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APPENDIX K/ST 3 l
QEPA Stack Test Review Summary Form

COMPANY NAME 6 & W% IOQA)Z/M — 5( onNey D/{VL
COUNTY _553 By (¢T \/ ) g«rs SENT (

PREMISE/ SOURCE NO. (_Df"'(I LY

source oescrieTion _ {017 \
43 '

CONTROL EQUIPMENT ___\/J Im:)m Ay S DWM

MONITORING EQUIPMENT (CEM)

TEST FIRM DATE(S) OF TEST _ (- ! | } 9 “(
FINAL TEST REPORT RECEIVED ON __ (NI AV ) {7 ! 9 1"(

POLLUTANT(S) TESTED P m kER—A

AUDIT SAMPLE SUBMITTED (please circle): YES or@ {if yes) PASSED or FAILED
emission RaTES: | M Fb OPERATING RATES*:

- 3 ;
ACTUAL®* __ .35 A‘k 0244 /)\f MAXIMUM®* 30D T—‘/ﬁzﬁ
acowasLe*~ (9.5 Q//!f / 0.35 d/}\r‘ DURING TEST PERIOD** __ 6258 77/}75<
TEST RESULTS: or FAILED or :G:TEST o TrEssED
) r NO
COMMENTS: (TT LY ) AF N2 R ) A= WF L

PRl 4 ST QM&W

| HEREBY VERIFY THAT THE INFORMATION CONTAINED WITHIN THE STACK TEST REPORT HAS
BEEN REVIEWED AND IT HAS BEEN DETERMINED THAT THE TEST PROCEDURES, ANALYSES, AND
CALCULATIONS ARE:

M AN ACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE APPROVED TESTING
METHODOLQGY

{ 1 AN UNACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE APPROVED TESTIN
ODOLOGY

wle ¢ aH

Date of Review {

* Based on three run averages
** Specify applicable units 7122793




PARTICULATE EMISSION TEST DATA

FACILITY :BARRETT PAVING
PROCESS/R BER :
SOURCE/RUN/ :2

TEST DATE 4

***********************************

VOLUME METERED AT STD.

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

STACK EMISSIONS

STACK EMISSION RATE

ISOKINETIC VARIATION

CONDITIONS

Iqfay, =

************************

32.97769103491864 DSCF

4.932936 SCF
13.01201374341918 %

27.53388329372126 LB/LB-MOL
174.042764793635 %

15.97723567552022 FT/SEC
29.52485294117647 IN. HG

23967.77078156139 ACFM
18606.21180682631 DSCFM

2.397954420649605E—002 GR/DSCF
3.426676867108286E—006 LB/DSCF

3.825448534978127 LB/HR

100.3086514751851 %

***********************************************************

TIME OF TEST

VOLUME METERED

DRY GAS METER CALB.
TEST BAR. PRESSURE
AVERAGE DELTA H

AVG. METER TEMP.
VOL. H20 (IMPINGERS)
WEIGHT GAIN OF SILICA GEL
$C02

$CO

$02

$N2

STATIC P OF STACK

STACK TEMP.

PITOT COEFFICIENT

AVG. ROOT DELTA P

STACK DIAMETER

MASS PARTICULATE

NOZZLE DIAMETER

FACT.

oo T T

mononon

62.5 MIN
31.9 CU.FT
1.005

29.53 IN HG
.9472

47.6 DEG. F
96.90000000000001 ML
7.9 GM

2.5 %

0 %

14 %

83.5 %

-7.000000000000001E-002 IN. H20

123.6 DEG. F
.85

.2595

0 IN.

51.35 MG

.36 IN

***********************************************************
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PARTICULATE EMISSION TEST DATA

FACILITY :BARRETT PAVING

PROCESS /RUN ER :
SOURCE/RUN
TEST DATE ! 94

***********************************************************

VOLUME METERED AT STD. CONDITIONS

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

STACK EMISSIONS

STACK EMISSION RATE

ISOKINETIC VARIATION

o o o

35.15718822248942 DSCF

6.250896000000001 SCF
15.09583482880629 %

27.43455083382305 LB/LB-MOL
144.585817243527 %

15.99632928930287 FT/SEC ANy
29.50632352941177 IN. HG
23996.41349346902 ACFM 23?07
18022.55459248204 DSCFM /7J'f9
2.117888368341412E-002 GR/DSCF O/
3.026462478359877E-006 LB/DSCF 2. 04
3.272675114300363 LB/HR 1 ';’S_f
99.08635343674332 % [ 00.Df

***********************************************************

TIME OF TEST
VOLUME METERED

DRY GAS METER CALB. FACT.
TEST BAR. PRESSURE
AVERAGE DELTA H

AVG. METER TEMP.

VOL. H20 (IMPINGERS)
WEIGHT GAIN OF SILICA GEL
$CO2

%Co

%02

N2

STATIC P OF STACK
STACK TEMP.

PITOT COEFFICIENT
AVG. ROOT DELTA P
STACK DIAMETER
MASS PARTICULATE
NOZZLE DIAMETER

62.5 MIN
34.304 CU.FT
1.005

29.51 IN HG
1.1296

51.9 DEG. F
122.9 ML
9.9 GM

3.7 %

0%

13 %

83.3 %

-5E-002 IN. H20

128.4 DEG. F
.85

.2582

0 IN.

48.35 MG

.38 IN

***********************************************************



PARTICULATE EMISSION TEST DATA

FACILITY :B2
PROCESS /RUN,
SOURCE/RUN
TEST DATE

PAVING SIDNEY OHIO

hkkkkdkkkhkhdhdhkhdhdkhhhkdhhhkhhdkdhdhddddededddddddddddhdddhkkdddkdkkdkkkikkk

VOLUME METERED AT STD. CONDITIONS

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

STACK EMISSIONS

STACK EMISSION RATE

ISOKINETIC VARIATION

34.03837611880438 DSCF

6.373278 SCF
15.77089119208902 %

27.35953857073507 LB/LB-MOL
144.585817243527 %

15.00290322471617 FT/SEC
29.41558823529412 IN. HG

22506.15518546123 ACFM
16290.95426404877 DSCFM

2.142258483350978E-002 GR/DSCF
3.061287372708547E-006 LB/DSCF

2.992277554674299 LB/HR

106.1302201262731 %

***********************************************************

TIME OF TEST

VOLUME METERED

DRY GAS METER CALB. FACT.
TEST BAR. PRESSURE
AVERAGE DELTA H

AVG. METER TEMP.

VOL. H20 (IMPINGERS)
WEIGHT GAIN OF SILICA GEL
%$Co2

%Co

%02

N2

STATIC P OF STACK
STACK TEMP.

PITOT COEFFICIENT
AVG. ROOT DELTA P
STACK DIAMETER
MASS PARTICULATE
NOZZLE DIAMETER

62.5 MIN
33.012 CU.FT
1.03281
29.42 IN HG
1.036

61.18 DEG. F
127.7 ML

7.7 GM

3.7 %

0 %

13 %

83.3 %

-6E-002 IN. H20

143.8 DEG. F
.84

2412

0 IN.

47.35 MG

.38 IN

***********************************************************
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PARTICULATE mISSION TEST REVIEW SHEET

Facility Name: {{MF\ - /044,@ v\#

Run Number: \? L([

Test Dace: ( L/ /f‘/
Time of Test: _?g ZPJ;S‘ bés (min) (091 S‘
Volume Metered: M 3/7 R 430"{ (£e3) 22 DI

Dry Gas Meter Calb. Factor: M A U’) < | D3>EF—
Test Barometric Pressure: M) g}L‘;‘Zm Hg) & 94>

Avg. Delta H: 5@9 Y72 E /,/a'lf(g(m. H,0) /030
Avg. Meter Temp: M 47 1o ﬂ? (Deg. F) b! )&
Volume H70 (Impingers): % %? /9&? o) /o7 /

Weight Gain of Silica Gel: _ 23 4 ?(7\ (GM) 7.7
% Cop: 4T 2, 5’37 3?
% CO: O

202, B Y 1o /®T

n Ny g7 S VEr 933

Static Pressure of Sta;ck: %J ’07 “0.£(in. Hs0) =0,0lp
Stack Temp: j}w (o2 lp /Vlapj[ (Deg. F) /73 §

Pitot Coefficient: 5’.5: . 2—1‘/
Avg. Root Delta P: .34;’.@ ot TAY .95_7% -330‘7 . )—"{/Q
Stack Diameter: Lﬁ@ x )pD (in.) -

Mass Particulacte: §/. 35 . 48,35' L”Z?S(mg)
Nozzle Diamet:er:w; Wb 2HD (inl) ,3&

Coal Data

% Hydrogen: 4. 7% Nitrogen:
% Carbon: 5. % Oxygen:
% Sulfur. 6. F Factor:

7. Gross Calorific Value:
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Executive Summary

Hayden Environmental Group, Inc. was retained by Barrett Paving Materials, Inc to
determine the particulate and lead emission rates from their asphalt plant located in Sidney,
Ohio. The evaluation was performed to demonstrate compliance with Ohio Environmental
Protection Agency regulations restricting emissions from stationary sources. The evaluation
was a retest of the compliance test performed on August 1, 1994. Emission samples were
collected and analyzed using USEPA Reference Methods for stationary source sampling.
The tests were conducted on October 12-13, 1994. The results of the tests are summarized
below:

Summary of Particulate and Lead Emissions

Run Particulate Lead
No. Emission Rate Emission Rate
(Ib/hr)* (Ib/hr)*
2 3.79 2.11E-02
3 3.26 2.37E-02
4 3.01 2.85E-02
Averages 3.35 2.44E-02

* pounds per hour / .
pounds p el Wilabks s

W/ 055’1/‘65//1%

I~ 6.9 ihs fly
0,04&0\/ do of
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1.0 Introduction

Hayden Environmental Group, Inc. (Hayden) was retained by Barrett Paving Materials, Inc
(Barrett) to perform a particulate and lead emissions evaluation on their asphalt plant
located in Sidney, Ohio. The evaluation, which was performed on October 12-13, 1994, was
a retest of the compliance test performed on August 1, 1994. Triplicate tests were
conducted using USEPA Reference Methods 1, 2, 3, 4, 5, and 12. Mr. Jim Meckstroth and
Mr. Kevin Pflum of Barrett coordinated the test schedules with plant operations. Mr. Mark
Hines of the Ohio Environmental Protection Agency (OEPA) Southwest District Office
(SWDO) was on-site to verify process conditions and witness test procedures. The emission
tests were performed by the Hayden test team of Mr. Bruce Sarven, Mr. Bert Forsyth, and
Mr. Matt Hayden. The emission and fuel samples were analyzed by Hayden Laboratories
located in Miamisburg, Ohio.

2.0 Process Description

Barrett produces asphaltic paving materials at their drum mix asphalt plant located in
Sidney, Ohio. The plant was manufactured by Astec and rated for an maximum production
of approximately 300 tons per hour and typically operates between 250-300 tons per hour.

In the asphalt production process, raw aggregate of various sizes and proportions are fed
from bins into an oil-fired rotary drum kiln where it is heated, mixed and dried. Asphalt
cement is mixed with the dried materials as it exits the drum drier. Recycled asphalt can
also be added to the drum. The finished product is loaded into one of two storage silos, one
with a capacity of approximately 85 tons and the other 90 tons. The drum kiln can be fired
with either #4 diesel fuel or recycled oil.

Exhaust emissions from the drum kiln are ducted through an emissions control system
consisting of a venturi scrubber system. The exhaust gases from the scrubber system are
vented to the atmosphere through an exhaust stack.

The kiln was fired with recycled oil during the emissions testing. Production rates and
process operating conditions were monitored and recorded by Barrett personnel. A
summary of the production rates are shown in Appendix A. The results from the fuel oil
analysis are included in Appendix C.

3.0 Sampling Site Description

Emissions from the baghouse are vented through a vertical, square stack measuring 60
inches on a side. Five sampling ports are located 206 inches or 3.4 equivalent stack
diameters downstream and 72 inches or 1.2 equivalent stack diameters upstream from the
closest air flow disturbances. A drawing of the sampling site is provided in Figure 3.1.

ENVIRONMENTAL GROU 7 - i
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4.0 Sampling and Analytical Procedures

The sampling and analytical procedures conformed to the most recent revisions of USEPA
Reference Methods for stationary sources. Specifically, USEPA Reference Methods 1, 2,
3, 4, 5, and 12 were used. A brief description of each procedure is included below:

4.1 Measurement Sites (USEPA Method 1)

The location of measurement sites and the number of traverse points were
determined using USEPA Reference Method 1, "Sample and Velocity Traverses for
Stationary Sources."

4.2  Velocities and Volumetric Flow Rates (USEPA Method 2
The stack gas velocity and volumetric flow rate were determined using USEPA
Reference Method 2, "Determination of Stack Gas Velocity and Volumetric Flow
Rate." Stack gas velocities were measured on a 10" Dwyer oil manometer using a
calibrated S-Type pitot tube. Stack gas temperatures were measured with a
calibrated type "K" thermocouple and Omega digital temperature readout.

43  Dry Molecular Weight (USEPA Method 3
The stack gas dry molecular weight was determined using USEPA Reference Method
3, "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular
Weight." Several grab samples of the stack gas were collected and analyzed during

each test with Fyrite combustion gas analyzers which directly measure concentrations
of O, and CO,.

44  Moisture (USEPA Method 4)
The stack gas moisture content was determined using USEPA Reference Method 4,
"Determination of Moisture Content in Stack Gases." The samples were collected
in a series of chilled impingers. The moisture collected within the impingers was
analyzed by gravimetric analysis.

4.5  Particulate Matter (USEPA Method 5)

The particulate emissions were determined using USEPA Reference Method 5,
"Determination of Particulate Emissions from Stationary Sources." The stack gas
samples were collected isokinetically through a heated glass or stainless steel lined
probe, a heated (248°+25°F) tared glass fiber filter, and a series of cooled impingers
(to condense the moisture). The acetone from each probe rinse was transferred to
a tared beaker before being evaporated at a temperature below its boiling point.
The filter and the residue from the probe rinse were analyzed by gravimetric analysis.
A drawing of the sample train is included in Figure 4.1.

ENVIRONMENTAL ot -
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4.6 Lead (USEPA Method 12)

The Lead (Pb) emissions were determined using USEPA Reference Method 12,
"Determination of Inorganic Lead Emissions from Stationary Sources." The Pb
emissions were collected in conjunction with the particulate emissions. The impingers
of the Method 5 train were charged with 0.1N nitric acid to absorb any lead passing
through the filter. Following the acetone rinse, the front half glassware was rinsed
with 0.1N nitric acid to recover any lead that was not removed with the acetone rinse.
The particulate from the filter and acetone rinse were digested and re-suspended in
nitric acid after the particulate had been analyzed. The re-suspended filter and
acetone rinse was combined with the 0.1N nitric acid probe rinse and impinger
solution. The Pb was analyzed by an inductively coupled argon plasma
spectrophotometer (ICAP). A simplified drawing of the particulate and lead
sampling train is included in Figure 4.1.

4.7  Fuel Analysis

A composite sample of the fuel oil was collected during the emissions testing by
Barrett personnel. The sample was analyzed for arsenic (As), cadmium (Cd),
chromium (Cr), lead (Pb), mercury (Hg), total halogens, polychlorinated biphenyls
(PCBs), flash point, and heat content. The metals content of the fuel oil, except for
Hg, was analyzed on an inductively coupled argon plasma spectrophotometer (ICAP).
The Hg content of the fuel oil was analyzed by cold vapor atomic absorption
spectroscopy (CVAAS). The total halogen content of the fuel oil was analyzed by
jon chromatograph (IC). The PCBs were analyzed on a gas chromatograph (GC)
with electron capture detector.

The Hayden Environmental Group Inc. Air Sampling Quality Assurance Program includes
procedures for equipment calibration that follow USEPA and manufacturers guidelines, use
of and strict adherence to standard published procedures, and traceability protocols for the
recording and calculation of data.

ENVIRONMEMN TAL okl v
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5.0 Test Results

Table 5.1 summarizes the exhaust stack gas conditions. The stack gas velocity averaged 15.5
feet per second (fps). The volumetric flow rate averaged 23,293 actual cubic feet per minute
(acfm) or 17,496 dry standard cubic feet per minute (dscfm) at 132°F and 14.6% moisture.
The stack gas concentration of oxygen and carbon dioxide were 13.4% and 3.4%,
respectively.

Table 5.2 summarizes the exhaust stack particulate and lead emissions. The average stack
gas particulate concentration was 2.23E-02 grains per dry standard cubic foot (gr/dscf) or
3.19E-06 pounds per dry standard cubic foot (Ib/dscf). The particulate emission rate
averaged 3.35 pounds per hour (Ib/hr). The average stack gas lead concentration was 0.377
micrograms per liter (ug/L) or 2.35E-08 Ib/dscf. The lead emission rate averaged 2.44E-02
Ib/hr.

ENIRCOINMET S TAL Lol 2
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6.0 Discussion and Interpretation

At the conclusion of the first test run, OEPA, Barrett, and Hayden personnel identified a
problem with the burner in the kiln. The burner conditions were not optimized, resulting
in incomplete combustion and unrepresentative conditions. All parties agreed that this test
run would be discarded and the samples were not analyzed. The burner was adjusted and
a fourth test run conducted to provide three valid test results.
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a o QACT %=

v s

B

™
sz
~J

3.40

o4
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G730 19/ 1304 JRE e bt MIK s 4
DES A @l o« 7o ToOMs
RE0 98,5 SERL T N B
R LA L LR
i Sk LA .2 NOR
¢ 5] LR
: .ﬂ‘;:']
MOIBT, =
SONMOTST, = 1.8
RiIN 20V, = 5,0
VIRGIN 30 TOMNS= G.29, TEH= 8.3, GCT %= FlB
FLOORIDDUN, O Es e 4D

JME = SEG MY e 4

TRH TONGS
TELE Sag 18
L LQud
S ER7A IS
L@ LD
niead .3 NV SR LA

TCYVAL MIX TONS= 295430

MIZ TEM =261.1

Rz SR, GR. =1.33

AGGE MOIST. =  4.2%

RCY MOIST. = 1,8%

AC IN RCY. =  S.@%

VIRGIN AC TONS= la.12, TEH= 8.9, ACT %= 3,40
AT ACCUM. PERCENT= 3.97%

22:06 11/12/94 JMF #= 252 MIX #= 4
DES % ACT % TFH TONS

AGEG 96.6 %6.6 253.6 265.27

RCY Ny .2 @ mylr

A 3.4 2.3%9 8.9 12.87

MF .2 .2 ~2 By, 10

AS5A L2 .@ v 1V M 17}

TOTAL MIX TONS

MIX TRH =26:2.5

RAC Sk, GR.

AGG MOIST.

RCY MGIST. =

AC IN RCY. = 5,9% :

VIRGIN AC TONS= 12.87, ThH= 8.9, RCT %= 3,39

AC ACCUM. PERCENT= 2.93%

@B:11 1@/15/94 JMF  #= 250 MIX #= 4
DES % ACT % TRH TONS

AGE 96.6 96.6 253.6 286.49Q

RCY @ .@ .2 .0

AC 3.4 2.40 8.9 11.61

mMF .2 .Q @ .0

ASA 2 .2 .22 2@

TOTAL MIX TONS= 298.01

MIX TRH =2632.5

AC SFP. GR. =1.333

AGG MOIST. 4%

RCY MOIST. 1.8%

AC IN RCY. = 5.8%

VIRGIN AC TONS= 11.61, TPH= 8.9, ACT %= 3,39

AT ACCUM. DERCENT= 3.09%
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AGG MDIST., = &

RSV #HOIST, = 1.

A I RCY. = S04

VIRGIN AT TOMES= L&.3%, ThH= &.%, AlT %=

GUACCUM, SERCEMT= %L A0

derdt 197 LE /54 JHE e =h1n] mMix =
DED w 8CT o« ToM TN

AGE 9ELE 95,6 243 .4 IR 43

RO LD | A LR

AT 3.4 Z.43 0 8.3 13,29

mE 1 .9 L& R

SRS e @ LA LA

- TOTAL Mix

" RCY

AIX TRH =g=a8.7

AC SR, GR,
AGE MOIST.
MOIST.
AC IN RCY.

VIRGIN AC TOMNS= 13.@9, ThH=

©RAC ACCUM.

ABG 96.6

RB:26 12/18/94
ACT
26.6 £5@.5

DES %
RCY
AC
MF
ASA

.2
3.4
I@
.

TOTAL MIX TONS=

=259.3

MIX TEH
RAC Sk, GR.
AGG MOIST.
RCY mMOIST,
AC IN RCY.

VIRGIN AC TONS=
AC ACCUM. FERCENT=

28:31 1@/12/94
RECT
96.5

DES
AGG 96.6
RCY .
AC 34
M @
ASA .

%

TOTAL MIX TONS=
TPH =g

MiX
AC SF. GR.
AGG MOIST.
RCY MOIST.
RC IN RCY.

VIRGIN AC TONS=
AC ACCUM. PERCENT=

28:36 1@8/713/94
e DEG

=123

= 4%
= l.8%
=  I.d%

FERCENT=

3.49

DT . TOWL

8.9, ACT %=

JME #= o8
* TFH TONS
349.22
LBa
13.82
]
v, 1V

MIX #=

Q@ 0
8.8

]
20

363.04

Iw
.

1.233
4.0%
1.8%
5.0%
13.88, TEH=
@

8.8, ACT %=

-
G

JME #=
TRH TONS
£46.8 369.94
. 22
8.6 14.36
2 LR
L2 Qi
384,50

=5@

MIX =

b

Q33
4.0%
1.8%
5.0%
14.56, TEH=
3.78%

8.6, ACT %=

JMF #=

25
TN

MIX i=

o
s

4

(o

44

L
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b
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RETIN .y T = LELES
RS W L2 ol L
Fis8y LA % A LA

TOTRL MIX
MIL TEH =2
ATEE, GR.

=G MGTST.

Sl DN
RS nis
VIRGIN [o

S aCoUmM.

VISR RN}

DEZ w AROT W TRR
oy B,k

Y L2

1TB/LE e

TONS
+bl.Ed
- v

D 3.4 B.i la.dl
M .2 . <
A5A Rl LA

TEOTAL MIX j £V .21
MIZ TEH =855

AC Sk,
RGLE MCIST. = 4.0%

RCY MOIST. = 1.8%

C IN RCY. = 3S.0%

VIRGIN &#C TONS= 16.81, TPH= 8.6,
AC ACCUM. PERCENT= 2.74%

ACT %=

NE:46 1Q/13/94 JMFE #= =S
DES % ACT # TPH TOMS

AGG 96.& 96.6 246.8 431.689

RCY ] . .0 . @@

AC 3.4 3.3% 8.7 16.73

MF .12 L Ny .2Q

ASA 2 - 120 Qi

TOTAL MIX TONS= 448.53

MIX TRH =255,

AC SK. BGR. 1.833

AGG MOIST. 4.,Q%

RCY MOIST. 1.8%

AC IN RCY., =  5.0%

VIRGIN AC TONS= 16.73, TRH=

nC ACCUM. PERCENT= 1

MIX =

v T £5 4

I

8.7, ACT %=

28:51 1@8/12/%94 .
DES % ACY +4 TRH
RGE 96.6 96.6 247.5 432,45
RCY L .Q 2
AC 3.4 .40 8.7 17.46
MF . .@ .12
ASA L2 @ Y 1%
TOTAL MIX TONS= 469.91
MIX TPH =236.2
AC SF. GR. =1.133
AGE MOIST. =  4.@%
RCY MOIST. = 1.8%
AC IN RCY. = 3.a%
VIRGIN AC TONS=
AC ACCUM. PERCENT=

MIX #=

17.46, TEH=
3.71%

8.7, ACT %=

28:56 18/12/94
DES %
RGG 96.6

JMF #=

ACT % TRH . TONS
96.6 249.6 ~ 473,22
e -

25

MIX #=

&

(8]
R
&
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Sl L GR. =1,830
RES MOIST. = &
RCY MUIST, = ¢

AC I RCY. =  =5,5%
VIRGIN AC TUONS= 18.%3, Tope= 8.2, ACT %=
AT ACCUM, FERCENT= S.HR%

W6 1R/ 12/94 JHMF #= 2 S5 MIX #=
DES % ACT % TPH TONS

AGG 96.6 26.6 248.3 S514.81

RCY .2 L@ i Y 1Y

AC .4 3.4 8.7 19.65

1)
A

MF .
ASA i) &
TOTAL. MIX TONS=
MIX TPH =257.0
AC SP. GR. =1.033
AGE MOIST. = 4.p%

RCY MOIST. 1.8%

AC IN RCY. S5

VIRGIN AC TONS= 19.65,
AC ACCUM. PERCENT= v

@ @ .
29

S34.46

!

8.7, ACT %=

B9:11 1a/13/94 JMF #= =5 MIX #=
DES % ACT % TEH TONS

AGB 9&6.6 96.6 247.2 I35.42

RCY o N - @ Bl

A 3.4 3.3 8.6
MF 2 2 &

=1s] 2 "] L2
TOTAL MIX TONS= S55.8@
MIX TPH =g55.8

AC Sk. BR. =1.833
AGS MOIST. 4.0%
RCY MOIST. 1.6%
AC IN RCY. = 5,.@%
VIRGIN AC TONS=

QC ACCUM. FERCENT=

ER.3
A
Y1)

Hn

20.38, TRH=
3.66%

8.6, ACT %=

3

Fah4k



1t TR/ TS imbE %= LS
» BCT oA TRe i

= Gh.n Zan.l D

SH Lt v LA

T Gey 3.5 S el ST

oE L2 L 22k <MD

=OA L3 3 Rran v

TOTEL MIX rUDu— Ta45.ZE

AT TR =005

SiZ BE, GR.

SGHE PMOLBT.

BCY MOIST.

S I RECY.

UIRGIM Al 19 ZEB,7TT, TRH=

AC ACCcuM. PER I.26%

1W:te 1@/ 1L/9} JiE = =5
DES % RACT % ThRH TOND

ALBG 56.B Fh.e Z43.9 T36.83

RCY o1 L A LA

=C Il 3.3%9  8.& 29.49

M ) L SD i

ASA R il ity il

TOTAL MIX TONS= 766.32

MIX ThH =252.9

AC 5. GR. =1.033

AGE MOIST. = 4.0%

RCY MOIST.
AC IN RCY. S.0%
VIRGIN AC TONS=

AC ACCUM, PERCENT=

i
-
03
kS

i
\

£9.49, TPH=
3.84%

12:21 1@/12/94 JME #= 250
DES % ARCT % TRH TONS

AGG 96.6 96.6 243.3
RCY @ .2 1B

757.04
0@

AC 3.4 3.36 8.5 3@.el
MF ) @ .0 17
ASA L@ .8 L2 vl

TOTAL MIX TONG=
MIX TEH
AC sk.

787.24%
=z51.7

GR. =1.833

ABE MOIST. = 4.0%
RCY MOIST. = 1.8%
AC IN RCY. = S.0%

VIRGIN AC TONS=
AC ACCUM. RERCENT=

30.20, TPH=
3.83%

12:26 1@/18/94
DES % ACT % TFH TONS

AGE 2.6 DLHLE 246.7 TIT 448

RCY 4 L@ 2 e}

AC 3.4 3.35 8.6 33.21

MF .2 @ "] -2

RSA .@ .4 17 nlr

TOTAL MIX TONS= 8@8.35

MIX TPH =285.4

AC SkF. GR. =1.033

AGLE MOIST. 4.@8%

RCY MOIST. 1.8%4

JMF #=

cS5@

it i

MIX #=

8.6, ACT %=

MIX #=

8.5, ACT %=

MIX #=

3.48

3.37



ToTal, MIX
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s

ey moisT.
2IN
VipGEIN S

PRI TBEAN 1] J8

L@ ie 1a/i

ay

G0
RECY
(=T J.4
E W1
(apote] B

TOTAL MIX
MLIA ThPH =z
Al Sk. GR.
AGE MOIST.
RCY MOIST.
AC IN RCY.

VIRGIN AT TONS=

AC ACCUM.

1@d:41 19/1
DES #%
AGG 96.6
RCY My
AC 3.4
MF 2
H5A .2
TOTAL MIX

MIX TRH =&

Ac S, GR.
AGGE MOIST.
RCY MOIST,
AC IN RCY.

VIRGIN AC TONS=

AC ACCUM.

146 1@/
DES %
AGGE 96.86
RCY v
=1 b
M L@
ASA .
TOTAL MIX
Ml TPH =&
AC 8P, GR.
ALGG MOIST.
RCY MOIST.
AC IN RCY.

“
BOPC o
G e JmE E= Cpal”
FACT [ e TOMS
GG L,E S3T.E PAEREIRCT)
Y L L
P - Sl
LA LA
4 v LA
TOMEZ= BE2.40
40,5
=] 8IS
= |4
= 1,4%
= Z.a3%
fOMNS= 3L, THH=
FERCZNT= Z.al

] JHE = &

GCT w TRH TONS

Go.a SHI.D ZLVLTE
L2 S o

I.40 0 8.6
LA 517

FERCENT=

2/94
ACT » TPH
96.6 247.2
.8 .@
3.41 8.7
;] "
LA Nyl
TONS=
S56.2
=1.033
= 4.0%
1.8%
= S.8%

PERCENT=

2/94
ACT % TPH
96.6 246.9
2 .2
343 8.8
2.
2 .0
TONS=
55.6
=1.033

= 4,Q%

= 1.8%
= 5.@%

&S.d7

JMF = 2

TONS

S0

838.30

LR
33.256
]
Bralr

871.26

IMF = =

TONG
858.79
ol
33.78
v

892.%7

VIRGIN AC TONG= 33.78, . ThH=

Y

e i Fa
MIN RB=

’Bn"", i:fl.:_‘ :':‘:'
ML =

8.6, ACT %=

MIX #=

8.8,

ACT

=

oo JPRL A

(
I
11X



paeEt Qs lEs e Iy #e= 2o
DES % G077 o TRY TONG
0G0 Sa.bh 9. 2aB.9 R AR IR
REY L L 2 Rrtal
ST s AT B c ) SaLER
s L vy
= S LA
[T = S J T 2
oG MOLIST.
gy MOaIsT.
ar IN RO,
IREINM RC T b=
S BT Y
CgeEG LRsla/ T JiE E= 255
DES % S0T o TEH TONG
S5 ,E  Vh,Hh 245.9 89%.78
R i R ol
T .82 A7 35
il ik v Qi
1A R S R

TOTAL MIX T

MIZ4 TEH =2894.7
Ac SP. GR. =1.033
AGE MOIST. = 4.8%

RCY MOIST. 1.8%
GC IN RCY. =  S.0%

VIRGIN ARG TONE= a5.28, TRH=
Ac ACCUM. PERCENT= 3.76%

11:01 19/712/94 JMF #= 25
DES % ACT % TRH TONS

AGG 96.6 96.6 247.3 92032
RCY @ .@ @ .7
Aac 3.4 3.43 8.8 35.94
ME ) . ] it
AR5A B @ L2 a2
TOTAL MIX TONS= 956.26

MIX TPH =236.1

AC SF. GR. =1.833

AGG MOIST. = 4.0%

RCY MOIST. 1.8%

Ac IN RCY. S5.0%

VIRGIN AC TONS= 35.94, THH=
AC ACCUM. PERCENT= 3.75%

noH

11:06 1@/12/%94 JImME #= - 25a
DES % ACT % TFH TONS

AGG 96.6 96.6 245.6 94074

RCY 2 8 .@ 28

AC 3.4 3.43 8.7 36.66

MF .2 @ & v 174

ASA .10 .2 griri LD

TOTHEL MIX TONS= 977.4@

MIX TRH =&54.4

AC SF. GR. =1.033

AGGE MOIST. 4%

RCY MOIST. 1.8%

AC IN RCY. S.a%

VIRGIN AC TONS= 36.66, TRH=

AR ACCUM. PERCENT= 3. 75%

ion i

MIX #=
5.5, ACT %=
MIxX =

8.7,

ACT =

MIX #=

8.8,

ACT %=

MIX #=

8.7,

ACT %=

{z)

4

-
Sakt

1
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LY
LA

R5SA Y] %) G A

TOTAL MIX TOME= 993,54

FLE TRH =2E501

QC 30, GR, =1.033

RGO MOIST. = 4.9%

RCY mOIST. =

AC IN RCY. =

VIRGIM AC TOnz= 27,328, THEH= 8.7, PCT

b 4 z
7 4%

;
o=
=

-

RO ALCUM, PERCIZNT=



Lisa

OES
RTRIE R S L
FRITY
EETI o
M
RIS
TOTAEL T TORE
MIiA ThH =259.1
A SR, GR. =1.633
a5 MGCIST. = a.an
ROV O MOIST. = 1.4%
Al G RCY. = T4
VIRGIM 5L TOME=
AC /RCLUM. PEACEMNT=
L1154 1/ 13E/9a

GGG 95.8 93.8 246.3

RCY i Pl L

[AC 4.2 4.21 10.46

MF 13 . .2

ASA LA .2 JAG
[

TOTARL MIX TONS=
MIX TRH =287.1
AC S, GR. =1.033
AGE MOIST. 4.0%
RCY MOIST.
AC IN RCY. 5.0%
VIRGIN AC TONS=

AC ACCUM. PERCENT=

o
-
@
=

11:89 1a/12/94
DES % ACT % TPH
AGG 95.8 '95.8 246.9
RCY 2 @ .
HC 4.2 4.19 12.8
MF 2 ) .@
A5A . @ 1%
TOTAL MIX TONS=
MIX TPH =857.7

AC SF. GR. =1.033
AGGE MOIST. = 4.Q%
RCY MOILT. = 1.8%
AC IN RCY. = GS.0%

VIRGIN AC TONS=
AC ACCUM,. PERCENT=

2 LRA/L2/94
DES % ACT % TRH
AGG PE.8 0 25.8 248.5
RCY N 2 N7
AC 4,2 4.24 11.@
MF 2 L@ B
ASAH D 3 Vi I%
TOTAL MIX TONS=
MIX TPH =25%.8
AC Sk, GR. =1.033
RAGG MOIST. 4 %
RCY MOIST. 1.8%

i}

i

%4 , !
DES % ACT = T?‘H
5

40,72, TPH=
3.79%

JME #=

41.62,
3.80%

JMF #=  25@

1115.5

MUK e

Gy THEHE= 11,9, ACT ==
LT

e 25 MIA =
TONG

1EE L2

SAR
41272
JAD
AN

1.8, ACT %=

25

MIX #=
TONS

1QA52.39

. 174
41.62
8" j4]
LR

129481

TRH= 10.8, ACT %=

MIX #=
TONS

1A 587

v}
42.58
gy i
7 17

5
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St T ! e, f it 87 ko ey g T [X -
RS R R A g B S ke o] il MMiX H=

T u—!,. IX
Al T =2538.4
G0 R, GR.
AGG MOIsT
QU mOIST.
'"%C it RIZY.

IRE] h a0 Top

TOTAL wWIx TON

MIX TiHH =.£‘:9.'-}
AC 5F. GR. =1.233
AGG MOIST. = 4.0
RCY MOIST. = 1.86%
~RC IN RCY. = 5.0
VIRGIN AC TONS= 44,34, TRH= 10.9, ACT %= 4.19
AC ACCUM. PERCENT= 3.82%

12:19 1@a/1e/%54 JME = =50 MIX #= 2
DES % ACT % TRH TONES

AGG 95.8 95.8 258.¢ 1135.20

RCY » 2 .@ .1 .2

AC 4.2 4.24 11.1 45.25

MF .8 .2 Ny Nl

ASA . .2 ol .17

TOTAL MIX TONS= 118@.45

MIX TPH =261.1

AC SP. GR. =1.833

AGG MOIST. 4.D%

RCY MOIST. 1.6%

AC IN RCY. = G.0%

VIRGIN AL TONS= 45.29, ThRH= 11.1, ACT %= 4.20
AC ACCUM. PERCENT= 3.83%

il

1224 1@/712/7%94 JME #= o5 MIX #= &
DES % ACT % TFH TONS

AGE 95.8 935.8 249.5 1156.026

RCY -2 .@ L@ .Qa

R 4.2 4,23 11.@ 46.16

ME Y| - . L

ASA .2 .2 422 -

TOTAL MIX TONS= z@&.&2

MIX TRH =269.5

AC SP. BR. =1.833

AGG MOIST. = 4.0%

RCY HMOIST. 1.8%

AC IN RCY. S @

‘JIRBIN QC TON 46 16 TF'H“ 11. IZI, ACT ‘A-— 4.
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-
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NP R e

V29 1@/ L3/ 2e JiE w= 25 MLl =

DES TG
RGG 958 a7
R S LA
= T g i 47T 0A7
iF i L
AGE W AL
TOSL MR 3
Mix TRH =200,
AL 5P, GR. =1.853
QGG MOIST. = 4.4
Ry mMGIsT., = L.8%n
a0 TN RCY. = S.dd
ipizipl BC TRs= 47 . TEh= 18.9, RCT %=
GUOADTUM. PESCENT= =%
LEEA @GS lws s mME oG =3 piy &%=
GES w ACT 4 TRH TOMNS
SED 5.8 9%,8 250,50 1187V.61
RCy LG L my) 37
~C 4z 4.z@ 11,9 47,38
ME 8 v N nlvy
550 i Wi} LA LA

TOTAL WMIX TONS= 145,349
MIK ThH =2&1.3
A SF. GR., =1.033

AGGE MOIBT. = 4.0%
RCY WMODIST. =  1.8%
AC IN RCY. = 5S.@Q%

VIRGIN AC TOMS= 47.98, THM= 11.@8, RCT *=
AC ACCUM. PERCENT= 3.85%

12:39 1@/12/94 JMF = 250 MIX #=
DES % ACT % TFH TONS

AGG 95.8 95.8 248.0 1218.25

RCY .2 @ .@ .0@

AC 4.2 4.20 1Q.9 48.89

MF .2 .2 .@ .oa

AsA .o 2 .20 .0

TOTAL MIX TONS= 1267.14

MIX TRH =258.3

AC 5F. GR. =1.033
AGG MOIST. = 4.0%
RCY MOIBT. = 1.8%
AC IN RCY. = S.0%

VIRGIN AL TONS= 48.89, TPH= 10.9, ACT %=
AC ACCUM. PERCENT= 3.85%

12144 1Q/712/794 JMFE #= =5a MIX #=
DES % ACT * TRH TONS

AGE 93.8 955.8 243.9 238.67

RCY . -@ .2 i 17

AC 4.2 4,24 12.8 49.79

ME .2 .@ . 0@

Anh » . Jg 1

TOTAL MIX TONS= 1288.46

MIX TRH =294.7

AC Sk, GR. =1.033

AGG MOIST. 4.2%

RCY MOIST. 1.8%

AC IN RCY. 5.0%

VIRGIN AC TONS= 49,79, TRH= 1@.8, ACT %=

AT ACCUM. PERCENT= 3.86%

mnou
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AC [ACCUM., FERCENT=

18:89 1@/12/94
DES % ACT % TEH
AGGE 95.8 95.8 245.6
RCY @ @ .Q
AC 4.2 4.17 19.7
MF .A .2 @
ASA .2 2 a2
TOTAL MIX TONS=
MIX TPH =236.3
AC SP. GR. =1.233
AGGE MOIST. 4,@%
RCY MOIST. 1.8%
AC IN RCY. S.0%
VIRGIN AC TONS=
AC ACCUM. PERCENT=

o

13:04 1@/12/94
DES %
AGGE 95.8
RCY L
RC 4.2

ACT % TFH
95.8 245.2
.2 .2
4.17 19.7
MF .@ .2 .2
ASA .0 .2 m@
TOTAL MIX TONS=

MIX TihH =253.9

AC SF. GR. =1.@33
AGG MOIST. = 4.8%
RCY MOIST. = 1.8%
AC IN RCY. = 5.0%

VIRGIN AC TONS=
AC ACCUM. PERCENT=

12:895 1@/1&/94

DES % ACT % TPH

JMF =

JMF = 252

JMF #=

129, ALT w=
1ESs 1@/ LEas94s JIE gEe SRl MIX fhe=
DED % ACT < TEH Ti‘Ji‘:"’
S 9.8 98,7 46,50 1ETw.At
R L2 @ L .mﬁ
=1 4 4,27 11.4a 155
M L L2 L AL
Ry L R L REn]
TOTHL MIX TONS= 1331.42
MIX TRH =287.2
AC ZF. BR. =1.833
[AGE MOIST. = 4.0%
CREY MOIST. =  1.84%
AC TN RCY. = S.4%
VIRGIN AC TONG= T1.89, TRH=  11.0,

ACT %=
3.87% .
=259 MIX #=
TONS
13a2.27
.
52.49
v, 1]
.2

\.}\-JL—.?E‘

52, 49 TEH=
3.88%

18.7, ACT %=

MIXK #==
TONS
13z21.55
L2
53.37
L@
B

h.lngL—

F ey
a

h}

7, TRH=

3 h=
3.68%

12.7, ACT

» 25

TONS'

MIX #=

4
[4Al
~J

1Y

4,17

i1

4.18
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b 2
F3n LD
TOTaL oA

AT TEM

VIRGIN AT

Qo ALTUM,

EERET™ M
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SAMPLE RECOVERY DATA

Client: _gANErT PN: 246LO T Date:

Source: gffrig - ALary Site: {C1vanea ¢«  Run#:
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SAMPLE RECOVERY DATA

Client: fpaner7

PN: 26€- 0/2

Source: 4 4~ fAT

Site: _J (7“4 en Runf:_3

Sample Date: _ /& 22/77

DatM/b//7
<

Recovery Date: Za/73/7¢

Filter No: 1’70?

Gravimetric:

Glassware Set No:

=

Sample Box No:

IMPINGER DATA

_ Yolumetric: _

Contents
: \
 Final w ) (7] %’(’
’ﬂé@, |
il |91 535 .0 "\ZZQ (75‘;,2, =
vais. | Aol 44| a5 222 |
Net ' 70 | | s : e
~ RECOVERED SAMPLE
Description of Parﬁcxﬂate oﬁ Filler: _BA0Wr (SaTirts purgpon IEIGHT ) VI/1BLE
Color of Silica Gel: __/00 ¥* ALYy

Recovered By: __ 4/

.'nf.‘




SAMPLE RECOVERY DATA

Client: %mﬂ/ PN: 244 0/ 73 Date: m;«

Source: Jrorcy airacr AlagSie: Sipeaden c-7ecs Runz:(__ ¢ !
Sumple Date: _  2472/7¢ Recovery Date: _ca/2227§
Filter No: Sqw Glassware Set No: Sample Box No:
IMPINGER DATA
Gravimetric: _____._ Volumetric: ;__

Total “

Contents

Final %gq ﬁp}z'(ﬂ l"é"}% &775

Initial i .25 231 14522 W(o.? | ; {(
v | -mef 2817 135 Z%

 RECOVERED SAMPLE
Description of Particulate on Filter: e
Color of Silica Gel:

Recovered By:

T"v < X

.‘7
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LABORATORIES

October 28, 1994

Mr. Jim Medostrath
BARRETT PAVING MATERIALS
727 E. Ash Street

Piqua, OH 45356

Subject: HEG Lab Task # 94100145
HEG Sample Number (s) 9413397 - 9413401

Project # : 266.013
Project Name: Barrett Paving Materials

Dear Mr. Medostrath:

Thank you for choosing Hayden Laboratories for your environmental
or industrial hygiene laboratory needs. We are pleased to present
this analytical report for the sample(s) you submitted to our
laboratory October 13, 1994.

If you have any questions regarding the results or if you need
additional information pertaining to the analyses, please contact
one of the persons listed below at 513/866-5508. We can provide
additional report copies, method summaries or quality control data
reports that you may require for full documentation of your
samples. Please request pricing for these additional reports.

We hope to continue to provide you with quality analytical services
and support. If you have any comments on the services we have
provided, we would appreciate hearing from you.

sincerely,

HAYDEN LABORATORIES

Lo d i Sue Paks

Pamela §. Miller sue Barto
Laboratory Director Cclient Services Manager

cc: Client File

A Division of Hayden Environmental Group, Inc.
§015 Manning Road, Miamisburg, Ohio 45342, USA « {513] 866-5908 « (800} 548-4031 » FAX {513) B66-9505



LABORATORY ANALYSI

Mr. Jim medostrath
BARRETT PAVING MATERIALS
727 E. Ash street

piqua, OB 45356

s REPORT

p.0. Number:

. Barrett paving Materials

Page 1
Report Date ¢ 10/28/94
HEG Task # . 94100145
HEG P/N, acct: 266.013
pate Received: 10/13/94

proj #: 266.013

gEG Sample # : 941 sample Date: 10/12/94 sample priority: Normal
sample ID : R
parameter Units Rresults comments
EPA Method 5
Acetone mg 8.8 72
Filter mg 42.8 -
sample Vvolume submitted mh 415 S‘Auf
Lead ug 288
sample Volume submitted mL 495
gEG Sample § : 941 g sample Date: 10/12/94 sample priority: Normal
sample ID :
parameter units Results comments
EPA Method 5
Acetone mg 6.8 72
Filter mg 41.8
Sample Volume submitted mL 440
Lead ug 354
sample volume submitted mL 675




LABORATORY ANALYSIS REPORT

Mr. Jim Medostrath Page 2
BARRETT PAVING MATERIALS Report Date : 10/28/94
727 E. Ash sStreet HEG Task # t 94100145
Piqua, OB 45356 HEG P/N, Acct: 266.013
HEG Sample # : 9413339 sample Date: 10/13/94 sample Priority: Normal
Sample ID : R -‘i‘i’
Parameter Units Results Comments
EPA Methed 5

Acetone mg 7.8 72

Filter mg 39.8

Sample Volume Submitted mL 323 7 2(‘

L S

Lead ug 451 «

Sample Volume Submitted mL 530
HEG sample # : 9413400 sample Date: 10/13/94 Sample Priority: Normal
Sample ID : Blank
Parameter Units Results Comments
EPA Method 5

Acetone mg 0.05

Filter mg 0.2

Sample Volume sSubmitted mL 435
Lead ug < 5.00

Sample Volume Submitted mL 475

LABORATORIES



LABORATORY ANALYSIS REPORT

Mr. Jim Medostrath
BARRETT PAVING MATERIALS
727 E. Ash Street

pPiqua, OH 45356

Page 3

Report Date : 10/28/94
HEG Task # : 94100145
HEG P/N, RAcct: 266.013

HEG Sample # :
sample ID : Fuel-l
Parameter Units
T.chlorine,ASTM D808 %
Flashpoint deg. C
Heat of Combustion BTU/1lb
Lead mg/kg
Cchromium mg/kg
cadmium mg/kg
Mercury mg/kg
Arsenic mg/kg
pcB, o0il
Aroclor 1016 mg/kg
aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Total mg/kg

9413401 sample Date: 10/13/94 sample Priority: Normal

Results Comments

--_———--.—.——_-————--—-—-—

A
o
=

02

N
o o o
&

AAAANAAA
PR DR RDON
N

72 sample was corrected with the result of blank submitted

02 sample matrix interferences

LABORATORIES




HEG Lab Task #
HEG Client:

Date Received :

9413397
Run 2

Sample #:
sample ID:

94100145
HAYDEN ENVIRONMENTAL GROUP, INC.

10/13/94 Dpate Reported: 10/28/94

HEG / LIMS
Analysis Date Report
Report Date: 10/28/94

Sample Date: 10/12/94

Analysis Date Analyst Test Performed Hold Time
(Days)

10/27/94 kw Lead total, volumesubmitted ICP 180

10/25/94 ovp EPAS~Particulate 28

Sample #: 9413398 Sample Date: 10/12/94

Sample ID: Run 3

Analysis Date Analyst Test Performed Hold Time
(Days)

10/27/94 kw Lead total, volumesubmitted ICP 180

10/25/94 ovp EPAS5-Particulate 28

sample #: 9413399 sample Date: 10/13/94

sample ID: Run 4

Analysis Date Analyst Test Performed Hold Time
(Days)

10/27/94 kw Lead total, volumesubmitted ICP 180

10/25/94 ovp EPAS-Particulate 28

Sample #: 9413400 Sample Date: 10/13/94

Sample ID: Blank

Analysis Date Analyst Test Performed Hold Time
(Days)

10/27/94 kw Lead total, volumesubmitted ICP 180

10/25/94 ovp EPAS-Particulate 28

LABDRATORIES



HEG / LIMS
Analysis Date Report
Report Date: 10/28/94

sample #: 9413401 Sample Date: 10/13/94
Sample ID: Fuel-l

Analysis Date Analyst Test Performed Hold Time
(Days)

10/19/94 jep PCB Extraction(o0il) 28
10/25/94 jrw Arsenic total, furnace, solid 180
10/20/94 ksw Polychlorinated Bi-phenyls-0il 40
10/26/94 kw Mercury total, solid 28
10/19/94 kw solid sample Prep for metals 28
10/26/94 msn cadmium total solidICP 180
10/26/94 msn Chromium total solidICP 180
10/26/94 msn Lead total solidICP 180
10/19/94 rst Flashpoint 28
10/26/94 sub Total Halogens**x**(as Chlorine) 28
10/26/94 sub BTU *** Heat on Combustion 28

LABORATORIES
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NOMENCLATURE
A, = Area of sampling nozzle, ft’
A= Cross-sectional area of stack at sampling site, ft?

B,, = Proportion water vapor in stack gas by volume

CO = Percent carbon monoxide in stack gas by volume,dry basis, %

CO, = Percent carbon dioxide in stack gas by volume, dry basis, %
, = Pitot tube coefficient

C, = Concentration of particulate in stack gas, grains/dscf

C, = Concentration of particulate in stack gas, Tb/dscf

Co1 = Concentration of lead in stack gas, ug/L

Cw2= Concentration of lead in stack gas, Ib/dscf

Dia = Diameter of stack at sampling site, inches

ER = Particulate emission rate, Ib/hr

ER,, = Lead emission rate, Ib/hr

AH = Average pressure drop across orifice

91 = Percent isokinetic sampling rate, %

M, = Molecular weight of stack gas, dry conditions, Ib/lb-mole
Mn = Particulate catch, mg

M, = Molecular weight of stack gas, stack conditions, Ib/Ib-mole
N, = Percent nitrogen in stack gas by volume, dry basis, %

O, = Percent oxygen in stack gas by volume, dry basis, %

Ap = Average velocity head of stack gas, inches H,O

JAp = Average square root of velocity head pressure, inches H,O

ErNVIRONMENTAL (ot UL



P, = Barometric pressure, inches Hg
, = Static pressure of stack gas, inches H,O
P, = Absolute stack gas pressure, inches Hg
Q, = Volumetric stack gas flow rate, stack conditions, acfm
Q,, = Volumetric stack gas flow rate, dry standard conditions, dscfm
e = Elapsed time of test, minutes
T, = Average dry gas meter temperature, °F
T, = Average stack gas temperature, °F
V,, = Mass of water collected, g
V_ = Volume of gas measured by dry gas meter, ft*
V,. = Volume of dry gas meter corrected for leak rate, ft’
V. = Volume of dry gas meter corrected to standard conditions, ft’
V, = Stack gas velocity, fps
V. = Volume of water collected, standard conditions, ft>
Y = dry gas meter calibration factor, dimensionless

Note: Standard conditions = 68°F and 29.92 inches Hg.

ENVIRONMEN TAL EEEN RN



EXAMPLE CALCULATION RUN # 2

1. Volume Metered, Standard Conditions (68°F, 29.92 In Hg)

V= (AT STV X DX
(29.53)+%?.5_).
V.~ (17.64T)x(31.900)x(1.005)x (47.6+4$60;6) -32.991

2. Volume Water Vapor Collected, Standard Conditions

V, - (0.04707)x(V,)
V. - (0.04707)x(104.8) - 4.933

3. Proportion Water Vapor, By Volume

B - (VM)

" V' Vsd
-_@9BY ___o1301

» " 4.933+32.991)

4. Molecular Weight of Stack Gas, Dry Conditions

M- (0.44xCO0,) + (0.32x0,) + (0.28x(N, + CO))
M- (044x4.0) + (0.32x133) + (0.28x82.7)-29.17

5. Molecular Weight of Stack Gas, Stack Conditions

M,- (M x(1-B,))+(18xB,)
M,~29.17x(1 -0.1301) + (18x0.1301) -27.72




6. Stack Gas Velocity, fps

(Ts +460)
V, - (85.49)x(c )x(VAP)x PIxM)

(123.6 +460)
=(83. .84)x(0.2 =13,
V,=(85.49)x(0 84)x(0 60)x\} 29522172 15.74

7. Stack Gas Flow Rate, acfm

Q- (60)x(V) x(6.944E-03)x(L) x(W)
Q,-(60) x(15.74) x(6.944E-03) x(60.0)x(60.0)-23,605.5

8. Stack Gas Flow Rate, dscf

Q.- (17.64T)x(Q ) x(1 - B, )x *)
ad (T, +460)

(29.52) _ _1g3332

Q- (17.64T)%(23,605.5)x(1 - 0.1300)x-0 "0y

9. Isonkinetic Variation, %
T,+ 460)x(V 00

@ )x(V)x(A)x(@)x(1~B,)
(123.6 + 460)x(32.991)

%I - 0.0944 x

%I - 0.0944x
(29.52) x(15.74)x(7.07E-04)x(62.5) x(1-0.1301)

10. Filterable Particulate Concentration, gr/dscf

_ (00154)x(Mn)
(Vsid

_ (00154)x(51.6) _5 41E_02
(32.991) '

0C,

¢

-101.89




11. Filterable Particulate Concentration, 1b,dscf

C, - (1429E-04)x(C))
C, - (1.429E-04)x(2.41E-02)-3.44E-06

12. Filterable Particulate Emission Rate, Ib/hr
ER-(C)x(Qg) x(60)

ER - (3.44E-06)x(18,333.2)x(60)-3.786
13. Lead Concentration, pg/L - _ e . v
(Mn) . AaZ
CPbl-
28316)x(V ) ¥ " -
) . 23 oxad
Cro1™ (28316)x(32.99D) 0308 33&77 | 03 ot i ™
- ‘DD‘ S'S/ “’W

13. Lead Concentration, 1b/dscf
1.0E-06)x(0.0022)
C.r = (Cpy )5
p2” Cr)* "5 03532)

(1.0E-06)x(0.0022) Y
C,,,-(0.308 -1.92E- % ,
oz = (0:308) (0.03532) 08 [TE

14. Lead Emission Rate, Ib/hr

ERy, = (C ) X(Q ) (60) .y
ER-(1.92E-08)x(18,333.2)x(60)-2.11E-02 [ vF €&




CLIENT/PROJECT #: Barrett

SAMPLE LOCATION: Scrubber Outlet
DATE/TIME: /94 1009-1117
RUN #: <:§f:f§
STATIC PRESSURE( "HZ0): -0.07 "HG 29 .52
BAROMETRIC{ "HG): 29.53
SEMPLE TIME(min): 62 .50 ym{ corr ) 31 .900
ACTUAL METER VOLUME: 31.900 DSCF 32 .991
SQ. ROQT A\P: 0.260
AVG ORIFICE /\H: 0.95
AVG STACK TEMP °F: 123.6 °R 583.6
AVGE METER TEMP °F: 47 .6
Cp PITOT : 0 .84
MOZZLZ DIa.( inches): 0.360 an( ft~2) 7.07E-04
METER GAMMA: 1.005
LEAK RATE(IF>C.0Z):
CIRC STACK? 1=Y,0=N: O as( ft72) 25.00
DIA OR DIM ( inches): 3600 .00
% 02 : 13.25 DRY MOLE WT 29 .17
% COz2 ¢ 4 .00 ST MOLE WT 27 .72
VYOL CONDENSATE(ml): 104 .80 % H20 13.01
FILTER GAIN(mg): 42 .80
RINSE GAIN(mg): 8.80 NET WT(mg) 51 .60
AMNALYTE #1 : Lead
MOLE WEIGHT: 207 .2
wg/sample 288
PPM
35 K 3K 3K K 5k o 3K 3K oK 5K 3K K K K KK KKK K CALCULATED RESULTS KK ok 3K oK 3K KK KKK KK KoK K K
Gas Velocity (Vs): 15.74 FT/SEC
stack Gas Flow (Qs): 23605 .5 ACFM
: 18333.2 DSCFM
Stack Gas Temp : 124 Deg F
Moisture (H20): 13.01 %
Isokinetic : 101.89 %
FILTERABLE PARTICULATE SUMMARY

Concentration (Cs): 2.41E~02 Gr /DSCF
: 3.44E~-06 lb/DSCF

Emission Rate (Er): 3.786 1b/hy

EMISSION DATA FOR Lead

Concentration (Cs): 1.92E-08 1b/DSCF
: 0.308 ng/L
Emission Rate (Ev): 2.11E-02 lb/hr

COMMENTS:



CLIENT/PROJECT #:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE( "H20):
BAROMETRIC( "HG):
SAMPLE TIME(min):
ACTUAL METER VOLUME:
8Q. ROOT /\P:
AVG ORIFICE /\M:
AVG STACK
AVG METER TEMP °F:

Cp PITOT
NOZZLE DIA.{( inches):

METER GAMMA:

LEAK RATE(IF>0.02):
CIRC STACK? 1=Y ,0=N:
DIa OR DIM (inches):

% 02 :
coz

%

VOL CONDENSATE(ml ):

FILTER GAIN{mg):

RINSE GAIN(mg):

ANALYTE #1

MOLE WEIGHT:

pg/sample
PPM

Sk 3K 5K 5K 3K 3K K K K KK 3K KK K K KK KK K
Gas Velocity (Vs ):
stack Gas Flow (Qs):
Stack Gas Temp

Moisture (H20):
Isokinetic

TEMP °F:

Rarrett
Scrubber Outlet

(if§12/94 1241-1349

~0.05 "HG 29.51
29.51
&2 .50 vym( corr ) 34 .304
34 .304 DSCF 35.171
0.258
1.13
128.4 °R 588 .4
51.9
0 .84
0.380 an(ft~2) 7.88E-04
1.005%
0 as(ft™2z) 25 .00
2600 .00
14 .00 DRY MOLE WT 28.96
2.50 ST MOLE WT 27.31
132.80 % H20 15,09
41.80
6.80 NET WT(mg) 48 .60
Lead
207 .2
354

CAL.CULATED RESULTS
15.85

23767 .9
17859.1

128
15.09
100.08

FILTERABLE PARTICULATE SUMMARY

Concentration (Cs):

Emission Rate (Er ):

2.13E-02
3.04E-06

3.258

EMISSION DATA FOR Lead

Concentration (Cs):

Emission Rate (Er ):

COMMENTS:

2.22E-08
0.355

2.37E~-02

K K 3K K K oK oK K K K K K KK KKK K K

FT/SEC

ACFM
DSCFM

Deg F

o o

Gr /DSCF
1b/DsSCF

1b/hr

lb/DSCF
neg/L

lb/hr



CLIENT/PROJECT g
SAMPLE LOCATION:
DATE/TIME:

RUN #°

STATIC PRESSURE(“HZO):
BAROMETRIC(“HG):
SAaMPLE TIME(min):
ACTUAL METER VOLUME =
SQ . rOOT /\P:
avG ORIFICE VAN R
avG STACK TEMP “F:
AVG METER TEMP °F:
Cp PITOT
DIA.(inches):
METER GAMMA:
LEAK RATE(IF)0.02)
CIRC STACK? 1=Y ,0=N:
pIa OR DIM (inches):
% 02 -
% CO2
VoL CONDENSATE(ml):
FILTER GAIN(mg):
RINSE GAIN(mg)
ANALYTE Bl
MOLE WEIGHT :
ug/sample
PPM

NOZZLE

***x***x******x*x****
Gas yelocity (Vs):
stack Gas Flow (Qs):
stack Gas Temp

Moisture (H20 )¢
Isokinetic

FILTERABLE

Concentration (Cs):

Emission Rate

CADE

garrett
scrubber outlet

EMISSION paTA FOR Lead

Concentration (Cs )t

Emission Rate (Er):

COMMENTS:

(fﬁ{13/94 0722-0829
-0 .06 "HG
29 .42
62 .50 ym( corr )
33.012 DSCF
0.241
1.04
143 .8 °R
61 .2
0 .84
0 .380 an( FL72)
1.033
0 s FL72)
3600 .00
13.00 DRY MOLE WT
5.70 ST MOLE WT
135 .40 % H20
39 .80
7.80 NET WT(mg)
Lead
207 .2
451

CALCULATED RESULTS KK KKK KKK
15.00 eT/SEC
22504 .1 ACFM
16296 .9 DSCFM
144 peg F
15.77 %
106 .18 %
PARTICULATE SUMMARY
2 15E-02 Gr /DSCF
3, 08E-06 1b/DSCF
3.008 1b/hr
> 91E-08 1b/DSCF
0 .467 e/ L
2 .85E-02 1b/hr

29 .42

33.01<
34 .051

&

7 .88E-04

25.00
29.11
27 .36
15.77

47 .60

**********



QUALITY ASSURANCE PROCEDURES AND RESULTS

The sampling equipment used in this test series has been calibrated in accordance with
procedures outlined in the USEPA Reference Methods for stationary source sampling and
also in the Quality Assurance Handbook for Air Pollution Measurement Systems. All
pertinent calibration data for the equipment used in this test series are included in this
appendix. The following calibration procedures are employed.

a. Probe-tips (Nozzles)

Probe-tips are inspected before use to detect damage or irregularities. If the nozzle
shows signs of damage, it is repaired and measured before use. The nozzle diameter
is determined in the field by measuring three diameters with a precision micrometer.
The average of the three measurements is the nozzle diameter.

b. Pitot Tubes
The S-type pitot tubes are built to the design specifications cited in Reference
Method 2 and are calibrated annually in a wind tunnel. Standard pitot tubes are
supplied from the manufacturer with a coefficient of 0.99. The pitot tubes,
connecting lines, and manometers are leak-checked in the field before and after each
test run.

c. Thermocouples
Thermocouples are calibrated upon receipt and annually thereafter.  The

thermocouples are calibrated at 32°F, ambient temperature, 212°F, and approximately
450°F.

d. Fyrite Analyzers
The fyrite analyzers are leak-checked on-site and the reagents are replenished as
needed.

€. Method 5 Control Consoles
The dry gas meter and the orifice in the Method 5 control consoles are calibrated at
six (6) points from 0 to 4 inches of mercury. The dry gas meter coefficient (y-factor)
and the orifice constant (Delta H) are established from this calibration. The dry gas
meter is calibrated after each test series to confirm the y-factors is used in all sample
volume calculations. Hayden Environmental participates in the USEPA Method 5
Dry Gas Meter Inter-Laboratory Performance Audit.

f. Barometers
The aneroid field barometers are calibrated with a stationary mercury column

barometer prior to each use. The reference barometer is permanently mounted in
the Hayden Environmental Laboratory.

E Ny ERCINVIE MTAL G
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DGM/ORIFICE CALIBRATION

METER BOX NO._# "] \
REFERENCE METER NO. | 334 3) \
|
|
\

DATE 5_/23/?7
BAROMETRIC PRESSURES .66 in Hg

CALIBRATOR_ A7 2:Z" Jy%%__

REFERENCE Y_CA 997¢

ORIFICE \ REFERENCE METER DRY GAS METER TIME
SETTING (5] VACUUM
in. H,0 Gas | TEMP. GAS IN TEMP OUT TEM? || min.
’ VOLUME Tg VOLUME T; T, a
X— Vg ft? °F vp °F °F
«5{ P/S.(J/ S/ p37.L30 88 5o &
0.5 0% 555 | SL°F 53348 | | 79° <_§_
sotz | 8° G oo £0.75° &
12023 | BEF |04 oy FI° 77
I A (R (R gl 3% | 77° | &5
S (og | % |5.552 ZEh (O
12%.047 B2° os51.997] T4 79 _
' %1.5 1l Fzs) 37 45 . 251 F4° 7%° 5
Le | Sk el g 25° (o
g0 | §%° obo. 2| B 777 |
o lims7e | 827 losal2l %97 77° | (O
7744 | B2 7.663 57
1749 | 4% o7 350 q¢° 7% 7
a0 113123 f2°  |oul. g:9| %5 ng® %%
7.¢25 | 0 4.49% FR°
159.9% | 32 ZAATANEN 79 '
N T K A 7 o 5
ross | 32° | (9B T <°

j?q.l‘rgé»l s \7‘0794




Meter Box # N-1 N-1 N-1

Date 5/23/94 5/23/94 5/23/94
Reference Meter # 1334637 1334637 1334637
Y Reference 0.9996 0.9996 0.9996
Barometric Pressure 29 .66 29 .66 29 .66
Orifice Setting = H (" H20) 0.5 1 1.5
Total Gas Volume Reference 5.062 5.609 6 .769
Average Temperature Reference 81 81 81.5
Total Gas Volume Dry Gas Meter 5.009 5.552 6.696
Average Temperature Dry Gas Meter 80.75 80.5 81.25
Time {min) , N 12.6 10 10.1
Vacumn 5 5 5
xxxxkkkx Calculations KK K K KK K KK K K K K K KKK KKK KKK KKK KK KKK KKK KKK KKK
Meter Box Y 1.0085 1.0064 1.0063
Meter Box ~ HE@ 1.792 1.840 1.934
Meter Box # N-1 N-1 N-1

- Date o N . B/23/94 5/23/94 5/23/94
Reference Meter # 1334637 1334637 1334637
Y Reference _ ) ) . 0.9996 _0.9996 0.9996
Barometric Pressure o 29 .66 29.66 29 .66
Orifice Setting ~ H (" H20) . . . 2 3 4
Total Gas Volume Reference 7.744 9.625 11.055
Average Temperature Reference 82 82 82
Total Gas Volume Dry Gas Meter 7 .663 9.498 10.887
Average Temperature Dry Gas Meter 81 82 82
Time (min) 10 10 10
Vacumn - L - 5 5
xkxkxkkk Calculations  XEkKKKKKKKKKKKKKKKKKKKKKKKKKAKKKKKKKK KKK
Meter Box Y 1.0033 1.0055 1.0051
Meter Box = H@ 1.935 1.876 1.896
Average y ) o 1.00584

Average delta H 1.87876
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THERMOCOUPLE CALIBRATION

" -/
THERMOCOUPLE L D._2” __ LENGTH; 2

DATE: J/2¢/72

CALIBRATED BY. /5. J.

REFERENCE THERMOMETER:__ /274

SOURCE REFERENCE TEST TEMPERATURE

THERMOMETER  THERMOCOUPLE DIFFERENCE

" TEMPERATURE TEMPERATURL ®
1. AN 252 257 Q@2
(ceGAar/ 2/ /L a. %
Jore (130 ﬁj ; 99. 8 Q.?
(1eT ot /633 /67§ o-4




THERMOCOUPLE CALIBRATION

/
THERMOCOUPLE L Doz ¢ LENGTH_& _ DATE &/ 7% 81
CALIBRATED BY: M y M

REFERENCE THERMOMETER: /92 vg

e

SQURCE REFERENCE TEST TEMPERATURE
THERMOMETER THERMOCOUPLE DIFFERENCE
TEMPERATURE TEMPERATURE
Am KA 5 < &Y.5 o 2
e dath | ¢ O VR o. Y
fout o | 29 99.7 & 3
T ol /57.¢ /59. 9 %

Taxgo», N

ENVIEONMENTAL GROUR INCL



THERMOCOUPLE CALIBRATION

Date: 5[ /f/qj

Thermocouple LD OV~ Length: Ofens _Therm.

Calibrated By:\ﬁéf/{'ﬁ/u\g‘\(ﬁ/T \ 107//’5#

Reference Thermometer: 4 [l%
Reference Test , _
Source Thermometer Thermocouple Temperature
Temperature Temperature Difference
°F °F °F

1. Air 4.7 <4, 6 O. 1
ICE fATE .5 £ 57 | 9%
Goir14/9 422 (000 91.0 1.0

HeT ofL 1720 /?Q.O( O.C] :

,‘ M I‘ N

ENVIRONMENTAL GROQUR INC.




Thermocouple 1.D.:

ov-0

THERMOCOUPLE CALIBRATION

Calibrated By: \ﬁv A <f¢;47354

Length: ¥ Ved/ Ther..  Date: ?{/ '77/ 73

Reference Thermometer: A&
Reference Test _
‘Source Thermometer - Thermocouple Temperature
Temperature Temperature Difference
OF . OF OF

A Ain 5.0 YT 0.3

7 Ce AAT R~ ?‘0 /7¢q /i /
Loty Y0 | (009 91.0 /O

et olL A (k6.7 (7

"" .‘ A

ENVIRONMENTAL GROUR INC




Thermocouple I.D.: ov-3

THERMOCOUPLE CALIBRATION

Calibrated By: K J,’«T\//V/ \;/01//7}4

Length:Oe & Thel ]

Date: Y973

Reference Thermometer:

vl

Source

#. QiR

Reference
Thermometer
Temperature
°F

Test

Thermocouple

Temperature

Temperature
Difference

u‘?(c. AatK Y.0 7:7) .3
"&/LU{?HJU (0.0 qq:[ . q
|46 /¢ s e 0.7

'r‘ M .‘ N

ENVIRONMENTAL GROUR INC.




THERMOCOUPLE CALIBRATION

Thermocouple 1.D.: o (/\q

LengthGl/es/ Therm.

Date: %7/1’ /i é ,_)7

Calibrated By:\gu-fz‘/ }A}/ﬁk

Reference Thermometer: 1< YY
Reference Test _
Source Thermometer Thermocouple Temperature
Temperature Temperature Difference
°F °F °F
M AR © =N O.|
LZCE f[furi /.0 57 [ 3
ga[u,!g I +0 (CO.0 7?‘ / Q- 9
HoT-o (L 1.5 (-4 0.9

l" v .‘ A

ENVIRONMENTAL GROUR INC.




THERMOCOUPLE CALIBRATION

Thermocouple L.D.: T Length: 2224, Hesw Date: g[/‘iﬂ?
Calibrated By: 6“6” x‘/ \7,0‘?]%
Reference Thermometer: /Q‘/q

Reference Test ‘
Source Thermometer Thermocouple Temperature
Temperature Difference

| Temperature
°F °F °F
An Al |47 4.0 0.7

res gari. | (.5 4.7 [
(Bl H0 g9.0 %77 0.3

kol (59.9 (596 0.9

N Al
| 4

ENVIRONMENTAL GROUR INC.



THERMOCOUPLE CALIBRATION
9] iq -
Thermocouple LD.: I- < Length: F0, Heng Date: g/ /0
Calibrated By: ‘Khr J(é/ \}4‘ 0}4,/,&"
Reference Thermometer: (249
Reference Test
Source Thermometer Thermocouple Temperature
Temperature Temperature Difference
°F °F °F
An  Aig 9.7 <43 o4
ek fare ’].0 6o R 0.3
fottwi o | (90D 7.0 [0
foTolL |57 [5C. 6 o4
L | " v .‘ A

ENVIRONMENTAL GROUP, INC.






