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1. INTRODUCTION

On 29 & 30 Aug 1990, stationary compliance testing for particulate
emissions was accomplished on the Toole Army Depot Media Blast Booth at Hill
AFB by the Air Quality Function, Environmental Quality Division, Air Force
Occupational and Environmental Health Laboratory (AFOEHL). This survey was
requested by HQ Ogden ALC/EM via HQ AFLC/SGBE to satisfy Utah Air Conservation
Regulation emission testing requirements. The request letter is found in
Appendix A. Personnel involved with on-site testing are listed in Appendix B.

II. DISCUSSION

A. Background

Section 3.4.1, Utah Air Conservation Regulations, requires emissions
testing of all sources with established emissions limitations at least once
every five years. The media blast booth, last tested in 1983, was required to
be retested by 11 Sep 1990 as directed in a Utah Bureau of Air Quality letter
to Toole Army Depot dated 14 Feb 1990.

B. Site Description

The media blast booth is a 60' by 21' by 26' high facility located at
the Hill AFB Rail Shop, adjacent to building 1701. Blasting is performed an
average of 15 hours per week using aluminum oxide grit media. During media
blasting, suspended particles are drawn out of the facility and through a
connecting bag house. The fan, located on the cleanside of the bag house,
then exhausts the cleaned air through a stack attached to the side of the
media blast booth. A photograph of the exhaust stack is shown in Figure 1.
Also during blasting, those particles landing on the floor of the media blast
booth will fall through a grate and be carried to a cyclone where the large
and small particles are separated. The larger particles are reused for media
blasting while the smaller particles are exhausted through the bag house. The
cyclone is located in the control room attached to the back-side of the media
blast booth. The control equipment is manufactured by FARR (Model 3) and the
bag house filters used are disposable Ten-K paper cartridges.

C. Applicable Standards

The source testing standards for particulate and visible emissions are
defined in Utah Bureau of Air Quality Approval Order dated 13 Sep 1983. These
standards are found in Appendix C of this report and summarized below.

1. Particulate Emissions: The outlet particulate loading shall not
exceed 0.02 grains per dry standard cubic foot (gr/dscf) nor 5.31 pounds per
hour (!b/hr).



Figure 1. Media Blast Booth, Hill AFB UT

2. Visible Emissions: No visible emissions from any point shall
exceed 40% opacity.

D. Sampling Methods and Procedures

Particulate emissions testing was conducted in accordance with
Environmental Protection Agency (EPA) Methods 1 through 5 found in Appendix A
to Title 40, Code of Federal Regulations, Part 60 (40 CFR 60) as dictated by
Utah Bureau of Air Quality Approval Order dated 13 Sep 1983. Three sampling
runs, 62.5 minutes each, were conducted and the results averaged to determine
a final emission rate.

The media blast booth facility has a 31.5 inch by 45.75 inch
rectangular stack. Five sampling ports exist on the 45.75 inch side of the
stack. The port holes are on the same horizontal plane located 10.92 feet
downstream and 3.08 feet upstream from any flow disturbance. With an
effective inside diameter of 3.11 feet, sampling ports are greater than one
half duct diameters upstream and two duct diameters downstream from any flow



disturbance. Based on this information and the type of sample (particulate),
twenty-five traverse points (5x5 matrix) were used to collect a representative
particulate sample.

Prior to the first sample run on the stack, cyclonic flow was
determined by using the Type S pitot tube and measuring the stack gas
rotational angle at each point along the center traverse. Flow conditions are
considered acceptable when the arithmetic mean average of the rotational
angles is 20 degrees or less. Measurements show the stack air flow to be
within acceptable limits. A preliminary velocity pressure traverse was also
accomplished before the first sample run.

A grab sample for ORSAT analysis (measures oxygen and carbon dioxide
for stack gas molecular weight determination) was taken during the first
sampling run. ORSAT sampling and analysis equipment are shown in Figures 2
and 3. Flue gas moisture content, needed for determination of flue gas
molecular weight, was obtained during particulate sampling.

Particulate samples were collected using the sampling train shown in
Figure 4. The train consisted of a button-hook probe nozzle, heated
glass-lined probe, heated glass-fiber filter, impingers, and a pumping and
metering device. The probe nozzle was sized prior to the sample run so that
the gas stream could be sampled isokinetically, (i.e., the velocity at the
nozzle tip was the same as the stack gas velocity at each point sampled).
Flue gas velocity pressure was measured at the nozzle tip using a Type S pitot
tube connected to a 10-inch inclined-vertical manometer. Type K thermocouples
were used to measure flue gas as well as sampling train temperatures. The
probe liner was heated to minimize moisture condensation. The heated filter
was used to collect particulates. The impinger train (first, third, and
fourth impingers - modified Greenburg-Smith type; second impinger - standard
Greenburg-Smith design) was used as a condenser to collect stack gas
moist-ire. The pumping and metering eystem was used to control and monitor the
sample gas flow rate. Equipment calibration data is presented in Appendix D.

Front half particulate matter (material collected on sampling train
surfaces up to and including the filter) was determined for compliance
purpose5 according to the procedures specified in EPA Method 5. Although not
used in the emission calculations, back half particulate matter (material
collected on sampling train surfaces after the filter) was determined at the
request of the Utah Bureau of Air Quality. The method used for determining
back half particulate catch is found in Appendix C. Field data from
particulate sampling is presented in Appendix E. Emission calculations were
accomplished using the "Source Test Calculation and Check Programs for
Hewlett-Packard 41 Calculators" (EPA-340/1-85-018) developed by the EPA Office
of Air Quality Planning and Standards, Research Triangle Park NC. Resulting
emission calculations are presented in Appendix F.

Visible emission (opacity) readings were performed by the Utah Bureau
of Air Quality.

E. Results

The table provides particulate emission test results for the media
blast booth.
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Stack Emission Test Results

Average Sample Stack Gas
t Isokinetic Volume Flow Rate Particulate Emissions

Run # Sampling Rate (dscf) (dqcf/min) (lb/hr) (gr/dscf)

1 100.63 79.214 36,385 13.45 0.04

2 99.33 77.020 35,842 18.41 0.06

3 95.75 72.738 35,114 13.32 0.04

Average = 15.06 0.05

Note; dscf = dry standard cubic foot
dscf/min = dry standard cubic foot per minute
lb/hr = pounds per hour
gr/dscf = grains per dry standard cubic foot

III. CONCLUSIONS

The booth exceeded the Utah Bureau of Air Quality particulate emission
standard of 0.02 gr/dscf in all three runs. Possible reasons for the
excessive particulate emissions include:

1. The type of bag house filters used may not be adequate for this
type of operation. For example, low permeable filters should be used when the
particles being filtered are predominately small and the static electric
charge of the filters should be opposite that of the particles.

2. The velocity of the exhaust gas passing through the bag house may
be greater than required. The higher the velocity, the greater the amount of
particulate matter passing through the filters will be.

3. A leak may have developed within the bag house filters.

4. Excessive blasting pressure and/or overly fine blasting media may
increase the amount of small particles being generated.

IV. RECOMMENDATIONS

An evaluation of the entire media blast facility, including emission
controls, needs to be performed. This evaluation includes the following:

1. Since the facility was below the same standards when last tested
in 1983, determine if any operational and/or equipment modifications have been
made since that time.



2. Determine if the proper bag house filters are used for this
operation, e.g., evaluate filter material, construction, permeability, and
static electric charge.

3. Determine if a slower velocity 'fan speed) can be used to
effectively draw particulates through the bag house.

4. Routinely inspect the bag house filtrYs to ensure optimum
performance.

5. Evaluate actual blasting parameters, e.g., media type, media size,
blasting pressure.

The media blast booth will need to be retested following your evaluation
and implementation of corrective measures. AFOEHL will remain active in
supporting the base's present and future needs.

7
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS OGDEN AIR LOGISTICS CENTER (AFLC)

HILL AIR FORCE BASE. UTAH 84056-5999

29 MAY 1U908
.... O EM

s..8E. Stack Test for Particulate Emissions - Media Blast Booth, Bldg 1701

HQ AFLC/SGBE
USAF OEHL/CC

IN TURN

1. Atch 1 is Utah Bureau of Air Quality's letter requiring that the media
blast booth stack in building 1701, Rail Shop, be tested for particulate
emissions using EPA Test Method 5. This test is to be conducted prior to 11
Sept 90. Atch 2 is the State Approval Order (Air Permit) stipulating air
emissions limit not to exceed 0.02 Grains/DSCF or 5.31 lbs/hr.

2. Media blast booth in Rail Shop is used for grit blasting locomotive &
generators using aluminum oxide grit media. Blast booth is equipped with
media recovery/recycle, classifier cyclone, dust collector, an exhaust fan and
a stack. Dust collector filter elements were last changed 7 May 90. The
stack is rectangular measuring approximately 42" X 37" and 24' high. Five (5)
sample ports each 5" diameter are providec -.nple ports elevation is about
20' above grade. Rail Shop will provide access scaffolding to sample ports.

3. Request OE.HL support in performing this test to demostrate compliance with
the permit conditions. Our point of contact is Jay Gupta, OO-ALC/EME, AV
458-7651.

JAMES R. VAN ORMA',., 2 Atch

Director of Environmental i,lanagemen 1. State's letter 14 Feb 90
2. Approval Order 13 Sept 83

cc: USAF Hospital Hill/SGB

1st Ind, SGBE 0 6 JUN 1990

TO: USAF OEHL/CC

I believe this to be an important requirement; however, this
is an Army facility. Request your support, if possible.

J 9 OYC , Lt Co1 USAF, BSC
Chief, Environnental Quality
Office of the Command Surgeon

jCOMBAT STRENGTH THROUGH LOGISTICS

11
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1. AFOEHL Test Team

Maj Ramon Cintron-Ocasio, Chief, Air Quality Branch
Capt Paul T. Scott, Consultant, Air Quality Meteorologist
Capt Ronald Vaughn, Consultant, Air Quality Branch
Capt Robert O'Brien, Consultant, Air Quality Branch
Sgt Stanley Dabney, Technician, Environmental Quality

AFOEHL/EQA
Brooks AFB TX 78235-5501

Phone: DSN 240-3305

Commercial (512) 536-3305

2. Hill AFB on-site representatives

Mr Jay Gupta 00-ALC/EME
Mr Steve Rasmuson O0-ALC/EME

DSN 458-7651
COM (801) 777-7651

Mr Andy Golson SDSTE-MAI-R
Mr Parley Tingey SDSTE-MAI-R

DSN 458-5913
COM (801) 777-5913

3. State of Utah representative

Colleen Delaney 288 North 1460 West
P.O. Box 16690
Salt Lake City UT 84116-0690
COM (801) 538-6722

15
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STATE OF UTAi.
1. Maheson FL~T~

Go vernor DEPARTMENTOFHAT
DIVISION OF ENVIRONMENTAL HEALTH

150 West North Temple. P.O. Box 2500. Salt Lake City, Utah 84110-24500

6
Kenneth Lee Alkema. Direciof

September 13, 1983 R~m7 0-342

801-533-6108

Co--n'l' HerS-e Tooe le Army Depot
L-,oepri HeithTooele, Ut1ah 84074

tHe :' C.2reFn :g
RE: Approval Order for Sandblasting

O~FICESRoom (Bldg. 1701), Tooele County

Ifeaa, EC-eDear Mr. Fisher:

On Aucust 6, 19837, the Executi:ve Secretary published a notice of
intent tc aoprove bachouse controls for the sandblasting rocm in
Suiltinc 1701, Tooeie Counzy. The 30 day putlic comment period
has expirez, and no coriments were received.

This ai*r cualiLty aoc~rcval order authorizes the baghouse controls
anc sandtlasting operati on as proposed in your notice of intent
cate .june 16, 195, lt the Io owno operatiic conditions:

1. All- emission control equipment shall be properly installed,
maintained, and operated as proposed in the notice of intent
dated June 16, 1983.

2. No visiLble eimissions from any point shall exceed 40% opacity.

3Z. The baghouse shall be stack tested within 180 days of
startup. EPA test methods 1 - 5 shall be used. The outlet
pcrticulate loading shall not exceed 0.02 cain/dscf nor 5.31
Ib'/hr. A pretest conference shall be ~tih be-1tween the Bureau of
Air Quality, Tooele Army DLot and thtstr

4. The Executi-ve Secretary shall oe notified upon startup as an
intal compliance inspection is required.

Sincerely,

Brent C. Bradford
Executive Secretary
Utah Air Conservation Committee

MRK/ads
cc: EPA Region VIII (J. Philbrook)

Tocele County Health Dept.
3830 ArH2

19
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526:0524 STATE AIR LAWS

3.3.6 Exemoptio,,s un1 $'uivers. Ex- 3.4.4 The Executive Secretary may re- (2) A national park or national wilder-
emptions and waivers from the require- ject emissions test data if they are deter- ness area established after August 7,
ments of this paragraph 3.3 may be made mined to be incomplete, inadequate, not 1977, which exceeds !0,000 acres in size.
by the Committee to the extent permitted representative of operating conditions d. Except as provided in paragraphs
under Federal Law. specified for the test, or if the State was 3.6.2.b, c, and f. the Committee may sub-

3.3.7 Reconstruction. A reconstructed not provided an opportunity to have an mit to the Governor for decision a recom-
source will be treated as a new source for observer present at the test. mendation to redesignate areas of the
purposes of section 3.3 if it otherwise 3.5 Emissions Industry. The owner or State as Class III if:
meets the definition of a major source. operator of a stationary source of air (I) There has been compliance with the
Reconstruction will be presumed where pollution which emits 25 tons per year or requirements of paragraphs 3.6.2.e:
the fixed capital cost of the new, compo- more of air contaminant must submit a (2) Such redesignation will not cause, or
nents exceeds 50 percent of the fixed cap- report of emission to the Exec,:tive contribute to, concentrations of any' air
ital cost of a comparable entirely new Secretary at least annually. Emission in- pollutant which exceed any maximum al-
stationary source. Fixed capital cost ventory reports shall include the rate and lowable increase permitted under the clas-
means the capital needed to provide all the period of emission, specific plant source sification of any other area or any' national
depreciable components, of air pollution, composition of air conta- ambient air quality standard: and

3 4 Eiyuiii !tm ,t minant, type and efficiency of air pollu- (3) Any permit application for any ma-
3 4 1 Emission testing will be required tion control equipment and other informa- jor source or major modification which

of all sources with established emission tion necessary to quantify operation, could receive an approval order only if the
limitations at least once evers five years. pollution emission and evaluate pollution area in question were redesignated as
Sources approved in accordance %kith control. Class III, and any material submitted as
Section 3.1 will be tested wkithin six part of that notice of intent were available,
months of start-up. Sources for which 3.6 Prevention of Significant Deteriora- insofar as practicable, prior to any public
emission limitations are established pur- tion of Air Qualit' (PSD) hearing or redesignatiorl.
suant to Section 3.2.1 which do not re- 3.6.1. Area Designat*ons. Allareas ofthe In accordance with Section 164 of the
quire modification will be tested within State shAl be designated as Class 1, 11, or Clean Air Act. redesignations to Class Ill
one year of the effective date of these III. may be approved by the Governor only
regulations In addition, if the Executive a. Pursuant to section 162(a) of the aiter consultation with appropriate com-
Secretary has reason to believe that an federal Clean Air Act the following areas mittees of the legislature and if units of
applicable emission limitation is being are designated as mandatory Class i: local government representing a majority
exceeded i e., through visible emission (I) Arches National Park of the residents of the proposed area to be
observations and monitoring data. etc.) (2) Bryce Canyon National Park redesignated enact ordinances concurring
he may require the owner or operator to (3) Canyonlands National Park in the redesignation.
perform such emission testing as is nec- (4) Capitol Reef National Park e. Prior to submittal to the Governor of
essary' to determine actual compliance (5) Zion National Park a recommendation to redesignate ans
status The Committee may grant excep- b. Pursuant to section 162(b) of the area:
tions to the mandator- testing require- federal Clean Air Act, all other areas of (1) Notice shall be published in each
ments of this paragraph 3.4.1 which are the State are designated as Class If unless daily ne,.spaper in the affected area and
not inconsistent Aith the purposes of redesignated as provided in section 3.6.2 written notice shall be made to local gov-
these regulations or are designated as non-attainment areas. ernnent units, other states. Indian govern-
34 2 At least 30 days prior to con- 3.6.2 Area Redesignation. ing bodies. Federal Land Managers whose

ducting any emission testing required a. Within the restrictions and require- lands may be affected by, the proposed
under any part of these regulations, the ments of this paragraph, the Committee redesignation and public hearings shall be
owner or operator shall notify the Execu- may submit to the Governor for decision a conductzd ',, the affected areas. Such no-
tive Secretars of the date, time and place recommendation to redesignate areas from tice shall be made at least 30 days prior to
of such testing and, if determined nec- any class to any other class, the public hearing and include a statement
essary by the Executive Secretary, the b. In accordance with Section 162(a) of of the availability of the discussion out-
owner or Operator shall attend a pretest the Clean Air Act, areas designated as lined in paragraph 3.6.2.e(2). Prior to the
conference Class I under paragraph 3.6.1(a) may not issuance of a notice under this paragraph

3 4 3 All tests shall be conducted be redesignated. respecting the redesignation of _,nv Feder-
wkhile the source is operating at the max- c. In accordance with Section 164(a) of al lands, a written notice shall be given to
imum production or combustion rate at the Clean Air Act, the following areas the appropriate Federal lands, a written
w&hich such source wilfl be operated. Dur- may be redesignated only as Class I or Ii. notice shall be given to the appropriate
ing the tests, the source shall burn fuels (I) An area which as of August 7. 1977, Federal Land Manager who shall be af-
(ir combustion (t fuels, use raw mate- exceeded 10.000 acres in size and was a forded opportunity (not to exceed 60 days)
rials, and maiintain process conditions national monument, a national primitive to confer with the Committee respecting
represen:atie of normal operations, and area, a national preserve, a national re- the redesignation and to submit written
shall ofperate under such other relevant creation area, a national wild and scenic comments and recommendations. In rec-
cinditiIis as the Executie Secretary river, a national wildlife refuge, a national ommending redesignation of any area with
%hall specify lakeshore or seashore; and respect to which a Federo' Land Manager

Environment RePer 54



526:0542 STATE AIR LAWS

schedule. Compliance must be achieved b. Ahrahive,%. Abrasives used for dry d. (ompliance with the emission limita-

as expeditiously as practicable but no unconfined blasting referenced in tion% shall be determined as follows.

later than December 31, 1983 or such paragraph 4.10.3.a shall ctJmply with the

later date as may be specified by Con- following performance standards: I. [missions from all sources in the

gress or EP6, under the Clean Air Act. ( I ) Before blasting the abrasive shall plant or process for which compliance is

4.10 Abrasive Bla.stin, not contain more than '; by weight ma- being demonstrated with potential emis-

4.10.! V'oihle Fmis.iov Stanards, terial passing a #70 U.S. Standard sieve. sions greater than .2 pounds per day flu-

a. No person shall, if he complies with (2) After blasting the abrasive shall oride shall be included in the demonstra-

performance !'andards outlined in Sec- not contain more than 1.8% by weight tion of compliance.

tion 4.10.3 or if he is not located in an material 5 micron or smaller. 2. All tests shall be conducted while the

area of nonattainnient for particulates, Abrasives reused for dry unconfined source is operating at the maximum rate

discharge into the atmosphere from any blasting are exempt from b(2), but must at which such source will be operated.

abrasive blasting any air contaminant for conform with b (1). During the tests, the source shall use raw

a period or periods aggregating more materials and maintain process conditions

than three minutes in any one hour c. Ahtraive (Certt/icatbon.. Sources representative of normal operations and

which is a shade or density darker than using the performance standard of Sec- such other relevant conditions L5 the Ex-

40% opacity. tion 4.10.3.a(4) to meet the requirements ecutive Secretary shall specif.

b, No person shall, if he is not comply- of Section 4.10.1 must demonstrate they 3. Fluoride shall be measured according

ing with an applicable performance stan- have obtained abrasives from persons to Method 13A or 1313, Appendix A, Part

dard in Section 4.10.3 and is in an area which have certified (submitted test 60, Title 40. of the Code of Federal

of nonattainment, discharge into the at- resultsl to the Executive Secretary at Regulations.

mosphere from any abrasive blasting any least annually that such abrasives meet 4. Flow rates shall be measured accord-

air contaminant for a period or periods the requirements of Section 4.1 0.3.b. 7-g to Method 1, Appendix A, Part 60,

aggregating more than three minutes in Title 40, of the Code of Federal

any one hour which is of a shade or den- 4.11 Regulations

sit> no darker than 20/f opacity. Regulation for the Control of Fluorides 5. Fugitive emissions from the sources

4.10.2 li.sihle Lmis on Evaluation from Existing Plants. covered in this Section 4.11 shall be esti-

lechoiquo'. Visible emission evaluation a. The owner or operator of the Chevron mated using methods and procedures

of abrasive blasting operations shall be Chemical Company Phosphate Fertilizer which have been approved in advance by

conducted in accordance with the Plant located in the Wasatch Front Air the Executive Secretary.

following provisions: Quality Control Region shall not after 6. The Executive Secretary will be noti-

a. Emissions from unconfined blasting July I, 1983, discharge, or cause the dis- fled at least 30 days prior to the testing of

shall be read at the densest point of the charge of fluoride into the atmosphere in any source.

emission after a major portion of the excess of the following: 7. Analysis, calculations, and prelimi-
spent abrasive has fallen out, at a point I. Wet Process Phosphoric Acid Plants. nary results of all testing shall be made

not less than five feet nor more than The fluoride emissions exclusive of tank avaiable toes peiodu

twenty-five feet from the impact sur'ace farm emissions shall not exceed 148 g/me- ing any testing period.

from any single abrasive blasting nozzle. tric ton of equivalent P:0, feed. 8. Reports of all compliance testing

b. Emissions from unconfined blasting 2. Superphosphoric Acid Plants. Total must be submitted within 30 days of the

employing multiple nozzles shall be fluoride emissions shall not exceed 5 c ion of such testing unless other-

judged as a single source unless it can be furd emsinshlnoexed5 wise approved by the Executive Secretary.
demonstrated ngle owner or ot g/metric ton of equivalent P:O, feed. 9. Records of all compliance testing

b the operator 3. Ammonium Phosphate Plants. Total shall be kept for a period of two years
that each nozzle, evaluated separately, fluoride emissions shall not exceed 508 following such testing.
meets the emission and performance g/metric ton of equivalent total product.
standards provided for in this Section e. Subsequent emissions testing shall be

4.10. b. Prior to the commencement of oper- conducted in accordance with Section 3.4

c. Emissions from confined blasting ation of any existing Triple Superphos- of these regulations.

shall be read at the densest point after phate Plant or Granular Triple Super-
the air contaminant lea%,es the enclosure, phosphate Storage Facility located in the

4.10.3 P-rft'rowioc Standurel. Wasatch Front Air Quality Control Re- 4.12 - National Emission Standards
a. To satisfy the requirements of Sec- gion, Chevron shall submit a notice of for Hazardous Air Pollutants.

tion 4.10.1, any abrasive blasting opera- intent to the Executive Secretary and ob- The provisions of 40 Code of Federal
tion may use at least one of the following tain appropriate emission limitations. Regulations (CFR) Part 61, National
performance standards: c. Within 180 days following the effec- Emission Standards for Hazardous Air

I ) Confined blasting: tive date of this section, the owner or Pollutants, are incorporated into these reg-

12) Wet abrasive blasting, operator of the Chevron Phosphate Fertil- ulations by reference. References in 40
(31 Hydroblasting: or izer Plant shall conduct testing to deter- CFR Part 61 to "the Administrator" shall

(4) Unconfined blasting using mine compliance with the emission limita- refer to the Executive Secretary of the

abrasives as defined in Section 4.10.3.b. tions listed in subparagraphs a 1-3. Committee. See Appendix C.
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soon M. Matheson STATE OF UTAH
Governor

DEPARTMENT OF HEALTH
DIVISION OF ENVIRONMENTAL HEALTH

150 West North Temple, P.O. Box 2500, Salt Lake City, Utah 84110

Atdn E. Ricking, Dketo

533-6108. Acorn 428 801-SU21

October 19, 1981
Jaines 0. M0 on, M-D., Dr.IL

Executive )irecmr
801-S33-6111 Utah Method for Analyzing the EPA Method 5 Back Half particulateii
DJVisrQNS

CommunityHealth Se ce, In paragraph 4.1.3 of EPA Method 5, insert "distilled" before the wordEnvironmen ta HealtLFailyH.althSevices water and add to the end of the paragraph the following: "Take a volumeHealth C4& FinancingWW Stiandt iv' of distilled water equal to the volume of water charged tothe impingers

Odirectly from the container used to fill the impingers and place it in
AdmignketSer a clean sample container, cap the container and label "back half waterHealth P ,i,,, =w= blank""

Policy Devedopwent b
Medical EZainnerState Health La6otor- After following the procedure of paragraph 4.2 Method 5 transfer the

impinger water from the graduated cylinder or (if the moistute deter-
mination was made gravametrically) directly from the impingers to a
clean sample container. Mark liquid level, cap and label the container
"back half water". Then rinse the first three impingers and connecting
glassware including the back half of the filter holder, with acetone.
Place the rinse in another sample container, mark liquid level, cap
and label "back half wash".

When the evaporation of the back half wash is to begin follow the
procedure called for container #2 in paragraph 4.3 of Method 5. The
same procedure is to be followed for the back half water except that
the water should be evaporated in an oven in which the air temperature
is held at 105C rather than at ambient temperature. The back half
water blank should be determined by the same procedure used for the
acetone blank listed in paragraph 4.3 and 6.6 and 6.7 of Method 5.
Back half particulate is the sum of the weights of the residues of
the back half water and back half acetone rinse minus the water
and acetone blanks.

Back half particulate is not to be added to the front half particulate
captured in the probe and filter. Back half particulate should be
reported separately and not used to determine compliance with State
regulations.

il
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Appendix D
Calibration Data
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date 1) 9 -eter box number fU,,A L tL

Barometric pressure, P 30,1- in. Hg Calibrated by 3L( I ,--

Gas volume Temperature
Orifice Wet test Dry gas Wet test Dry Ras meter
manometer meter meter meter Inlet-Outlet Avg Time
setting (V,), (Vd), tW), (td.), (td), (td). (0),

3 3 OF OF OF
in. H 20 ft ft 0 F OF min in. H.,0

871 F- 7

20 10 /0 2Z5 /3 L5~ 1 %?5 6,98 7 32-1.5 10 II0, Z",(-_ L ,5 €' 7 Jg

21- .0 f10 /0' fl1547S77~ !o/.~ jj13

Avg 9?3 /

L V P( td + 460) 0 37~ (t + 460)G2
in =Y H 0.37 &H -Io . = Vd( P 3+ C- (t a0 + 460) ' = b (td + 460) V 6 w

*.20 ~~ 136 ~ V(b 13.6~

0.5 0.03681y _s .3., -z"541 . . z) Z

1.0 0.0737 [ 5 'E "471) 03 1

-7 --" - I/
1.5 0.110 to 30-2- 517,0o0 -5 1 Z 1

2.0 __ 0.4 Q 2 6 .

4.0 0.294 1 1 0- 1 (Io1) $7/

If there is only one thermometer on the dry gas meter, record the temperature
under td '

Quality Assurance Handbook M4-2.3A (front side)
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TYPE S PITOT TUBE INSPECTION DATA FORM

#-6
Pitot tube assembly level? _ _ _ yes no

Pitot tube openings damaged? yes (explAin below) - no

r1 = 0 0 (<100), a2 0 0 0 (<100), 01 = O (<50),

2= 0 (<50)

= , E = 0 0, A - /// (in.)

z = A sin ¥ = 0, C) sm (in.); <0.32 cm (<1/8 in.),

w = A sin 0 = -,a0 cm (in.); <.08 cm (<1/32 in.)

P )7/3,? , ' ma- (In.) Pb //Z .0,S-& an (in.)

Dt = S -7 5 - (in.)

Comments: C $~C~)/9~ ~~F7& -//9 f2E/

FI 2 2.. /9s,,v, 6 / ' 3 ?.s/E C01c,/, r,_ = 6), C

Calibration required? yes _____ no

Quality Assurance Handbook M2-1.7
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

/ /Yi P1rn6iEf?

Date ' 9 /) Thermocouple number [)6
2-9 .z37

Ambient temperature C-- 0C Barometric pressure ,'Yd7 5 - in. Hg

Calibrator 6*fWI5q/ Reference: mercury-in-glass 4/_5

other

Reference Thermocouple
Reference b thermometer potentiometer Temperature
point Source temperature, temperature, difference

number (specify) 0C 0C * ' '

aEvery 300C (500F) for each reference point.

bType ,f calibration system used.
C[(ref temp, -C + 273) - (test thermom temp, 0C + 273)1

ref temp, OC + 273 100<1.5%.

%4mLsrec6 wlThfew Ile v T iREF
Quality Assurance Handbook M2-2.10
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STACK TEMERATURE SENSOR CALIBRATION DATA FORM

Date __ _ 0_-f- _ __Thermocouple number PI

Ambient temperaturE _C Barometric pressure -29.23Z in. Hg
Calibrator ! / Reference: mercury-in-glass IVI

SC Tr
other

Reference Thermocouple
Reference thermometer potentiometer Temperature
point Source temperature, temperature, difference,c
number a  (specif ) 0C 0C

o/C- 0.3 o, o./

VA-, M7 ,97,O / 70.2 . 7

a Every 300C (500F) br each reference point.
bT -pe of calibratioisystem used.
c[(ref temp, -C - 23) - (test thermom temp, 'C + 273)1

e reftemp, 0C + 273 ,J 100<1.5%.

Quality Assurance Handbook M2-2.10
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date MY 06"-_ _ Thermocouple number P7

Ambient temperature _C Barometric pressure 2 .-2 in. Hg

Calibrator G4&RJSbA/ Reference: mercury-in-glass N8S
Sc-o 7-

other

Reference Thermocouple
Reference b thermometer potentiometer Temperaturec

point Source temperature, temperature, difference,
number a  (specify) 0C 0C %

,3 j0,3

/00 801fc ,4

- "-LcLje 7I. ,77. 7

aEvery 300C (500F) for each reference point.
bType of calibration system used.
c[(ref temp, °C + 273) - (test thermom temp, 0C + 273)1

ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

#vvTWxe44

Date ._ JJ 3' Thermocouple number 1'E r/ -ET-

Ambient temperature - 0C Barometric pressure in. Hg

Calibrator $i Reference: mercury-in-glass t(3. 3F

other

Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Sourcea temperature, temperature, difference,
number (specify) 0C 0C

aType of calibration system used.

b (ref temp, OC + 273) - (test thermom temp, OC + 273)] 1
ref temp, IC + 273 J] "

Quality Assurance Handbook M5-2.5
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NOZZLE CALIBRATION DATA FORMv

Date 9 . 1'9 9/ Calibrated by ,.

Nozzle Nozzle Diameter b
identification D D D, AD, D

number mm tn.) MM fin.) mm fin_) Imm (in.) avg

where:

aD 1 three different nozzles diameters, mm (in.); each
,2,3, diarmeter must be within (0.025 mm) 0.001 in.

b AD : maximum difference between any two diameters, mm (in.).

AD <(0.10 iam) 0.004 in.

c D -average of DI, D and D3
avg 1'2' and

Qality Assirance Hfancbook 115-2,6

32



Appendix E
Field Data
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(am) (gi) (en)

FILTER NUMBER 0. L L 9f ,. 17

ACETONE WASHINGS (Probe, Front

Hall Filter) LT ',71j .O -

BACK HALF (it needed) hot i I&, 
-'

Toul Weight of Particulates Collected 91h

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPINGER I (20)))

IMPINGER 2 (H20) ci~d~C/

IMPINGER 3 (Dry) ~

IMPINGER 4 (Silica Gel) 9iq3 .

Total Weight of Water Collected3 a.

Ill. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

VOL Co2  0 0 o

VOL o IT , - /02'q .
VOL S CO

VOL 5 N 2

Vol % N2 = (100%- % CO 2 . %0 2 .% CO)

AMD FORM
FEB 84 651 REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

1 4r3 A~ u"11 O - #
BUILOING NUMBER SOURCE NUMBER

IX eaa& giu-sl F"C 1(4 6
PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(gm) (am) (en)

FILTER NUMBER O.5O7I o..fl

ACETONE WASHINGS (Probe, Front
Half Filter) -7 7

0

no+ IdIL 4 hLq I.
BACK HALF (it needed) 0 , O, -

Totul Weight of Particulates Collected

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
.... C n) (p22) (Urn)

IMFINGER 2 (H20)

IMPINGER y 0)

IMPINGER 4 (Silica Get) j9.g { ) . g

Total Weight of Water Collected s j
am

IIl. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4AVRG

VOL CO 2

VOL. 02

VOL % CO

VOL . N 2

Vol %N 2 = (100%. % CO2 . % 0 2 .% CO)

FOR 84 651 REPLACES OEHL 20. MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

PAPTICULATE S

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(a . (era) (in)

FILTER NUMBER 7 C- 7 0
ACETONE WASHINGS (Probe, Front 3,.,-l- ,

Halt Filter) ion. I)O1 /____o _-7_o.

BACK HALF (It needed)

:otul Weight of Particulates Collected

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(9im) (arn) (g-)

IMPINGER I (H20) .IC2 $4 - 31

IMPINGER 2 (H20)

IMPINGER 3 (Dry)/1__________

IMPINGER 4 (Silic, Get)

ToI Weight of Water Collected g
Ill. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

VOL 5 CO
2

VOL 0 2

VOL 173

VOL % N
2

Vol %N 2 = (100%-% CO2 . %02. % CO)

AMD FORM

FEB 84 651 REPLACES OEHL 20. MAY 78, WHICH IS OBSOLETE.
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PRELIMINARY SURVEY DATA SHEET NO. 1
(Stack Geometry)

BASE PLANT

H;lu rF,3 gSAM ,B/&N4 .F...4t
DATE SAMPLING TEAM

SOURCE TYPE AKD MAKE

SOURCE NUMBER , INSIDE STACK DIAMETER/-O. C

/L: .i " . ) Qn -c 7 Ihes
RELATED CAPACITY TYPE FUEL

DISTANCE FROM OUTSIDE OF NIPPLE TO INSIDE DIAMETER

-5 Inches

NUMBER OF TRAVERSES NUMBER 0F PINTS/TRAVERSE3 '5-
LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDE
POINT DIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(Inches) (Inches)

7<-'____ __.  ___ ' . 7K- /q" "%

OEHL 1A5...
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BASE DATE

INSIDE STACK DIAMETER [L_ - i.; W w- :,: O - r , I , F "  Inches
T
r A T IO 1 'RESSURE

30 IIn Hg
STACK STATIC PRESSURE

-, -/1 °In H20
SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 . STACK TEMPERATURE (OF)

Ic) 76
!' . -1 - 7

S ''-
r</ /5 Fi-

_ _ _ _ _ _ _ _ _ _ _ _-[I //, ." -/

AVERAGE

OEHL FORM 16
APR 74
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Appendix F
Acetone & Distilled Water Blank Results
and Particulate Emissions Calculations
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BLANK ANALYTICAL DATA FORM

Plant Fi H A 7 (AT.
Sample location p'1;/ iusf b c I -" A1P!f; Pila PhifL

Relative humidity

Liquid level marked and container sealed 7
Density of acetone (p a) 0,7L g/ml

Blank volume (V a ) ___ _ml

Date and time of wt 1 J; 00 Gross wt ,9J -,. mg

Date and time of wt 10 ,00 Gross wt 9-71iY, mg
Average gross wt q71 .0 mg

Tare wt g7J 0 5  mg

Weight of blank (mab) .j mg

a ab = (a5 .= V - 0, 0 4- mg/gC -Va Pa (* 50 ) (0.19 )

Note: In no case should a blank residue greater than 0.01 mg/g
(or 0.001% of the blank weight) be subtracted from the sample
weight.

Filters Filter number

Date and time of wt Gross wt mg

Date and time of wt Gross wt mg

Average gross wt mg

Tare wt mg

Difference wt mg

Note: Average difference must be less than ±5 mg or 2% of total
sample weight whichever is greater.

Remarks

Signature of analyst 0'i.PA . )

Signature of reviewer

Quality Assurance Handbook M5-5.4
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BLANK ANALYTICAL DATA FORM

Plant HilI Af8 I7

sample location AI;, P'!G . 0o' 0A , / i, 170i

Relative humidity

Liquid level marked and container sealed

Density of w(pa )  1.0 g/ml

Blank volume (Va) 0C ml

Date and time of wt i '' r 1boo Gross wt q97 37 mg

Date and tiic of wt o1 5cr 07i- Gross wt qF 7 .1 mg

Average gross wt ?/47 3?/ mg

Tare wt 7- mg

Weight of blank (ma) ab. mg

n ab - 12- ). .L 0j. mg/ga VP (u ) ( j. 0

Note: In no case should a blank residue greater than 0.01 mg/g
(or 0.001% of the blank weight) be subtracted from the sample
weight.

Filters Filter number

Date and time of wt Gross wt mg

Date and time of wt Gross wt mg

Average gross wt mg

Tare wt mg

Difference wt mg

Note: Average difference must be less than ±5 mg or 2% of total
sample weight whichever is greater.

Remarks

Signature of analyst .

Signature of reviewer

Quality Assurance Handbook M5-5.4
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