1o the container. Pollow
the acetone rinse with g probs brush Hoid
the prube (n an inciined position. squirt ace~
tone into the upDer end as the probe brush
is being pushed with a twisting action
through the probe: hoid a sampie container
underneath the lower end of the probe, and
catch any acstons and particulats matter
which {3 brushed from the probe. Run the
brualh through the probe three times or
more untll no visible particulate matter is

EPA GTATIONARY SOURCE GAMPLING METHODS
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Container Vo. j. Nate :he color of the a-
dicating sillca gel to determine if it has been
completely spent and make a notation of :ts
condition. Transfer the siica gei {rom the
fourth impinger to its onginal containe
and seal. A funnel may maxe it easier to
pour the snlics gel snthout.spullng. A rubber
policeman may be used as an aud un remov-
ing the silica gel from the unpwnger. it is not

© necessary to remove the imall amount of

dust particies that may adhere to the um-
pinger wall and are aifficult to remove.
Since the gain in weight is to be used for
motisture calculations. do not use any water
or other llquids to transfer the silica gel If
s balance is availsble in the fieid. folow the
procedure for container No. 3 tn Section ¢.J.

Impinger Water. Trest the impingers as
followx. Make a notation of any color or
film (n the Uquid catch. Measure the UqQud
which (3 (n the first three impingers to
within =1 ml by using a graduated cylinder
or by weighing {t to within =0.3 ¢ by using o
balance (If one is available). Record the
volume or weight of liquid present. This in-
formation is required to calcuiate the mots-
ture content of the effluent gus.

Discard the lquid after messuring and re-
cording the volume or weight. uniess analy-
sis of the impinger catch i3 required (see
Note. Seztion L1.7).

1f » different typs of condenser (s used.
megsure the amount of moisture candensed
either volumotrically or gravimetrically.

Whenever posaible. containers should ba
shipped (n such a way that they remaln un-
right st all times.

4.3 Analyuis. Record the data required on
a sheet such as the one shovn in Plgure 5-3.
Handle each sample container as follows:

PIoURs 3-3—ANaLYTICAL DATaA

Plant.
Date
Run No.
Fliter No.
Amount liquid lost durtng transport ———
Acetone biank volume, mi
Acetone wash voiums, mi
Acetons blank concentration, mg/mg (eQua-

tion 5-4)
Acetons wash Blank, mg (eQUALION $-of Jemm

- Wasre of Careoeme cotacas, Mg
i ot wmyt | Tow wagn | wepm g

| Poe———

Tom

[y ] —
gt of putn w—__________

Vaneae of kot wutw coflecws
i ad e om
vonena, #y ——m o
~y e
bttt
Toms veseme cotecsad. [ ~
“Convant aagtt of WElif © YOASS Oy VIR 1M wexyy
anEy Oy ARy Of wEEN (1 /.
[ X
— @ YOASRS welne, (
(t oy 88



Container Na. I. Leave the contents in the
shipping container or trunsfer the fliter and

" any loose particulata {rom the sample con-

tainer to a tared giass weighing diah. Dexic-
cate {or 24 hours in a demcoator containing
anhydrous calcium sulfate Weigh to a con-
stant weight and report the resuits to the
nearest 0.1 mg. For purposss of this Section.
4.3. the term “constant weight™ means a dif-
ference ¢f no more than 0.3 mg or | percent
of total weight less tare weight. whichever {a
greatar, between (WO consecutive weighings,
with no lems than 6 bours af desiccation
time between weighings,

Altarnatively, the sampie may be oven
dried at 108° C (230" P) for 2 0 J hours,

, cooled in the dasiocator, and weighed to a

P) for 2 to 3 houra, weigh the sample, and
use this weight as & final weight.

Container Na. 2 Nots the level of liquid in
the container and confrm oo the analysis
sheet whether or not leakage occwred
during transport. If a noticeable amount of
leakage has occurred. either void the sampie
or use methoda, subject to the approval of
the Administrator. 10 correct the [inal re-
suita. Messure the liquid in this container
either volumsetrically to =1 mi or gravimet.
rically to =0.5 ¢. Transfer the contents to s

Desiceate for 3¢ hours and weigh 0 & con-
stant weight, Report the resuits to the near-
est 0.1l mg.

Container Na. 1 Weigh the spent silica

nl(orsma_ulpluaimainur)mmw- :

est 0.8 g using a balance. This step may be

“dcetons Blank” Containgr. Measure aco-
tane in this container either volumentrical-
iy or gravimetncally. Transfer the acetone
to & tared 250-ml beaker and evaporats to
dryness at ambicnt temperature and pres-
sure. Desiceats for 24 hours and weigh to &
constant weight. Report the resuits to the

low flash point.
44 Quality Procsdocw. The fol-
lowtng quality procsdures sre suge

Zq %0

BEST AVAILABLE COPY

Where:

aHeAverage pressure differential across
the ortfice meter, tn. H,0.

Tae=Absolute average dry gas meter temper-
sture. ‘R.

P.. = Barometric pressure. in. Hg.

O« Total sampling time. min.

Y = Dry sas meter calibration factor, dimen-
sioniess.

Vo.=Volume of gas sampie as messured by
dry gas meter, dcf.

0.0319=(0.0567 In. Hg/"R) x (0.7 c¢fm)®

Before beginning the fleld test (s set of
three runs usually constitutes a field test),
operste the metering system (le.. pump.
volume meter, and orifice) at the 4Hq pres.
sure differential for 10 minutes. Record the
volums collected, the dry gas meter temper-
ature, and the barometric pressure. Calcu-
late a dry gas metar calibration check value,
Y. as {ollowx:

10 | 0.0319 T
Ya— | —
Ve | Pu

10+ 10 minutes of run time.

Compare the Y, valus with the dry gas
meter calibration factor Y to determine
that )

|
:
z
;
;

pormal leak-check
lsskages within the pump. for these cases
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the following leak-check procedure 1s sug
gested: make 8 10-minute calibration run a
0.0037 m */mtn (0.02 cfm); at the end of th
run, take the difference of the measurec
wet lest meter and dry gas metler volumes
divide the difference by 10, to get the les)
rate. The leak rate should not exceet
0.00037 m */min (0.02 cfm).

After each field use. the calibration of the
meterning system shall be checked by per
forming three calibration runs at s sungie
intermediste orifice setting (based on tht
previous fieid test). With the vacuum set a:
the maximum value reached during the tes:
series. To adjust the vacuum. insert a vaive
between the wet Lest meter and the iniet o:
the metering system. Calculate the averagt
value of the calibration factor. If the cal:
bration has changed by more than 5 per
cent. recalibrate the meter over the ful
range of orifice settings. as outlned ir
APTD-0576.

Alternative procedures. 6.§.. using the ori
fice meter coefficients. maybe used. sudject
to the approval ¢f the Administrator.

NoTtx If the dry gas meter coefficient
values obtained before and after a test
series differ by more than $ percent. the
test series shall either be votded. or calculs.
tions {or test series shall be performed unng
whichever meter coefficient value (le.
before or after) gives the lower valus of
total sample volume.

831 Calibration Prior to Uss. Bafore its
tnitial use in the fieid the mstering system
shall be calibrated as {ollows: Connact the
metering system (nist to the outlet of & wet
test meter tha! is accurats 1o within 1 percant
Refer to Figure 5.5 Tha wet test mster should
have a capacity of 30 liters/rev (1 t*/rwv). A
spiromster of 400 liters (14 t*) or more
capacity, or squivalent. may be used for this
calibration. although a wet test meter ts

Spirometers or wet test meters of other sizes
msay be csed. provided that the specifisd
accurecias of the procedure ere maintaiced.
Run tho metering system pwmnp for about 15
minutes with the orifice manomstar
indicating a median reading s expected in
field use to allow the pump to war: up and
to permit the intsrior surface of the wet test
mster to be tharoughly wetted. Then. at esch
of & minimum af three orifice manometer
sattings, pass an exact quantity of gas
through ths wet test metsr and note the gas
mwwum.::;m

" gote the barometric

presscre.
temperatures of the wet test meter. the iniat
of the dry gus meter. and the outiet of the dry
gas mater. Select the highest and lowest
orifics settings to brackst the expected fleid
operating range of the ortfice. Use & minimum
volurme of 0.13 m® (3 cf) at all orifice settings.
Recard all the dats cn o form similar to
Figure 3.4 end caiculath Y. the dry gas ostar
calibration factor, and AH®, the orifice
ealibretton [actor. et each orifice estting as
shown on Figure 8. Allowsble toisrances for
Individual Y end AH®, values are given in
Fligure 5.8. Use the sversge of the Y valuss in
the caicuisttons in Section &



ing procedure is suggested (see Pigure 3-4)
Clase the man vaive on the meter box.
Insert a one-hole rubber slopper with
rubber tubing atached int the ortfice ex-
haust pipe. Disconnect and vent the low side
of the ortfice manometer. Close off the low
side orifice tap. Pressurizs the system to 13
to 18 cm (S to 7 in) water column by blow-
ing into the rubber tubing. Pinch off the
tubing and observe the manometer (or one
minute. A loss of pressure on the manome-
ter indicates a leak in the meter box; leaks,
i present, must be corrected.

5.7 Barometer. Calibrate against a mer-
cury barometer.
8. Calculations .

Carry out calculations. retaining at least
ons extra decimal figure beyond that of the
scquired data. Round off figures after the
final caiculation. Other [orms of the equa-
tions may be used as long as they give equiv-
alent resulta.

aussen  STOPPER

TURING

,lgg;; Availab:laei.ggpy

6.1 Nomenclature

A, = Cross-sectional area of nozzie. m? (ft".

Ba=Water vepor 1n the gas stream. propor-
tion by volume.

G eAcstane blank residue concentration,
me/e

c=Concentration of particulate matter in
stack gas. dry basu. corrected to stand.
ard conditions. g/dacm (g/dsc().

I=Percent of isoxinetic sampling.

Le=Maximum acceptable leakage rate for
either a pretest leak check or for a leak
check following a component change;
equal to 0.0057 m/min (0.02 ¢fm) or ¢
percent of the average sampling rate,
whichever is lesa.

Li=Individual leakage rate observed durning
the leak check conducted prior to the
“{* component change (iml, 2, 3..n),
@/mun (efm).

le=Leakage rate obssrved during the post-
test leak check, m?/min (cfm).

me=Total amount of particulate matter col-
locted, g

M, =Moiecuisr wetght of water, 18.0 g/¢-

mole (18.01b/\b-mole).

m, = Mass of residus of acteons after evapo-
ration. ma.

Pup=Barometnic pressure at the sampling
sits. mm Hg (in. Hg).

ORIFICE QY-PASS VALVE

0
SLOWINTO TUSING CLost

UNTIL MARCMETER
READS § 7O 7 (RCHES

WATER COLUMN omrcs
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P.-}Albloluu Stack gas pressure. mm Hg ':n.
€.
P,=Standard absoiute pressure. 7860 mm
Hg (29.92 in. Hg).
R=ldeal gas constant. 0.06236 mm Hg-m'/
‘K-g-mole (21.85 in. Hg-{t*/°R-I1b-mole;.
Te=Absolute averuge dry gas meter temper:
ature (see Flgure 5-2), 'K (‘R).
T, =Absolute averuge stack gas temperature
_(see Pigure 3-2), °K (“R).
T.=Standard absolute temperature. 293° K
(528" R).
Ve« Volume of acetone blank, mi
Vew = Volume of acetone used tn wash. mi.
Ve« Total volumse of llquid collected in im-
::fnn and sailica gel (see Plgure 5-1),

Ve=Volume of gas sampie as measured by
dry gas meter, dem (dscf),

Vown=Volume of gas sample messured by
the dry gas maeter, corrected to standard
conditions. dscm (dsef).

Vewn=Volume of water vapor in the gas
sample. corrected (0 standard conai-
tions, scm (scf),

n=Stack gas velocity, calculated by Method
2. Equation 2-9. umng data obtaned
from Method 3, m/sec (ft/sec).

W, = Weight of remdue in acetone wash, mg.

Y= Dry gas meter calibration {actor.

Al =Average pressure differential across
the orifice meter (sse Pigure 3-2), mm
HO (in. HO).

pe=Denaity of acetons. mg/mi (see labet on
bottie),

MAIN VALVE
CLOSED

AR-TIGNT
ruMP



(

so=Density of vater. ). 9982 g.m| 0.002201
ibsmi).

7= Total sampiing time, mun.

¢, =Sampling tume uiterval. rom the begin-
rung of a run untd the first component
change. min.

4 = Sampling time interval. between two guc-
Cessive component changes. beginning
with the unterval between the first and
second changes, min.

8, =Sampling time interval. from the [inal
(n*) component change until the end of
the sampling run. mun.

13.6 » Specific gravity of mercury.

- 60 =Sec/mun.
100 =Conversion to percent.

6.2 Average dry gas meter tempersture
and average arifice pressure drop. See data
sheet (Figure 3-2).

6.3 Dry Gas Volume. Correct the sample
voiume measured by the dry gas meter to
standard conditions (20° C, 760 mm Hg or
68° P. 29.92 in. Hg) by using Equation 5-1i.

£Y:4
Vg = Vo ¥ __.7'"‘) Putizs
- {ats) - T. Pm

K V.Y Pu, +(JHI13.6)

Equstion $=1

where;
K.=0.3838 ‘"K/mm Hg for metric units
=17.64 ‘R/!n. Hg for English units

Norx Equstion 3-1 can be used as written
uniess the leakage rats observed durtng any
of the mandatory leak chocks (Le.. the post.
test leak check or leak checxs conducted
prior to component changes) exceeds Lo, If
Le Or , exceeds L,. Equation 3-i must be
modifled as followx

() Case L. No component changes made
during sampling run. In this cass, replace
Ve n Equation 3-1 with the expression:

Vo=t Lor—=is)0)

(b) Case II. Ons ar more component
changes made during the sampiing run. {n
this cass, replace V. (0 Equation S-1 by the
expremton:

[P’--( Ll" Lc).l

-Z(L'-L‘)“-(L’ loc)‘u]
and substitute only twmhmm
(L or L;) which exceed Le.

6.4 Voluma of water vapor.

Equation
Vﬂun-ru (i‘: (%)-Klvu

BEST AVAILABLE COP\

vnere:

K,=9.001333 m’'mi for metnc units
=0.04707 (t'/mi (or English unuts,

6.5 Moisture Content.

Vo v

Bm=

Va et T Yo gy

Equation 5-3

. Notrk In saturated or water droplet-laden
gas streams. (WO calculations of the mois
ture content of the stack gas shall be made.
ons from the impinger analysis (Equation $-
3)., and a second from the aasumption of
satursted conditions. The lower of the two
values of 8, shall be considered correct. The
procedure for determining the moisture con-
tent based upon assumptlion of saturated
conditions is given in the Note of Section 1.2
of Method 4. For the purposes of this
method. the average stack gas temperature
{from Plgure 5-1 may be used to make this
determunation, provided that the accuracy
of the in-stack temperature sensor is =1° C
(2° P

6.8 Acetone Blank Concentration.
Equanon 54

m
Q-—
Vopu

6.7 Acetane Wash Blank.

We & G Vewie Equation 3-8

6.3 Total Particuiate Weight. Determine
the total particuiate catch from the sum of
the weights obtained from containers | end
2 less the acstone oiank (see Pigurs $-3).

NOTE Refer to Section 4¢.1.5 to aasist In
calcuiation of results invoiving two or more
fliter assemblies or two or more sampiing
trans.

6.9 Particulate Concentration.

C=(0.00l g/my) (Ma/ Ve ue) Equation
6.10 Conversion Pactors:
From | To | uttesy oy
- | me  dozmm
wnl one 1541
one. wn , 1208x 10"
M Py T
6.11 Isokinetic Varition.

6.11.1 Caicuiation Prom Raw Data.

o -
100 LUK, Viewr ( P/ Too X Pogy + 84/13.68))
606w P. do

Equation $-7
where
£.»0.00348¢ mm Hg-m‘/mi-"K for
Metrio untts,
=0.002689-in. Hg-t/mi-~"R for Eng-
Ush unita,
6.11.2 Calculation Prom [ntermediate
Valuss.

[ Lol aian Pug 1o
Tooved 4.2, 000 1-H.,.
- Tl"— toed}
=K By A -
EqQuation -3
where:

K.=4.320 (or metric units
=0.08450 for English units.

6.12 Acceptable Results. If 90 percent < [
< 110 percent. the results are scceptable. If
the particulate resuits are low in companson
10 the standard. and | is over 110 percen: or
less than 90 percent. the Admimustrator may
accept the results. Citauon 4 in the
bibliography section can be used to make
acceptabulity judgments. If | is judeged to pe
unacceptable. reject the particulate results
and repeat the test.
1. Altermative Procedures

7.1 Dry Gas Meter as s Calibration
Standard. A dry gas meter may De used a3 a
calibration stancard for volume measure-
ments in place of the wet test meter speci-
fled in Section §.3. provided that it is cali-
brated lnutially and recalibrated penocically
as follows:

1.1.1 Standard Dry Gos Meter Calldbra-
tion.

7.1.1.1 The dry gzs meter to de caiidrated
and used as 2 secondsry reference meter
shouid be of high quality and have an ap-
propriateiy sized capacity. e.g.. 3 liters/rev
(0.1 ft3/rev). A spirometer (400 liters or
more capacity), or equivalent, may be used
for this calibration. although a wet test
meter i3 usually more practical The wet
test meter should have & capacity of 3
liters/rev (1 ft3/rev) and capadle o
measuring volume to within =10 percvent:
wet test meters sficuid be checked against a

tained,

7.1.1.2 Set up the components as shown
in Pigure 5.7. A spirometer, or equivalent.
may be used {n place of the wet test meter
(n the system. Run the pump for at least $
mugutes at & flow rats of adbout 10 liters/run
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. Best Availabié Copy

THERMOMETERS

CONTROL

vaLvies O
-t

| uTyet
mlllunlru@ MANOMETER

U u-Tust ~

SANOMITER

rums ORY GAS METER WET TEST METER

Figure 8.7 . Equipmant arrangement ‘or dry-gas metsr calibrstion.

7.1.1.3 Collect the data as shown in the range of flow rates should be between 10
exampile data sheet (see Figure 5-8). and 34 liters/min (0.33 and 1.2 ¢fm) or over
triplicate runs at each of the flow rates the expected operating range.
at 0o less than five different {low rates. The

B

OATE:
ORY GASMETER IOENTIRICATION:
SARCMETRIC PRESSURE (y): ' ta. My
TEMPENATURES
smromeTen | oav gas ORY GAS METEA oRY GAS
Arenoxmate | (weTmeTER) | MITER | sPmOmETER HEITER FLow METER AVERAGE
fLownaty | gasvorome | vorome | w1 meven) | oner | surier | avenase | eaessone | rees | mave METER METeR
{a) vy v ‘] W o) o) Go Y (e} | t |coursrcrmy | coerescremy
om R S o ‘r ‘r % | w0 [mn | om (V) V)
(Y]
" -
"
1%
-
| % Geem p
a o 1788 '-L'-—u—— "’ .—- . — —
0 meeam '~ (Y] '.om)

Figurs 5.8. Exsmple dsts shaet for colibwstion of 8 stancdard ciry gas meter for method 8 sompting expripment (English units).
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1.1.1.4 Calculate flow rate. Q. for each
run using the wet tast meter gas volume. Vo
and the run time, #. Calcuiste the ary &as
roeter coefficient, Y,. for each run These
calcuiations are as {ollows

P, V.
Q=& —— —
totlus ¢
Ve [§ 3 - p-
Ya=
V. P, 2 )
[§
- Lo + L) -t 13.6
Where:

K.=0.3838 for international system of units
(SI): 17.64 for Engiish unita,

V.= Wet test meter volume. liters (£t 9.

Ve »DTY gas metar voluma, liters (ft 9.

ta=Averige dry gas meter temperature. ‘'C
P

P
P = Barometric pressure, mm Hg (in. Hg).
Ap=sDry tus meter iniet differential pres-

7.1.1.3 Compasre the thres Y, values at
each of the flow rates and determins the

maimum and mnimum values The differ- -

between ths maximum and mimmum

ey
-
-

g;
o=
£
{
:
g
§
§

A11H
i
: il
i
z

i

i
i
iii
i

-

ment s valid provided the standard dry gas
meter 1S xept 11 a laboratory and. Uf trans.
ported. cared {or as any other laboratory in-
strument. Abuse to the standard meter may
cause a change in the calibration and wil
require more {requent recalibrations.

71.1.2.2 As an alternative to {ull recalibra.
tion, 3 two-pownt calibration check may be
made. Follow the same procedure and

‘equipment arrangement as {or a {ull recali.

bration. but run the meter at only two (low
rates (suggested rates are 14 and 28 liters/
rmun (0.5 and 1.0 cfm)]. Calculate the meter
coef{icients {or these two pownts. and com-

. pare the values with the meter calibration

curve. I the two coefficients are wathin
=1.5 percent of the calibration curve values

at the same {low rales. the meter need not -

be recalibrated unti] the next date {or a re-
calibraction check.
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METHOD 5 OR 17 FIELD DATA SHEET

PROJECT_LJesd inehonse
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LOCATION

PROCESS_ 14w
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CONTROL EQUIPMENT Esp
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METER BOX

GAS METER
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P BAR "HG" LOCAL BAROMETRIC PRESSURE
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- t
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UPSTREAM DISTURBANCE_2>J { NUMBER : INCHES ! NUMBER!INCHES !
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Pu,,»\ | LA/.«»j %72
PLANT WWesftagho-st pate Joae Y 1957 RUN & .
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METHOD 5 LAB ANALYSIS
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ETS, INC.
Pitot tube assembly level? o yes _ no
Pitot tube openings damaged? yes (explain below) — no

n

a]. = 2{ ° ((]00). a2 = / ( e ((]00). B] / © ° (< 50)0
82 = Z 4 ((5 o) |
23 = 4/0 &= 00

Z=Asin ¥= O0.67 cm(in.); €0.32 cm (<1/8 in.),
W=Asin®=_OO cm(in.); <0.08 cm («1/32 in.)

p .58 cm (in. ) Py S¥ ‘ cm (in.)

A

D, = . 3(% cm (in.)

t —_—

Comménts: ?z:(_ é’é‘ M“é a// /dJed'lc Cr:z.ﬁ/r.i ooy
C, £ .84 = be asrumed |

&

Calibration required? __ /\/6




LI Ty g e

T Arie ot i 3 ome -y

Ells, ITNC. S

THERMOCOUPLE CALIBRATION DATA SHEET

Date: /2~ 87 _ Thermocouple No.: _AwTECH_ 2
£9 < ) 3. O
Ambient Temperature: °F Barometric pressure: _ JZ2-20 “Hg
Calibrator: 3. Sy Reference: Mercury-in-glass: «
Other:
' Reference Thermocouple
Reference thermometer potentiometer b
point Source* temperature, temperature, Difference,
No.® (specify) °F °F 3
o
32 Zce  Z2a7H 32 32 - Do
/oo o1 o/ joo 9% Zo
300 FvO 300 o. O
40 400 4 o0 O. 9
* Average
% difference 0.6

a Every 106°F for each reference point when using furnace up to 500°F.

* Source: 1) Ice bath
2) Furnace

A}

D percent difference S 1.5%
Ref. temp. °F - thermocouple temp. °F

1
Ref. temp. °F x 100

| f1s11n



ETS, INC. -

NOZZLE CALIBRATION

Date _&/4/57 Calfbrated by _Ti. Eckeasoda
id Ngz?e fon | D
entification Dysin. .Do,in. D,,1n. AD, in.
number. 1 20 3 ' "
(%{l') - 2585 w259 A5 Y o0/ ,251/
..'
‘whe're:

nozzle diameter measured of a different diameter, in.

T Tolerance.= measure within 0.001 4n.

AD = maximum difference fn any two measurements, in.
Tolerance = 0.004 in. ‘ :

| Davg = average of Dy, D, and 03.'. |

Yheaw
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ETS, INC.

DRY GAS METER AND ORIFICE
POST TEST CALIBRATICN

Date "T/’C,/37 Box No. 73

Barometric pressure, Pb‘?.'ifin. Hg Dry gas meter.No. —ZL Q777

AN -M__in. Hy0 Vac.. s /0 ” é@
Temperature

Orifice |Gas volume|Gas volume

manometer| wet test | dry gas |vet test Ory gas meter

setting, meter meter Meter [Inlet|Outlet|Average | Time
AH' vw' vdo tw. td’- tdO' td- e-
in. H20 ft, fta °f °F °F °f min | v AHO

(7 |13.883 |14.39¢ 70 {92 | 9¢ 93 2 _w’goj‘v

6] /2,619 [13.0%¢ | 70 |93 (99 [735 | 19 \&*|2.034

(67 12.t24 113090 72 19y 195 [945 |Q |#[2.023

. ?
Average K& 3.03‘]
Calculat'ions
4 AH®
VuPp (ty + 460) ' 0.0317 &AH (tw+ 460) 0 2
AH
anTae | ve(Por §) (twe s0) | Phtacas) [V
Lol | .1223 /[, 00X 2.05Y
21,0223 Jioo 3 : 2,03%
2 L, L2237 lJe2o 5 Z.023

b 4 = latio of accuracy of wet test meter to dry test meter. Tolerance = +0.01

AH® = Orifice pressure differentfal that gives 0.75 cfm of air at 70 f and
29.92 inches of mercury, in. Hz0. Tolerance -~ £ 0.15

oL .




APPENDIX B

OPACITY MEASUREMENTS FOR
MAY 12, 13, AND 14, 1987
COMPLIANCE TESTS

0645MM-091E
(F0048) :R1 : 15




° | BEST AVAILABLE COPY
;‘ INITIAL FINAL
! | OBSERVER 1QCATION
; c! 7 A0 /
A .. JTANCE TO DISCHARGE Sl
®  pirection 70 piscuarce | A/-AL
: MEIGHT OF OBSERVATION POINT| <~ / <> 24/K \
, W\
- \
; LIGHT BLeq
1 T
HEATHER CONDITIONS
" WIND DIRECTION S-5F£ T
. WIND SPEED 0= Pl
AMBIENT TEMPERATURE 78 & N
v A7,/ 2 L oULl) l/ |
' / - / e ] Lz,
@p, uug‘ngsgg[mm / -0
' COLOR ﬂ,’_n// K»‘//;q 1/.7/ NLY/TS \‘\
DISTANCE VISIBLE o A
2RV
- COMMENTS {‘:)
| /2474// Crogoey - ArLossss A2y ALV e 5 LIEr 7 CLAy
‘9 v/ [ Some  lefown /
%f
;-_} -
OBSERVER SI1GNATURE U/q(v- feehwedear
B —/
’—' N ) -
‘®




ETS, INC.

[ {//7_/97

N Y :
COMPANY .)//; [ /244/71/ 5007 5 ¢ REGISTRATION NO,
LOCATION /4/01'/{4/ &1 7/’V § /z. _
EMISSION POINT NAME HEIGHT TO DISCHARGE POINT _= /S ¢
OBSERVER __ _Jouuy Kicsgrosoy - CERTIFICATION EXPIRATION DATE___/0 /&7

© - CLOCK TIME: INTIAL 2 /S'wwzn. FINAL _ 2 : 25 AMZEM)
. A :

%UA_/ /

. ' : VISIBLE EMISSION READINGS

o s oe P il s oc Mhca
) 0 5 » | 5 [|e|m  ower R | 0 5 | » | & [l aver
0- I I I £
1 n | < < s | <
2 R e | s ol &
3 3 |l ¢« s <
' n - = s | <
5 b s . | X < <
6 %

- -
8 b
9 R
10 0
1 0
r Q
B B
n 0

2 5 s | | & S '

26 s |l 515 | ¢ %
v | s |s | s s v
L 1l 51 & 8
v.| & K Ky ")
- IC i K il K 2
a | | | | & 5
2 | S |& | )] ¢ )
3 s ¢l c|ls 5
A % | £ |45 5
|z |ls|ls|e]| & \ %
» | & |s | &£ ¢ %
z 5 | £ & | ¢ 57
. S |5 S | & 3
a | s 1 |8 | 3

SAPCB Form 13
(5/1/15)



. © BESTAVAILABLE COPY

INITIAL FINAL

QBSERVER { OCATION

' D /

\_STANCE TO DISCHARGE 250
‘ O 5 recrion To piscrarce /- M :
. HEIGHT OF OBSERVATION POINT| _CALoudly . \
" Gl WHTa | _
+ ' Cepops _ / s
3 HEATHER CONDITIONS

WIND DIRECTION SoOU7 — e |

| winp speep O~ HPH, \
q AMBIENT TEMPERATURE ) R

SKY CONDITIONS ‘ SR

mﬁj_..=iﬂ
CLpuby 1

: : - Jgﬁ} ( -
“ COLOR AT LAY .

DISTANCE VISIBLE -0 / \7 /]

¥ M;yf/((ﬂv'//dd A7

X ,}{f
| COMMENTS 7

;_- //? § Pl lots®t  LOMATTEC o/ CLoodr)  AOW - ,fzc,«&ﬂaw/,a /'S ST/,
. SOUF R Z  LIEAT. /

A
OBSERVER SIGNATURE ; 7@/4,\, /&(Mwéw
. v




i, 5 /13/87

COMPANY

LAy

.

K DLl s

ETS, INC.

REGISTRATION NO,

LOCATION

/ﬂ////'{/ﬁ'l ﬁ/ﬂ 7 s

EMISSION POINT NAME
— L
_/D/M/ L/C./. ~ S ETNAL

N 7
HEIGHT TO DISCHARGE POINT AL

CERTIFICATION EXPIRATION DATE /O/ﬂ’7

SAPCB Form 13 -
(5/1715%)

OBSERVER
CLOCK TIME: inTiaL _ 5. ¢ /o ANTPM) FiNAL _ S FE A.M
VISIBLE EMISSION READINGS
oy v  Bopea 2
o | SEones CEX IF APLICIE o | S ’ OEX I AP (0BLE
0 5 | » s . |ATT, "COMENT ’ 0 5 ] 15 |0ET, (AT, (03303}
L 0 2 < s | & Y
1 DY s | < ¢ | <
B 2 X sl s g g
3 b3 £ g s 5
] n 4 & g &
L 5 5 s g Ly XY
_ 5 %
7 v
8 b}
9 B
S | » S 0 < | /0 0
pil < ¢ | & < aQ
r |5l || °
B S| <« | | s 3
" Xy S| ¢ € | w
15 Ly < Y| § 5
1 S S1 s ¢ 6
v S & | s~ w
18 Ky S| S| & 3
» | 5 | 5| 5 9
2 | STl sl £ 5 E
al | & S| & 5
2 S s| £ 4 2
3 |yl slsl s S
A S| s 1511 8 %
| = s | | 5| & . %
1 I O O O %
N s | s | s 5 57
B $ |l <l £ & 8
L S| ] s J 59




:_0-;'; o " BESTAVAILABLE COPY

INITIAL FINAL
OBSERVER LOCATION ’ .
. ’ DIAGRAM OF OBSERVER AND EMISSION POINT
(__STANCE TO DISCHARGE 350 '

ﬂ DIRECTION TO DISCHARGE A A E-

HEIGHT OF OBSERVATION POINT| G/ OVND

2ACKEROUND DESCRIPTION | | \
BLOE-CRAY Ky '
‘9 [ —_—
HEATHER CONDITIONS
WIND DIRECTION - S0 T7H
WIND SPEED 0 "5:"‘5‘/ .
' AMBIENT TEMPERATURE 78 °F ’
SKY CONDITIONS
' LI D572/
Cex
@ 2LUNE DESCRIPTION |
] COLOR A //M? {41 y

: | STANCE VISIBLE

t & DESELk pon  FONT

- COMMENTS ' é(‘

Kowomgss _ Adaay _usey Lo a/ EXCEdTioY _OF T 7:25/4

: [Lﬁuﬁ;ﬁ/ - g}ﬁ4¢c:/77¢/ /é@?ifé; = = /0 >5 . /CZZHfK16¥1abMA~ (AiforolEd
9 vea  Kow 2 B Liso py. |

~—

LOTE; l;M-'m . _

o

OBSERVER S]GNATURE ;M ﬂﬁ A




ETS, INC.
D._. <l /o7
" COMPANY Lay (Dosg7y  Lisoorca REGISTRATION NO.
LOCATION /41@’1//4 ]Z/f‘é L.
EMISSION POINT NAME / HEIGHT TO DISCHARGE POINT __ — /S0’
OBSERVER Tousr A quno so44 CERTIFICATION EXPIRATION DATE__ /0/87
CLOCK TIME: INITIAL __ 7.+ __ /9O

-[UN Z KO/L./K_,

AM./ FINAL 7 i Z3  AmMAELM)
2

VISIBLE EMISSION READINGS

(5/1/75)

- s OEC I APLICILE e | SIS oeX I ARions
0 15 ] 6 |EL (AT arern 0 | & [EL|an.  aved
0 ) ]
1 n
2 R
3 5
(] ]
- 5 5
_ 6 -
7 k14
8 5]
9 »
7 lw |5 |s |5 | < w0
b n c |y | |5 q
i 2 |5 |ls | & |8 @
' B < g | S| 5 B
1 Ny | s | g "
15 kY < | & | 5 16
15 & S| 8| s %
v || 5| s | s w
18 & & & & ]
1] S|l s | & | & ]
2 S| s |8 | & D
21 S| | ¢ <& D!
2 N S| £ | s A
3 | = sl sl 5 3
a S| s s | & 5
i \ .3 < < Y < ) %
B L] S| $ |1 & | & %
z 14 | & S 57
. 3 Sls |/ 3
3 10110 | /| & 9
SAPCB Form 13
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o - BEST AVAILABLE COPY '

: INITIAL FINAL
{ _.STANCE TO DISCHARGE Soo
¢ ) DIRECTION TO DISCHARGE N A o

HEIGHT OF OBSERVATION POINT (;400”0

|l Lpws 3ty tf

%%’ Sons” Chpops . f"[\‘\d
% : .
E WIND DIRECTION LdsT R l
| winp spEED O0-3~ :7/‘# \
{:.'mlzm TEMPERATURE 75 °F |
' SKY-CONDITIONS .
’ . i
: Lz y (Zwalx/ - l\ | .
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: /( ! ,\\‘l
0 ' > OBS polur
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e - A0 (- tons ' warre ! pur Sz y/f/z% LLEHT A9 T

j AN A7)0 5 7.
3
'@
. - .
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;
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ETS, INC.
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" DIRECTION TO DISCHARGE Al- Al
- MEIGHT OF OBSERVATION POINT| £AOv4g

Ik

s 5/(///
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ETS, INC.
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ETS, INC.
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APPENDIX C

COMPUTER CALCULATION SHEETS FOR
ADDITIONAL TEST RESULTS
REPORTED IN TABLE 2

. 0645MM-091E
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W&



[ I e

|
I

L‘I/-’!‘? :505*'] .

WESTL
. ENVIRC-FRO pr
J‘.&“

~0D2 avg.
72 avag.
7.C0 avg.

}» As stack area

L Vm avg. DGM
“Dp avg. delta p
;. te avg. temp

i3 DH avg. delta H
f o tmi avg. temp

© tmo avg. temp

: 7“NZ ava.

‘'@Md mole wt.
. ‘Mz mole wt.
f; An ar=2: ncozzle

dry

¢ tm temp meter
1 abs temp
i abs temp

.*m abs prs

; s abs prs

i Vm{std)

b Vweo istd)
Vw=g(std)

; Bws

‘v* velocity

; ( ‘val rate

§ run time min.

¢ 4TI isokinetic

0 vol rate

s

i mass dey
.n‘ Mas3s wet
LEA

SO dir

1z

1)

O
15.32071832265625
4/ - .)qq

440, 666666#6&6667
g._h4166&666é6667
85

82.91666666666667
81

30.T2000002264977
28.79917122086299

4. 974406528656235D-04

84.208TT

900.33&& baéébaé7
T0.4T0894460T049467
30.213674647188758
44.818B45015367414
4,.37751

2. 21605
L1234471419655657
52.28566395485%16
24933 ,.92032299212
60
94.IESEOZT71IZ252002
48067 . 23578592198

8.700999999999962D-02
B8.700999999999962D~02

IG.00156035616007

~act «drlable

04271987 Fag
dump V1.0 English/Metric unitc
e Xiiliakw!
pmirw
csd . 2.8475
csw 2.867596éa- 0% 7 )~
cadBH07 2.6q7".ﬁw4”hﬂél”7f~
CawIO% 2. EETIRLEDARLNELI 2T D~
cedl 2.647012276H162B040-02
cswll k.J4/012:7A15”’71 .
csd7 2.4675140477 S/TD—uﬁ
cew? .67 1404/774 S770-0%

saturation flag
Bws saturated

.Vm corvrected

total # points
V¥ o impingetrs
Vi impingers
sqr {(Dp) avg.
Bws kick flaaq
Vm C kick flag
not in use

Wall

Was :

K1 constant

E2 constant
Tstd abs temp
container
container
container
container
container
not in use

bl k) —

-1

123847141946 354L53
47 . 3599

12

I9T

IR SO0
LF1EST7EB41T700055

uq/u,
04715
S27.67

3. 852999999999998D-CF
4.847999999999943D-0%

NA
47

NA

NA



e
ML

AN

202

7.C0
A
Vo
Dp
ts
DH
tmi
tmo
YN
Md
Ms
Gt
im
T
F oo
kg
Vm{
Vwe
Vs
Bws
vS
Cs
F(
A
Cla
md
M
“EA

e [H/aq 1y #i]

O7 st
OQ7:32:5

ENVIRO-FR

£ oava.
AV .
avig.
stacl
AVG.
avg.
avg.

=AYdn
=y -

DGM
delta p
temp
daolta H
aAvdg.
awva.
avag.
mole
mole
area nozzle
temp meter
ane temp
abs Lemp
abs ors
abs prs
astd)?
(std)
g(std)

temp

Famrm
Lemn

wi.
wt.

dry

velooity
vol rate
time min.
isckinetic
vol rate
mass dry
mass wet

noessor direct

oo -
Td

)

16 TEATILTIRRASALADE

T6. 5799999999559

418.25

F LT T T T T T
| ADRE T I T

24.5

PL.T7E

a1
FOLIR0O0OQGR2LA97T
28.51828482440424
4.97440G5H52B4562ED-04
93.125

502,795

B77.9Z2
Z0.01973038R79852
29.873529412520719
TH.4ATTAHLEALT6TRE
Z.904681

21689

. 14462471164718445
42 . 4284001861055
19981.37193650277
a0

21, 1207152800593

IBYT7. 4676TOGB17

6. 273IB99999999979D-02
6. Z73B99999999979D-02

TR O0LSLOTSLILNOT

variable

".-..’ ':J - (:) q, - l I_'? 8 7
dump V1.0

prone o

[ W

ced

CoE

cedoon

Cewiho%

cedl

cewll

csd7

cew?
saturation flag
Bws saturated
Vm corrected
total # points
V¥ impingers
Vi impingers
sqr (Dp) avg.
Bws kick flag
Ve C kick flag
not in use
Wal

Was

Ei constant

EZ2 wonstant
Tetd abs temp
contalner
contalner
contailner
container
container
not in use

0B k) o

English/Matric

=z

und s

DHEEY 1T
4.6708289137750661
ELTERRTTEIERLE
LTROTTIELTIRES
SR 1588865287 0!
DEF158886528704D
D1RETEI0BT 10454
SIQTTTORILNATAL
2046104521044 17

RS IR U I 0 B S O

14624771 164718465
36.99779999999999
12
TRE

ZO0

LIB1YB84200214095

D T

D4707
LOETLS
: .>7‘ 67




e 0 E e s kmeh s A e et s o b« o

L4 BEST AVAILABLE COPY
s 1 Re 477 15— 107 i
iable dume VI UD EngliehMMatric ondidg
. ‘ )
MTOR meo. 1z.4 omy o
G DR mval a ' i ol
i i3
1=
;,F-

QAA71QTAHHDD
SETIRAQOMT IS

A2 LLLLAALSL

1 TAl AL LL LA

o

E:"I.'.'"7_"l:|ﬁc:'

847490&4;
BATAGHAT

Q2 Tq

794
IO TOA4ANNOONNET0LADRTE

28 _ S8120855R475201
T 74TRADANTANADED-NA

temn matar QR TIRVAEALLLLALLLT
aks temn SER AL ALALAALLLLT
abe tomn QBT TTLLLLLLRLLLT
zhe mra IO OQRATIREANITE

29 97NS0R2TAI IS
T4 A2RTARTRTLTITAC

4. 2enza

RE-YCYAR] Lla% 0
140 2EE0ET7T042S Kl congtant AT AR
olocity S4A_ 1TEIRAQTLON1AL K2 conegtant AT
nl raote REEEQ 45142428104 Tgtd ahzs temp T2T AT
. time mim, LT containeyr 1 L eATOeeIReReee Q-
T igobinetic 21 _0O=11208R275T1I0 coantaingr 2 N
2 wvnl rate 4Q781 QTLTIRZTLIR containgr = 3 TA
ace f:_ly-\’/_ O RATOQRDOQ0OQ0IONND rontainer- 4 14
mace wat G RATOOR9Q90900090N-N2 container o MO
A1 _4AT70T71812a877a7 not in uso 1A
A
:
"L’
: A\
’ R} \

PN

SRS RSN

v

v
0
.
t
]
'

i



e

EnY

i}

inom

in

\,nu— {::'f-r._z
Uuu:n (et d

A

G/

ARSimes Seoam

Buwe

wve walocitwy
flg wal rats
v time min

L.
[
1=

=7 ‘awwhmchqa

AHHQ””****

Q"I‘f

DO QTLLLLLLLLLLT
S1R7SRANTLIRT7 LA
29 GRITLATOAITARD
T7.R4AASTIZIRRIATOR
&£ T7EIM

1_NMAaaas

_17TmaAASAS

RTTALLL D

i Q1A44D2QDTTML
EER4_ 2RETVIELLITLL

A
10%.

E27TIR 204715

DRABISOTORALE
ALTE
. QAS0TO9900900GQ7
NASRTROOQOQ0G007
CROT7 I TTELTES

LOEROAATRTATOEG

CORTATTIRTRAGTACLT

Z Tt
k)3

en s L7 TOATINNDLG
=fal, =A AN . F7A7HATIONLNAS
Firar L- £1 5 8]
Bue bLicl £1zo A
im ~L 41 a2m 'n)
dm T Lich £1 20 ;
in ucae ho
l:\
l:\
congtant L ALTTNT
conet ant AT
d asbe temn BT LT
comtainayr 1 2 AA”QGDQQ”' TN
containe- 2 2.13099@9999999729—02
contziner = NO
containar 4 27
contsinar © NO
not in uvee NO



- F-_L_C\ \ ‘DI' ;Ql? ”_, l 1 1(\-/)1 ' (\L-—"f-\—lgg';;' f—':'::.' 1
ENUTRO-ERIT nrocosmmr, dire i doamn W1 0 Engligh /Matwic omils
. y T awno 10 = ’ o ol a
: o 2va. 2= omea L a1k
@YU avg 9.4 P o a_ 717
VN EXeTa ') el -
: Oc atacl araa el 2
H et ack ars =R A
Um zyva, nEMm cerd 50T T
¥ N av;m Aelts n SNy 2
: o o avg, delTa R bt T . o
i ta RO tamn cecll? D_ATATRTOREALIATA
T@DH avg. delta H 1. 2741LLLLELLLLLT cenl? 2. 4747870054657
L kmi avol temp a= cen? 2.4
Potmo avg. temn B2 AV L LA LLLALLLAT caw? Y
2D | csaturastion flag -1
O _QT20N00ONO2RL40912 Buge gaturztad
279591 T4019794L7=1 Um corrected
T_oE12R01QI41SLREDR-04 total # mointe
a7 T70aTIIIT UL imminnare
= R A e R IR IR AR R AR R R AR o rmplnoars
=S4T T ARARS W o odamninaore
________________ L impingare
QN 17 v (TimY  as/m
L sqavr (L) 2w,
=011 _'AQ‘:’.7'::9/::‘__' Buwz bkiclk flag
29. Um © Licl +1ao i
not in e [ IFaY
5_5?597 Wl i
_SLEQ Wa% i
_1T7R2R2TQATONOSTOLTA 1 cometant _ATIiT7
B 1LO741IRSRT00RE 2 congtant AT P
DITOQ_2RLTONIQLLEE Tetd abe temp 52747
A0 container 1 2 ETOOONOOGGAANT T Dm0
105 Q1SENTII9S27 T container 2 2. 1849029999992 1 D-0T
ARQLT _ LAZIRATLOA containgr T N&
4A_ TA£TIODOOQOOOOQTIN-ND rontainer 4 iz
4 7ATOOA200200R M NI-07 rontsinar 5 [N Fa)
271427905202 I554 not in uee N

:
!
.

‘ \
K J

Nimma




WES

T1 y/a3 oqas #a-

ENVIRT--FRQ processor

OBy H7:57

direct variable

7CO2 avg. 13

702 ava. (=)

“C0O avg. 0

As stack area 15, 3207183226567
Vm avg. DGM o3.721

Dp avg. delta p .725

ts avg. temp 422,32

DH ava. delta H 3,.3Z0B833Z33IFE3IE3
tmi avg. temp Q0.2

tmo ava. temp 85

“N2 avg. 81

Md mole wt. dry 30,32000002264977.
Ms mole wt. 28.452491Z21102209

An area nozzle 4,974406528654625D-04
tm temp meter 87.625
Tm abs temp 547.295
Te abs temp 8B2.0QZEEZT
Fm abs prs F0. 2645 4@;6176d1
Fs abs prs 29.97220088369353
Yomtstd) S52.44750037054014
ietd) 7.562534
s {std) 1.74455
NG « 15158342704 17485
srg o velocity 61.73414579682566
Q»f\bal rate 28863, BYRSI254145
run time min. 6O

%1 ieokinetic
Ra vol rate
md mass dry
W mass wet
WA :

QT 26600518257677
567467 .07258056474
S.916999999997978D-02
5.916997999999978D-02
39.00156033616007

Qa-29-12987 Frai
dumpg V1.0 Enalish/Metric units
pPmrd A, ZOT7FE045EPTATET
pmrw 4., L0I794604597 ’

csd 1.740908012524
csw 1.740% 0601252’

csdS0% @ 1.41322599 .
CsSWoD% 1.61325953451,5873~H”
cedl? 1.6067992011562744D-
cswl? 1.60699201156Z27440 -7
csd7 1.624068543450G7 0470~ ﬁi
CsSW7 1.486240468545&0704320-02

satuwration flag
Bws saturated
Vm corrected
total # points
V+ impingers

Vi impingers
sqr (DpJ avqg.
Bwz kiclk flag
vm C kick flag
rnot in use

Waz

Was

.1 constant

K2 constant
Tstd abs temp
container
container
container
container
container

oD Cd ) -

‘not in use

-1
. 15158349920417385
JJ-7L1

12
_." 6 "\
200
LB4558234T0T0IBEE
O
O
NA
O
0
. Q87037
L4715

527.67
2. 5239999959979
3. I9295999995557
NA

37
N&

NA

3
g

D-0Z
D-0Z



{ll/:zs wyg ®*2

WEST1 G2 5800
\ (V— ENVIRO-FRO processor direct variable
&.,
L 2008 avag. 13
b A0d avg. &
: %CO ava. . G
© As stack area 15,3207 1832265625
. Vm avg. DGM 46.967
 @Pp avg. delta p .S2087
o ts avg. temp 4R2.3TIE
DH avg. delta H 2.7395S
tmi avg. temp F0.00VF0Q0FTOF0209
tmo avg. temp F0.54545454545455
“NZ avg. 81
;‘Pd mole wh. dry 3Z0,32000002264977
‘ mols wh. 28. 37 725967572609
arrea nozsle 4.9744065286056253D-04
= temp meter 70.31818181818182
Tm abz temp 54%.9881818181218
., Ts abs temp BB2. DOIIZIZIIIIIIT
‘@Fm abs prs 30.19610097627692
, Fs abs prs 29.99056882741191
Vmistd) 45, 52241066555498
Vwe (std) 6. 966'6
Vwsg (std) 1.55598
¢ Bws 157689962761 2044
‘7“ velaocity S2.40819890147479
vol rate 24334.2049187523

run time min.
%1 isockinetic
Na vol rate
md mase dry
mzse web

&0

6. 027EFETEOFOQTNE
48175.87519003611
6.881999999999949D-02
&.881997999999949D-02
39.00154035616007

container

04-29--1987
dump V1.

pmtd
pPmrw
ced
csw
cesdiO%
cswiO%L
csdl?2
cewll
csd?7
csw7

Engii

Sag

sh/Metric units

4.86175'—7"”7‘5/(%L
4 861 ‘?‘mflbr :~—"

/

5.161&41942545?5~D'-“
2.1616419425457 ;
2. 153243950465007 4D~
2.1532439506500740-C
2. 17612591743205434410-02
2.1761251743208441D-08

saturation flag -1

Bws saturated
Vm corrected
total # points
V¥ impingers
Vi impingers
sqr (Dp) avdg.
Bws kick flag
Vm C kick flag
not in use

Waz

WasS

i constant

w2 constant
Tstd abs temp
container
container
container

NdHR) =

caontainer
not in use

. 15768B926292612044
46.967
12
348
200
716881 276E440ET77
0O
O
N&
O
(@]
OB/T70T
LO4715
S27.67
LO2165
4,714699999329959%

NA

-r-r

49D-02

NA
NA



WEETL

¥
[QL33 1356 T TR

ENV I REO-Fr{

“WoO0ZE avg.

“0Z avg.

#C0 avg.

As stack area

Vi avg. DBM

Pp avg. delta p

te avg. temp

DH avg. delta H

tmi avg. temp

tmo avg. temp

ZNZ avo.

Md mole wt.

Mo mole wt,

Lo Area nozzle

meat e
o tamp
atvg tamp

i abs prs

F# abs prs

Vmi{std)

Vwe (std)

Vweag (std)

Bz

~ velocity

Em vol rate

run time min.

Y1 isokinetic

diry

temn

Ga vol rate
r s dry
s wel

prOCessr

1=
&

[

19,3207 1632265625
45, 07599999999999
L A4708IIIIEIITIZED
405.25

~ e
Da 20

{0

B7.666b66666660467

81 :
T0.I2000002264977
28.40658250598094
4.9744045284656250-04

864,92
30, 1B21I0T4879349
29.9905882361191

AT 7975766006248

A 82515

Ao

e alas )

. 1553086080444

49, 34255726133 7965
2I472R.2903497124

60

5. FI52B4H03450597
A45357.7868BZ353315

5.9 140000000000GEIAD~02
5. 216000000000028D0~02
FP.00156035616007

direct variable

04~-29-1987
dump V1.0

pmi o
P wW
csd
csw
csdS0%
CswWwo0%
csdl
cswl?
csd?
csw?/

English/Metric

JAAST

uritt =

4. 1BI2411321G1450
4.183341112101452
2.084698151 425
2.08456981814259%
1.9218419728024175

1.921841972802415D-02
1.924Z547 58166084008
1.724Z267551660834D~0%
1.944785520235134D~02

1.9447355204751340-00

saturation flag -1

EBws saturated
Vm corvrected
total # points
V¥ impingers
Vi impingers
s5qr (Dp) avg.
Bws kick flaag
Vm C kick flag
not in use

Waz

Wa

1 constant

<2 constant
Tstd abs temp
container
container
container
container
container

s ey

not in use

. 1553209846 T08B0444
45.073799999%7937
12

45

2G0
6B19317153%34695%
9]

O
NA

)

O

04707

04715

927.67
1.313999995959977%D-0%

NA
26

N&

NA



BEST MMLABLE COPY

e

— [ujzo casz#] . __

ENVIRO-FRD

e

.7&:-‘.52 avg.

%02 avg.
“CO avg.
As stack area
Vm avg. D&M
. Dp avg. delta p
a.ts avg. temp
DH avg. delta H
tmi avg. temp
tmo avg. temp
N2 avg.
Md mole wt. dry
i 2Ms mole wt.
:.*n ares noz:zle
a temp meter
“m abs temp
Te abs Lemp
Pm abs prs
- FPs abs prg
;;‘Vm (std)
¢ Vwe (std)
Vwsg (std)
Hws
: a
O( t
1 ie
Gla vo
md mass dry

mW mass wet
ZEA

4

14

]

5 "

3 o
b FE

R

i

MRS SR

7133 &
processor direct
13
&
(9]

15,3207 18322454625
49.3275
_60097***********
426.833353
~.746666&66656 67

T I T T
L OBTEES R

£8. 0B33335T
81

30, 32000002264977
28.97628804400551
4.97440652

90. O8ITIII
549.753
BB& . SUT =
30.09194077864B88
29. B6OSERETI61191

A47.7116678B2051774
F.28704
2.4512
 1OPGHT7EZ0 c"*59u7

546.244646T795H4<
27364.69005:775?1
&0
89.479315707948615
u1704 S3781101117
59799999759998
.Uuqqq99999799998
IR.00156035616007

#rl;ﬂjle

Q5041987
dump V1.

pmrd
3w
csd
CEw
csdS0%
cswDOY,
csdl?2
cswll

csd?7

csw?/

saturation flag
Bws saturated
vm corrected
total # pointe
V¥ impingers

Vi impingers
sqr {Dp) avg.
Bws kick flag
Vin C kick +1lag
not in use

Waz

Was

£l cometant

2 constant
Tstd abs Lemp
cantainer
container
container
container
cantainer
not in use

bR e

o
aaaayes

English/Metric unibs

4, 24009165

 2400% 135
1.8091049%
1.80921049%0%9
1.6764561 1042
1.6764541 L0ALR2ZT
i.6699243048571
1.4669F943046B85913
1.68746885455181 R
1.6B876B8R3545518199D-00

-1
10067 STOETIEITLT
49.Z7q
17
7z
200

s 77EBOLARBATEGZA LA
Q-

Q)
NA

0

O

04707

_Na71s

927 .57

LTARG
2.104999999999F79D-02
NA

5o
Mo
NA



571 1353 vwvir #3

ST TR T T 1 T . ;
HESTOUL FU LA 1 14:22: 59 e WA LY redie .
V1,0

ENVIRO-FRD proceszor dirzct variable dump English/Metric unitse

[

“CDZ avg.
~02 ava.

7C0 avg.

e stack area

Vo avg. DGM

Dp avg. delta p

ts avg. temp

DH avg. delta H

tmi avg. temp.

 tmo avg. temp

ZNZ avg.

Md mole wt.

Ms mole wt.

i oarea nozsle

tm temp meter

Tm abs temp

Ts abe temp

Fm abs prs

Fs abs pre

Vmistd)

Vwe (std)

Vwesg (std)

Bws

ve velocity

G- vol rate

i‘x time min.
isokinetic

=& vol rate

md mass dry

mw mass wet -

ZEA

dry

?.7

G
15.3Z20718222654625
48, 067
OEDEELLLELLELELLELT
AZA, BERIIEIETIEEIES
2.866P916666666HLLT
Q0. 1666L66L466L6667
QG.TH
80.(0&&ELLLO6ELLHLLLT
T0.025TITITIEOOR26
27.669715158847 %
4.97440432865425D~04
QO.45RZ 2T EEE 2
290.128
QP& SOITITITIITEC =
J0. 1962622493969
29.9580BBEI&46971
44.5767341 3258648
G.72056

[ ol =l g L >n

CRE Ry S

. 1GEAET7R7IITEZ114
58. 9983393877261
25700.9B245786192

&0

Q3. 0267743832758
S4273.81635771087

b6. 3289979999557 87D-0%
6. 328959995999 9RR7D-02

B4.808BQ0Z2EZ7942356

o d
£ s
Ced

CEw
cedDoy
CswSO%
cedii
cewld
csd7

csw/
saturation flag
Bws saturated

Vm corrected
total # points
V¢ impingers
Vi impingers

sqr (Dp) avg.
Bwe kick flag
Vi C kick flag
not in use

Wall

Wal

.1 constant
K2 constant

Tetd abs temp
container 1
container 2
container =
container 4
container S

not in use

209 ELYTE
2.09666L93
2.5BE20844007 498
2.5883208440074%5830
2.ATEOTISO14318847T
2.45886750143188
2.H021167Z8EAZ20T0OFED-0Z
2.6021146FB85420305D-02

-1
. 1958879713
48.067
12
408
200
. 7FOGOZTREIOT 22T
G
Q

N&

(0]
G
COAT707
L0471 5
S27 .67

52114

...........

2.810992939995984D~-02

NFy

T
-t

NA
NA



BEST AVAILABLE COPY
" 5/13

[l el a6

1631 vnviT 25

16 23z

Fage 1

G5 17-1987

WIZSTOUL LA 23036 ]
ENVIRO-PRO processor direct variable dump Vi.o English/Metric units
(-
® 7C0Z ava. 1G.4 nmrd a
P %02 avg. . b PG W &
“~CO avg. .13 csd T.080GEFE147
As stack area 15, 2207183 2268625 CHW Z.08059014%2
Vin avg. DEM 47.%11 cedS5oy, 2.74659%918172]
. Dp avg. delta p .S258IIITIIIIIIIT & cswIO% 3.746599168152124
® ts avg. temp 408.83 csdlZ T.O904532848464%512D-02
- DH avg. delta H 2.45583% cswll . 00455 R8A4647F L ZD-0R
tmi avg. temp 100,982 =t ced? Z2.789404467 6684854002
T temo avg. temp 8. 083 IIIEIIEET 3 cew/ F.78240467 6684856002
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The Florida Chapter

Northwest I'lorida Group
Sierra Club

4649 Soundside Drive
Gulf Breeze, Fl. 32561
11-4-86

Bay County Commission
644 Mulberry Ave.
Panama City, F1. 32401

‘Dear Sirs, _

The Worthwest Florida Sierra Club an active though belated interest
in the new Bay County incinerator. We would like a meeting with you,
Weston Engineering your consultant, Westinghouse Corp. the builder
and operator, IFord Motor Credit Corp. the owner, the [Florida
Department of Environmental Regulation, and the ILnvironmental
Protection Agency Region IV.

The following details particularly concern us.

1) We would like to review the baseline air and water gquality

studies of point sources and general background used to site this

plant and determine its proposed operating emissions.

2) We are concerned about the lack of front end separation of plastics,
glass, and metals from the combustible material on the front end of
this plant and would like to review Westinghouse test burn data on
similar plants.

3) The lack of acid gas(50,,HC1,N0y) sensors in the output gas

stream makes it impossible to know what is being emitted and set
discharge limits. There are already out of DER limits total reduced
sulfur emissions in the immediate area and this plant may well \
exceed those quantities with no way to measure the nature and gquantity.
Y Birth defect up to 700% above the national norms were repvorted

by the Congenital Defects Surveillance and Referral Program report

for 1979-1980. We would like to know what has been done since then

to update this study and how the data compares with other areas [) EZ F{

N0V 101986

BAQM

“When we trv to pick out anvthing bv itself. we find it hs




such as Brunswick, Georgia which has paper mills and tall o0il plants,
and Port St., Joe, Pensacola, and Palatka which have only paper mills.
5) We wish to review the output gas, water, and ash streame from
similar plant and the disposal sites for ash and water for the new
plant.

The plant drawings will be reviewed in Pensacola or Tallahassee
before we have a conference with you. Thank you for your consideration.

Sincerely,

LB

Richard D. Radford
Chair
Northwest FFlorida Group
Sierra Club

CC attached '



CC

Colleen O Sullivan

Chair

Florida Chapter, Sierra Club
P.0. Box 18412

Tampa, Fl. 33679

Laurie Mac Donald
Comw.ervation Chair
Florida Chapter

Sierra Club

519 %1st Avenue North

St Petersburg, Fl. 33704

Doris Cellarius
2439 Crestline Drive
Olympia, Washington 98502

Dr,. Dwight Adams
2905 N.W. 12th Place
Gainesville, Fl. 32605

Dr, Alex Green
2900 M.W. 14th Place
Gainesville, Fl. 32605

Jack Ravan

EPA Region IV

345 Courtland St. .
Atlanta, Ga. 30365

Paul Vorsatz

NPDES Permitting
EFA Region IV

345 Courtland St.
Atlanta, Ga. 30365

Reg Rogers

EPA Region IV -
345 Courtland St.
Atlanta, Ga. 30365

William Kruczynski
NPDES Compliance

EPA Sabine Laboratory
Gulf Breeze, Fl. 32561

Dr. Henry Lknos
LPA Sabine laboratory
Gulf Breeze, Fl. 32561

Dr. Andrew Mc FErlean
EFA Sabine Laboratory
Gulf Breeze, T'l. 32561

Dr. Ed. Keppner

UeS. Tish and Wildlife Service
1612 June Avenue

Panama City, Fl. 32405

Victoria 'schinkel

Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, Fl. 32301

Claire Fancey

Air Quality Section

Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, I'l. 32301

Bert Lent

Department of Environmental Regulation
217 B, 25rd St.

Panama City, F1.452405

Dr. Norman Richards

Department of Environmental Regulation

160 Governmental Center
Pensacola, ['l. 32501

John Caylor
7201 Lagoon Drive

Panama City Beach, Fl. 32407



CC

Dr. Vernon Houk

Center for IEnvironmental llealth
Birth Defects Branch

Hational Center for Disease Control
Atlanta, Georgia

Dr. E.C. Prater

Health and Rehablilitative Services
1317 Winewood Boulevard
Tallahassee, Fl. 32301

Dr. Thomas Atkeson

Health and Rehabilitative Services
1317 Winewood Boulevard
Tallahassee, I'l. 32301

Dr. Andy Reich
Health and Rehabilitative Services
Tallahassee, Fl. 32301

Westinghouse Electric Corp.
Incinerator LEngineering
7?77 Penn Center Boulevard
Pittsburg, Penna. 15235

IFFord Motor Credit Corp
The American Road
Dearborn, Michigan 48121

St. Andrews Bay Resource Management Assoclation
P. 0. Box 15028

Panama City, Fl. 32406

Murial Wagner

6060 Drexel Road
Pensacola, Fl. 32504

Hon. EBarl Hutto

0ld Townhouse Square
Suite 110 B
Pensacola, Fl. 32522



