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PREFACE

Thi s gui debook is available to the staffs of the U S
Environnental Protection Agency (EPA) and state or |ocal agencies
t hat conduct and nanage em ssion test progranms, their em ssion
testing contractors, and other em ssion testing firnms. Hard
copies and el ectronic copies (floppy disks) witten in
WrdPerfect 5.1 may be obtained fromthe Em ssion Measurenent
Techni cal Information Center (EMIIC). Call (919) 541-0200 or
wite to:

Em ssi on Measurenent Technical | nformation Center
ATTN.  Gui debook for Em ssion Test Report

U. S. EPA, Em ssion Masurenent Branch

MD- 19

Research Triangle Park, NC 27711

Users of the EMIIC Bulletin Board System (BBS) al so may
downl oad this guidebook. The EMIIC BBS is a part of the EPA
Ofice of Air Quality Planning and Standards (OAQPS) Technol ogy
Transfer Network (TTN) operated by the Mdeling Support Section
of the Source Receptor Analysis Branch located in Durham North
Carolina. It is accessible 24 hours a day, 7 days a week.
During normal business hours (Eastern Standard Tine), users nay
call (919) 5415384 to receive help fromthe system operator
(SYSOP) about the TTN BBS. Dan Bivins at (919) 541-5244 is al so
avai l abl e to answer specific questions about the EMII C BBS.

The EMII C BBS is open to all interested persons. To access
the BBS, the user needs a conputer, a nodem and a conmunicati on
package capabl e of comruni cation at 1200, 2400, or 9600 baud,

8 data bits, 1 stop bit and no parity (8-N1). The BBS tel ephone
nunber is:

(919) 541-5742 (2400 baud) or (919) 541-1447 (9600 baud)

When a user first gains access, the programw |l ask a
series of questions to help set the necessary conputer
paranmeters. These settings may be changed at any tinme through
the System Utility Section of the Top Menu. New users nust
answer a short registration questionnaire. Conplete access is
given to the user upon acceptance of the registration by the
SYSOP. EMIIC BBS registration is free of charge.
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EMISSION TEST REPORT FORMAT

PURPOSE AND USE OF GUI DEBOOK

The purpose of this guidebook is to pronote consistency in
the preparation and review of test reports for em ssion test
prograns sponsored by the U S. Environnental Protection Agency
(EPA), state and | ocal agencies, and the private sector.

The em ssion test plan conprises witten descriptions,
summary tables, and figures that enconpass all aspects of an
em ssion test program The em ssion test report nust provide the
i nformati on necessary to docunent the objectives of the test and
det erm ne whet her proper procedures were used to acconplish these
obj ecti ves.

The Em ssion Measurenent Branch (EWVB) of EPA requires the
preparation of a site-specific test plan before a test. The
em ssion test report presents the information gathered according
to this test plan. Therefore, the contents of the test plan
serve as the foundation for the test report.

Thi s gui debook presents a standard format for preparing the
em ssion test report. The standard test report contains a table
of contents, six sections, and appendi ces. Rather than
di scussing the standard format, this guidebook [ists the contents
for each section. Then an exanple is given to illustrate the
intent of each list. The list at the beginning of each section
serves a dual purpose: (1) as a guide to the preparer and (2) as
a checklist for both the preparer and the reviewer of the test
report.

Readers may reproduce any part of this gui debook.
El ectronic copies are available fromEMIIC. A PostScript-capabl e
printer will provide high quality reproduction of the graphic
figures. In addition, the Em ssion Measurenent Branch (EMB), EPA
is preparing methods data sheets that serve as both data
recording fornms and Q& QC checklists. Copies are avail able
t hrough EMII C at (919) 541-0200.



1.0 | NTRODUCTI ON
1.1 SUWARY COF TEST PROGRAM

In this section, wite a brief sunmary that identifies or
states, as applicable, the follow ng:

o Responsi bl e groups (participating organi zations)
« Overall purpose of the em ssion test

« Regulations, if applicable

o Industry

« Nane of plant

« Plant | ocation

o« Processes of interest

« Alr pollution control equipnent, if applicable
« Em ssion points and sanpling |ocations

o« Pollutants to be neasured

« Dates of em ssion test

Note: The contents and format of this section should be the sane
as that in the Site-Specific Test Plan, except for the change in
tense in which the section is witten.

EXAMPLE:

1.1 SUWARY OF TEST PROGRAM

The U. S. Environnental Protection Agency (EPA)
Ofice of Air Quality Planning and Standards (QAQPS),
Em ssion Inventory Branch (EIB) is responsible for
devel opi ng and maintaining air pollution em ssion
factors for industrial processes. EIB, in collabora-
tion with the [Trade Organi zation], is presently
studyi ng the wood products industry. The purpose of
this study is to devel op em ssion factors for oriented
strand board (OSB) production facilities. The Em ssion
Measur enent Branch (EMB) of QAQPS coordi nated the
em ssion nmeasurenent activities at this plant.
[Contractor] and [ Trade Organi zati on] conducted the
em ssi on neasurenents.

EPA/ EI B and [ Trade Organi zation] considered the [Pl ant]

n [City, State] to be one of four facilities that represent
he diversity in wood species and dryer control devices.
his test was the second of the four and was conducted

Dates]. Sinultaneous neasurenents were conducted at the
inlet and outlet of the electrified filter bed (EFB) for the
No. 1 wood wafer dryer exhaust and at the press vents.
Pol l utants neasured were: particulate matter (PM,

i
t
T
[
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condensi bl e particulate matter (CPM, carbon nonoxi de (CO,

ni trogen oxi des (NQ), hydrocarbons (HC), fornal dehyde (plus
ot her al dehydes and ketones), and volatile and semvolatile
or gani ¢ conpounds.

I A O O A A I
1.2 KEY PERSONNEL

In this section, include the foll ow ng:

« Nanes and tel ephone nunbers of key personnel

EXAMPLE:

1.2 KEY PERSONNEL

The key personnel who coordi nated the test program
and their phone nunbers are:

« [Contractor] Project Manager XXX/ XXX- XXXX
« EI B Techni cal Coordi nator XXX/ XXX- XXXX
« EMB Field Test Coordinator XXX/ XXX- XXXX
« [Plant] Cont act XXX/ XXX- XXXX
« [ Trade Organi zation] Representative XXX/ XXX- XXXX
« [Contractor] Process Mbnitor XXX/ XXX- XXXX
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2.0 PLANT AND SAMPLI NG LOCATI ON DESCRI PTI ONS

2.1 PROCESS DESCRI PTI ON AND OPERATI ON

In this section, include the foll ow ng:

General description of the basic process
Fl ow di agram (i ndi cate em ssion and process test points)
Di scussion of typical process operations, such as:
- Production rates
- Feed material and feed rates or batch sizes
- Equi prent sizes and capacities (ratings)
- Production schedul es (hours/day, days/week,
weeks/ year, peak peri ods)

In the flow diagram trace the process frombeginning to
end. ldentify the major operations. Show only those gas,

l'iquid,
EXAMPLE:

and solid flow streans that relate to the em ssion test.

2.1 PROCESS DESCRI PTI ON

for

Figure 2-1 illustrates the basic processing steps
OSB production. The steps are:

« Logs are slashed, debarked, cut into shorter
| engths, and sliced into thin wafers.

« The wafers are dried, classified, blended and
mxed with resin, oriented, and forned into a
mat .

« The fornmed mats are separated into desired
| engt hs, heated, and pressed to activate the
resin and bond the wafers into a solid sheet.

« Sheets are trimed, edge treated, and packaged
for shipping.

At this [Plant], the wood m x during the test was

60 percent soft wood (e.g., pine), 30 percent soft

har dwood (e.g., sweet gun), and 10 percent hardwood.
Two 12-foot dianmeter dryers processed 30,500 | b/hr of

fl akes. The noisture content of the flakes |eaving the
dryer was 3 percent. Inlet tenperature to the dryer
ran at 900°F and the exit tenperature was 255°F. A
McConnel burner firing recycled waste (wood trim

fines, and resinated sander dust) heated the dryers.

An oil-fired Wellens burner served as a backup, but was

not

used during the test.

2-1



The em ssion test points were EFB inlet and outl et
(stack) and the roof vents fromthe press.

Figure 2-1
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2.2 CONTROL EQUI PMENT DESCRI PTI ON

In this section, include the foll ow ng:

o« Description of all air pollution control systens, if
applicabl e

« Discussion of typical control equi prent operation and,
if necessary, a schematic

EXAMPLE:

2.2 ELECTRI FIED FI LTER BED DESCRI PTI ON

Particulate nmatter fromthe wafer dryer is
controlled by cyclones and an electrified filter bed
(EFB) manufactured by [ Manufacturer]. Figure 2-2 is a
schematic of an ionizer and gravel bed assenbly. The
EFB is an electrostatic precipitator (ESP) that uses
pea-gravel as its collection el ectrodes.

The gases enter the EFB into an annul ar region
formed by two concentric cylinders. The inner cylinder
is the ionizer. 1lons forned by the ionizer stream
toward the adjacent cylinder wall and inpart electro-
static charges on dust particles.

After passing through the ionizer, the gas fl ows
down the chanber into the filter bed section. The
filter bed consists of pea-shaped gravel held between
two cylindrical |ouvers. A high DC positive voltage
pol ari zes the gravel and induces regions of positive
and negative charge on the pebbles. As the gases pass
t hrough t he pebbl e bed, the negatively charged dust
particles are collected on the positively charged
regions on the gravel.

As dust accunulates in the filter bed, the
resistance to gas flow increases. To maintain constant
fl ow and renove coll ected particles, the EFB slowy and
continuously renove gravel fromthe bottom The
renoved gravel is agitated to renove the dust particles
and is recycled into the EFB at the top.
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Figure 2-2
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2.3 FLUE GAS SAMPLI NG LOCATI ONS

In this section:

« Provide a schematic of each |location. Include:
- duct dianeter
- direction of flow
- dinmensions to nearest upstream and downstream
di sturbances (include nunber of duct dianeters)
- location and configuration of the sanpling ports
- nipple length and port dianeters
nunber and configuration of traverse points
. Cbnflrn1that the sanpling |ocation net the EPA criteria.
If not, give reasons and di scuss effect on results.

. Discuss any special traversing or neasurenent schenes.

EXAMPLE:

2.3 FLUE GAS SAMPLI NG LOCATI ONS

Em ssi on sanpling was conducted at: (1) the EFB
inlet on dryer No. 1, (2) the EFB outlet stack on dryer
No. 1, and (3) the press vents. Figures 2-3, 2-4, and
2.5 are schematics of these sanpling |ocations.

2.3.1 EFB Inlet. Four 4-inch ports were installed
at Sections XX and YY as shown in Figure 2-3. Because
of obstructions around the site, Section XX was the
only practical location for Methods 202 and 0011.

Met hod 1 requires that Section XX have 24 traverse

poi nts; each point was sanpled for 2.5 mnutes for a
total tinme of 60 mnutes. One train traversed into the
duct while the other traversed out. At Section YY,
about 2 feet below Section XX, one port was used for
the paired Method 25 single-point sanpling and the
second for Method 25A and Met hod 3.

2.3.2 EFB Qutlet. The outlet stack for the EFB
has two 4-inch sanpling ports A and B as shown in
Figure 2-4. Additional 4-inch ports C through H were
installed as shown. Methods 202, 0011, and MVb were
conducted at Section XX at 24 points (2.5 mnutes at
each point), the VOST train were conducted at port E,
and Methods 25 (dual), 10, 7E, and 3 were conducted at
Section YY.

2.3.3 Press Vents. The press has eight roof vents
as shown in Figure 2-5. The two vents on the ends (1
and 8) were not tested because they were not directly
over the press and little or no em ssions were expected
fromthese vents. Different pairs of the other six
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vents were sanpled for fornal dehyde em ssions (Mt hod
0011) during each of the three test runs.
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Figure 2-3. Schematic of Unit No. 1 EFB inlet sanpling |ocation.
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Figure 2-4. Schematic of Unit No. 2 EFB outlet stack sanpling |ocation.
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Figure 2-5. Press vents sanpling |ocation configuration and testing schene.
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At this location, a 4-foot stack extension to
i mprove flow conditions was constructed. The extension
cont ai ned one 4-inch port. Each vent "stack" was
traversed (12 points) in only one direction. The
traverse of the second vent of a pair was in the
direction perpendicular to the first vent traverse.
Al t hough the location did not neet Method 1
requirenents, the results will not be affected since no
particul ate sanpling was conducted at the press vents.
The fl ow check for non-parallel flow before the test
showed that the flow conditions were acceptable, i.e.,
the fl ow was not cycl onic.

2.4 PROCESS SAMPLI NG LOCATI ONS
| f process stream sanples were taken, include the follow ng:

« Schematic of |ocations, if hel pful

o Description of each sanpling or neasurenent |ocation

o Description of procedure used to obtain sanples or
nmeasur enent s

« Discussion on the representativeness of each of the
process stream sanpling | ocations and sanpl es

EXAMPLE: No process sanples were required to be taken during the
OSB test. Therefore, the exanple belowis froma site-specific
test plan for a drumm x asphalt plant. At this plant, a tank of
waste fuel was used to supply the burners for the drum m xer.

The plan required one grab sanple per run of the waste fuel.

2.4 WASTE FUEL SAMPLI NG LOCATI ON

The sanple for each test run was taken froma tap
at the outlet of the waste fuel supply tank to the
burners. The sanple at this point was expected to be
honbgeneous. However, to ensure representativeness of
the sanple for each run, equal volunes of sanple were
taken at the beginning, mddle, and end of the run.
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3.

0 SUMVARY AND DI SCUSSI ON OF TEST RESULTS

3.1 OBJECTI VES AND TEST MATRI X

In this

secti on:

« Restate the overall purpose of the test program

o« List the specific objectives.

o« Include a test matrix table show ng the foll ow ng
(include schematics, if helpful):

EXAMPLE:

Run no. and date
Sanpl e type/ pol | ut ant
Test et hod

Sanmpling | ocations
Clock tine

Sampling tinme

3.1 OBJECTI VES AND TEST MATRI X

The

pur pose of the test programwas to devel op

em ssion factors for OSB production facilities fromthe
wood products industry.

The

specific objectives were:

Measure the em ssions of PM CPM CO, NQ, THC
f or mal dehyde, ot her al dehydes, and ketones, and
vol atile and sem -vol atile organics at the wood
waf er dryer EFB inlet and outlet |ocations.

Measur e formal dehyde, ot her al dehydes, and
ket ones em ssions fromthe press vents.

Determ ne the rel ationshi p between Method 25
and Met hod 25A for HC, and between Method 202
and the Oregon Departnent of Environnental
Quality (ODEQ Method 7 for particul ates (PM
and CPM) .

Assess the suitability of deriving a correction
factor for Method 25A.

bt ai n production rates, inlet and outlet dryer
tenperatures, drying rates, belt speed, EFB bed
vol tage and current, and EFB voltage and

i oni zer current.



Tabl e 3-1 presents the sanpling and anal yti cal
matri x and sanpling | og.

I A O O A A I
TABLE 3-1. SAMPLI NG MATRI X

RUN NO. SAVPLE TEST LOCATI ON/ CLOCK TI ME/ SAMPLI NG TI MVE
DATE TYPE METHOD
EFB | NLET | EFB OUTLET PRESS VENTS
1130-1420 | 1130- 1428 1123- 1233
1 PM CPM NB/ 202 60 60
7/ 30/ 91 o/ Co, VB 60 60
Fl A K MDO11 60 60 60 (Vents 2/3)
svoc MVB 60
VOC MDO30 60
TGNVD V25 60 60
THC MR5A 60 60
NO, M E 60
co MLO 60
2 1410- 1233
7/ 30/ 91 F/ A K MDO11 60 (Vents 4/5)
1215-1327 | 1215-1349
2 PM CPM NB/ 202 40 45
7/31/ 91 o/ Co, VB 40 45
Fl A K MDO11 40 45
svoc MVB 45
VOC MDO30 45
TGNVD V25 40 45
THC MR5A 40 45
NO, M E 45
co MLO 45
1800- 1933 | 1800- 1947 800- ?
3 PM CPM VB/ 202 60 60
7/31/ 91 0/ CO, VB 60 60
Fl A/ K MDO11 60 60 60 (Vents 6/7)
SvoC MVB 60
VoC MDO30 60
TGNVD V25 60 60
THC MR5A 60 60
NQ, M E 60
co MLO 60
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3.2 FIELD TEST CHANGES AND PROBLEMsS

If no field test changes or problenms occurred, this section may
be omtted. In this section, include the follow ng itens:

o List and discussion of any changes in sanpling and
anal ytical nmethods for em ssions or process information

EXAMPLE:

3.2 FIELD TEST CHANGES AND PROBLEMs

3.2.1 Percent |Isokinetics. Three of the 18 runs
exceeded the percent isokinetic requirenents of =10
percent as a result of incorrect data input. The
magni tude of the exceedances all occurring at the EFB
outlet were as follows:

« Run 1, MVb train for SVCC 83. 3%
« Run 2, M)O11l train for formal dehyde/ al dehydes 112.1%
« Run 3, M)O11l train for formal dehyde/ al dehydes 112.1%

Since the sanpl e anal yses invol ved the gaseous
(f or mal dehyde/ al dehydes) conponents and sem -volatile
conponents at the EFB outlet, these deviations are not
expected to affect the results.

3.2.2 Shortened Sanpling Tine. Run No. 2 had a
sanpling time of 40-45 m nutes rather than 60 m nutes.
The plant went down at 2:47 p.m The EMB test coordinator
determned this run to be adequate.
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3.3 PRESENTATI ON OF RESULTS

In this section and subsequent sections (one section for each
obj ective):

. Address each of the specific objectives and present a
summary of the results in tabular form D scuss the data.

EXAMPLE: This exanple is for only one of the objectives.
Subsequent sections should be simlar in content.

3.3 FLOW RATES FROM EFB AND PRESS VENTS

To determ ne mass enmission rates and EFB col |l ection
efficiency, flowrate is an inportant conmponent. In this
test program three separate trains provided sinultaneous
measurenents of velocities, tenperatures, and noisture
contents. Table 3-2 sunmarizes the flow rate data.

Met hod 3 data for O and CO are added to this table.

The foll ow ng observations are nade:

. The tenperature neasurenents of the EFB inlet and
outlet conpare to within +x2°F of each other,
except for Run I-1, which is within x4°F,

« The noisture contents of the EFB inlet and outl et
conpare to within £1 percent noisture of each
ot her.

« The flowrate from M/ 202, Run |-2 appears to be
hi gh, and all three runs from Mo/ 202 outl et appear
to be too | ow when conpared to flow rates fromthe
other trains. According to the Q/COQO, data, the
flowrate at the outlet should be slightly higher
than that of the inlet.

Based on the above observations, Runs I-2 and the
measurenents nade at the stack (EFB outlet) for M/ 202
were deleted fromthe averages. The average flow rates as
shown in Table 3-2 were considered to provide the best
data and, therefore, were used to cal culate the nass
em ssion rates.
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TABLE 3-2. VOLUMETRI C FLOW RATE DATA

RUN FLOW RATE, dscnh TEMPERATURE, oF MO STURE, %10 ORSAT, %
NO

Mb/ 202 MDO11 MVb Average | Mb/ 20 | MD011 | MVb Mb/ 20 | MDO11 MVb o} Co,

2 2

-1 54, 586 54, 334 54, 460 225 233 23. 4 24. 4 16.8 | 4.0
-2 60, 806 53, 131 53, 131° 225 228 22.7 24.5 16.5| 4.4
| -3 55, 510 54,874 55, 192 224 226 22.8 24. 4 17.0| 3.8
Avg 56, 967 54,113 225 229 23.0 24. 4 16.8 | 4.1
S1 51, 054 54,871 55, 342 55, 106" 227 226 227 23.3 22.5 23.8 [17.6| 3.2
S 2 52, 489 55, 803 55, 153 56, 433" 222 223 226 23.3 23. 4 24.0 |17.1| 3.8
S-3 52, 398 55, 165 57, 063 56, 114° 227 225 227 23. 4 22.9 24.0 [16.8| 4.0
Avg 51, 980 55, 280 55, 853 225 225 227 23.3 22.9 23.9 [(17.2| 3.7
V-1 32,163 32,163 111 2.2
V-2 31, 324 31, 324 130 3.6
V-3 39, 087 39, 087 133 3.3
Avg 34,191 125 3.0

Does not include M/ 202
Does not include M/ 202 runs




4.0 SAMPLI NG AND ANALYTI CAL PROCEDURES

4.1 TEST METHODS

In this section, include the foll ow ng:

« Schematic of each sanpling train

o Fl ow di agram of the sanple recovery

« Flow di agram of sanple anal ysis

o Description of any nodifications

« Discussion of any problematic sanpling or analytical
condi tions

I f a non-EPA nethod was used in place of an EPA net hod,
explain the reason. Place a copy of all nethods in Appendix Ato
the report. Be sure that non-EPA nethods are witten in detai
simlar to that of the EPA nethods.

EXAMPLE: This exanple is for just one of the test nethods. The
test report should include simlar schematics and fl ow di agrans
for each of the test nethods.

4.1 TEST METHODS

4.1.1 Particulate Matter/ Condensible Particul ate
Matter. PMCPMat the inlet and outlet of the EFB were
determ ned by Method 202. One of the objectives of
this test was to conpare Method 202 with ODEQ Met hod 7,
which is identical to Method 202 except for the
fol | ow ng:

« A second filter is placed just before the silica
gel i npinger.

« Acetone rather than nmethylene chloride is used in
the final rinse of the inpingers and connecting
gl asswar e.

« An optional out-of-stack filter is used before
t he i npi ngers.

Because of space limtations, Method 202 was
nodi fied by inserting a second filter in the sane
position as that in the ODEQ Method 7. This back-up
filter was anal yzed gravinmetrically according to the
ODEQ procedure. All other procedures were those of
Met hod 202. Figures 4-1 and 4-2 are schematics of
Met hod 202 (showi ng nodification) and ODEQ Met hod 7,
respectively.

Figures 4-3 and 4-4 illustrate the sanple recovery



procedure and anal ysis schenes, respectively.
1 A
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Figure 4-1. EPA Method 202 (nodified with back filter) condensible particulate sanpling train.
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Figure 4-2. Oregon DEQ Method 7 sanmpling train.
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Figure 4-3. Sanmple recovery scheme for particul ate/ condensi bl e sanpl es.
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Figure 4-4. Analytical scheme for particul ate/ condensi bl es sanpl es.
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4.2 PROCESS TEST METHODS

In this section, include the foll ow ng:

o Description of procedures used to obtain process stream and control
equi pnment data
o« Calibration procedures for any test equipnent, if appropriate

EXAMPLE:

4.2 PROCEDURES FOR OBTAI NI NG PROCESS DATA

The [Process Minitor] counted the nunber of press
| oads for each test period, and obtained the dryer data
fromthe central control panel, anmount of wafer fl akes
dried fromdigital neters calibrated to neasure the
anount of flakes |eaving the dryer, and the EFB data
fromthe EFB control panel.



5.0 |INTERNAL QA/ QC ACTI VI TI ES

5.1 QA QC PROBLEMS

In this section, discuss:

« QN QC problens that occurred during the test
« Sanple identification and custody probl ens

EXAMPLE:

5.1 QA QC PROBLEMS

One field spike was perfornmed at the EFB outl et
| ocation as a check of field handling and recovery
procedures. The field spike consisted of introducing
200 yl (0.80 ng) of the Field Spike Standard into an
i mpi nger containing 200 mM of the DNPH sol ution and
foll ow ng normal recovery procedures.

Only 0.094 ng out of 0.802 ng was recovered. A
check of the DNPH solution reveal ed that the cause of
t he poor recovery was due to the deterioration of the
sol uti on.

5.2 QA AUDI TS

For each of the test nmethods for which an audit was
conducted, list (if applicable) the follow ng:

Type of audit conducted
Limts of acceptability
Supplier of audit nmaterial
Audi t procedure

Summary of results

EXAMPLE: An exanple for Method 5 dry gas neter audit is provided
bel ow.

5.2 METERI NG SYSTEM AUDI T

An on-site audit of the nmeterbox calibrations was
conducted using calibrated critical orifices supplied
by EPA. The procedure that acconpanied the orifices
were used. The results of this audit are presented in
Table 5-1. Al audit values were within the acceptable
range of 5%



Table 5-1. Meter Box Calibration Audit
Met er Box Pre- Audi t Al | owabl e Cal cul at ed | Accept abl e

Nunber Val ue Error Y,
EN-1 0.9247 0. 8877<Y<0. 9617 0. 9498 Yes
EN-2 0. 9968 0. 9569<Y<1. 0367 1.0164 Yes
NU- 7 0. 9900 0. 9504<Y<1. 0296 0.9712 Yes
RAC 1 1.0437 1. 0020<Y<1. 0854 1.0601 Yes
RAC- 2 1.0183 0. 9776<Y<1. 0590 1.0386 Yes
RAC 3 1.1330 1.0877<Y<1. 1783 1.1393 Yes
RAC- 5 1. 0450 1. 0032<Y<1. 0868 1. 0367 Yes
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