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J "CERTIFICATIONS

1. Certification of sampling procedures by the team leader of the personnel conducting the sampling procedures:

"1 certify under penalty of law that the sampling procedures were performed in accordance with the approved test
plan and that the data presented in this test report are, to the best of my knowledge and belief, true, accurate, and
complete. All exceptions are listed and explained below."

Signature: ™7 / “t Printed Name of Person Signing: Ie. H’:‘ . J;. d
Titte: 4. VA ,A’f/., AN Date:  j0//0/2Y

2. Certification of analytical procedures by the person responsible for the laboratory analysis of field samples:

I certify under penalty of law that the analytical procedures were performed in accordance with the requirements of
the test methods and that the data presented for use in the test report were, to the best of my knowledge and belief,
true, accurate, and complete. All exceptions are listed and explained below.”

Signature: é"/g’/ﬁ A""’J&A’g«nted Name of Person Signing: grucf’/@—« ﬂéi'//

Title:_ M agua %@Saum/zfsj &4 Date: 177079/

3. Certification of test report by the senior staff person at the testing company who is responsible for compiling
and checking the test report:

I certify under penalty of law that this test report and all attachments were prepared under my direction or supervision
in accordance with a system designed to assure that qualified personnel properly gathered and evaluated the test
information submitted. Based on my inquiry of the person or persons who performed sampling and analysis relating
to the performance test, the information submitted in this test report is, to the best of my knowledge and belief, true,
accurate, and complete. All exceptions are listed and explained below."

Signature: %}'—J — et Printed Name of Person S}mng é o g«;{; / /

Title: Aantagl; Sowves 765}544 Date:___ JO/1O/ 7%

4. Certification of test report by owner or operator of the emission facility:

I certify under penalty of law that the information submitted in this test report accurately reflects the operating
conditions at the emission facility during this performance test and describes the date and nature of all operational
and maintenance activities that were performed on process and contro! equipment during the month prior to the
performance test. Based on my inquiry of the person or persons who performed the operational and maintenance
activities, the infofmation submitted in this test report is, to the best of my knowledge and belief, true, accurate, and

PrintedNameo n ﬂnmgMﬂM
Date:  /J- / /
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INTRODUCTION

This report presents the results of an EPA Method 5 & Method 9 source test performed by Braun
Intertec, on September 9, 1994, at the Hard Drives hot mix facility located in St. Cloud, Minnesota. The
test was performed at the exhaust stack of the hot mix baghouse in order to determine emission rates of
Total Suspended Particufate (TSP) matter and the opacity of emissions and to demonstrate compliance
with MPCA permit number 4C-90-OT-1.

All source sampling, laboratory analysis {(of Method 5 samples), data reduction and report preparation
was performed by the Braun Intertec test team. The test team consisted of:

Team Leader: Jeffrey Jax
Sampling Technician: Jayson Olson
Laboratory Analyst:  David Rappath

An oil sample was collected as described in the test plan and analyzed by Twin Ports Testing, Superior,
WI. Percent Moisture analysis of the aggregate was performed by Independent Testing, Sauk Rapids,
MN.

Wally Stang, Hard Drives plant operator, gathered operational data and the required oil and aggregate
samples during the test,

DESCRIPTION OF TEST PROGRAM

Sampling was performed following EPA required procedures, as referenced in Code of Federal
Regulations, Title 40 Part 60, Appendix A, Methods 1-5 & 9 and Method 202, Part 51, Appendix M.
July, 1992. The test methods utilized are presented in Table 1.

Method # Purpose
1 Determination of Traverse Point Locations, Verification of Absence of Cyclonic Flow
Conditions
2 Determination of Duct Velocity and Volume Flow Rate
3 Determination of Duct Fixed Gas Content
4 Determination of Duct Moisture Content
5 Determination of Particulate Matter Emissions
9 Visual Determination of The Opacity of Emissions From Stationary Sources

202 Determination of Condensible PM Emissions




RESULTS

PLANT: Hard Drives, St. Cloud, MN.

TEST DATE: September 9, 1994
Sample Time: 60 min
PROCESS CONDITIONS, -

Average Temperature (°F)
Average Velocity (ft/s)

Moisture Content (%vol.)

Wet Molecular Weight (g/gmole)
Volume Flow Rate (ACFM)
Volume Flow Rate (SCFM)
Volume Flow Rate (DSCFM)

SAMPLE VOLUME (SDCF)

PARTICULATE CONCENTRATION
Filterable (gr/dscf):

Aqueous Condensible {gr/dscf)
Organic Condensible (gr/dscf)

Total (gr/dscf)

PARTICULATE EMISSION RATE
Filterable (ib/hr)

Aqueous Condensible (Ib/hr)
Organic Condensible (Ib/hr)

Total (Ib/hr)

Highest Six Minute Opacity (%)
( concurrent with run # 3 )
% of Isokinetic Sample Rate
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SAMPLE LOCATION: Hot Mi.x -Stack

SAMPLE METHODS: EPA 1-5, 9 & 202

RUN 1

255
57.8
15.2
27.33
48,100
36,200
30,700

50.677

0.0074
0.0112
0.0040
0.0225

1.95
2.94
1.05
5.94

108.8

RUN 2

253
57.2
219
26.73
48,100
36,300
28,400

44.480

0.0106
0.0105
0.0057
0.0268

2.59
2.55
1.39
6.52

103.4

Table 2: Hot Mix Data Summary

RUN 3

255
55.8
20.4
26.89
46,900
35,200
28,100

43.686

0.0108
0.0106
0.0058
0.0273

2.61
2.56
1.40
6.57

1.5

102.7

AVG

254
56.9
19.2
26.98
47,700
35,900
29,067

46.281

0.0096
0.0108
0.0052
0.0255

2.38
2.68
1.28
6.34

105.0

,(‘,- N
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DISCUSSION OF RESULTS

The visual emissions determination was done concurrently with run # 3.  During the transport of the
sample train to the recovery area at the completion of the third run, the sample line was inadvertently
contaminated. Therefore, no line rinse was performed for the third run. No other incidents of note
occurred.

SAMPLING FROCEDURE
Determination of Particulate Concentration and Emission Rate (Mass Flow Rate)

REF:Code of Federal Regulations, Title 40, Part 60, Appendix A, Methods 1-5, 9 July, 1991.
Code of Federal Regulations, Title 40, Part 51, Appendix M, Method 202

Apparatus:

A "goose-neck” nozzle constructed of stainless steel was connected via a "Swage-Lok" fitting to a heated
glass probe liner. The probe liner was attached to a heated glass tilter holder containing a glass fiber mat
filter. The back half of the filter holder was connected via a length of Teflon tubing to the impinger train
which consisted of a set of pre-weighed impinger/absorbers connected in series and immersed in an ice
bath. The absorption train was followed in series by a carbon vane pump, a dry test meter and calibrated
orifice connected to an inclined manometer. When sampling a combustion source, the pressure side of
the calibrated orifice was connected to a Tedlar bag via a "T" and pinch clamp. Type K thermocouple
were used to measure the following temperatures: probe heater, filter heater, impinger outlet, and dry
test meter inlet and outlet.

A combination Stausscheibe (Type S) pitot tube and type K thermocouple were used to measure duct
velocity head and temperature. The pitot tube was connected via flexible tubing to an inclined manometer.

The thermocouple was connected to a digital potentiometer.

Sampling Procedure:

Prior to sampling, traverse points were selected based on Method 1 requirements. The locations of the
traverse points are presented in the reduced field data sheets. A preliminary traverse of the duct was
performed to determine duct velocity head and temperature distributions, as well as duct static pressure.
Initial duct moisture and fixed gas content were assumed based on previous test data. Based on this
information, a sample nozzle of appropriate inside diameter was selected, and the impinger train charged
as presented in the reduced field data sheets. Traverse points were marked on the probe using a
permanent marking pen. Sample time per traverse point was estimated in order that a minimum of 32
SDCF of sample would be collected.
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The apparatus was assembled as completely as possible in the staging area and transported to the sample
site. Potential contamination of the sample train was prevented by sealing all openings with aluminum
foil. Once in the sampling area, the probe and filter heaters were brought to temperatures of 250 +
25°F, and the apparatus was leak checked. Upon successful completion of the leak check, the initial dry
test meter reading was recorded, and the probe inserted at the first traverse point.

Sampling Procedure:

The duct temperature, dry test meter temperature and duct velocity head were measured and recorded on
the data sheet. The isokinetic sampling rate in terms of pressure drop across the calibrated orifice was
calculated and recorded on the data sheet. The pump and timer were turned on, and the sample rate
adjusted to correspond to the calculated isokinetic rate. Once the sample rate was set, the following data
was recorded:

- Dry test meter outlet temperature
- Sampte vacuum

- Probe heater temperature

- Filter heater temperature

- Impinger outlet temperature

After al! data was recorded, the line to the Tedlar bag was opened, and the bag allowed to fill for five
seconds, Thus, an integrated sample was collected for duct fixed gas content analysis.

At the end of the sample time for the first point, the probe was moved to the next point, and the
measurements, calculations and recording of data was repeated. Upon completion of sampling from a
port, the pump was turned off and the dry test meter reading recorded. The probe was removed from
the duct, and placed in the next sample port. The previously described procedure was repeated for each
sample port.

When the sample run was completed, the final dry test meter reading was recorded and the probe
removed from the port. A post-test leak check was performed at a vacuum at least 5"Hg higher than the
highest sample vacuum measured during the sample run. The final leak rate was recorded on the data
sheet. The sample line was detached from the back of the filter holder, and rinsed into the first impinger
using a known volume of distilled water. The sample train was sealed from contamination and
transported to the staging area for recovery,

Sample Recovery:

Sample was recovered in two fractions: filterable and condensible, The filterable fraction consisted of
the filter itself as well as acetone rinses and brushings of: the nozzle and connector to the probe liner;
the probe liner; and the front half of the filter holder. The filter was recovered to either a glass or plastic
labeled petri dish. Acetone rinses were recovered to a labeled, clean polyethylene bottle. The liquid
level in the polyethylene bottle was marked upon completion of recovery.




. . e
.

Hard Drives

Project No. CMXX-94-0518
October 7, 1994

Page 5

Prior to recovery of the condensible fraction, the exterior of each impinger/absorber was cleaned and
dried, and the net weight gain of each was determined to the nearest gram. The condensible fraction
consisted of the liquid impinger catches and rinses of the impingers and all connecting glassware.
Glassware rinses were recovered to a clean polyethylene bottle. The liquid level of the polyethylene
bottle was marked upon completion of recovery.

At the conclusion of each day of sampling, reagent and recovery solvent blanks were collected into the
same types of containers as were used for sample recovery. The blank containers were clearly labeled,
and the liquid levels marked.

Analytical Procedure:

The Tedlar bag was analyzed by Orsat according to Method 3 requirements.

The filterable fraction and rinse blank were analyzed gravimetrically. Filters were placed in a 105°C
oven for two to three hours, then cooled in a desiccator. Filter weighings were repeated until two
consecutive weighings agreed to within 0.5 mg. Prior to analysis, the filterable rinses were checked for
liquid loss, and the liguid volume of each sample bottle determined. The liquid samples from each run
and blanks were transferred to individual tared weighing dishes, and the liquid allowed to evaporate at
ambient temperature and pressure. The weighing dishes were then desiccated for twenty four hours and
weighed until consecutive weighings agreed to within 0.5 mg.

The condensible fraction and blank were extracted with methylene chloride and analyzed gravimetrically.
Prior to analysis, condensible fractions and blanks were checked for liquid loss, and the liquid volume
of each sample bottle determined. Each sample was extracted three times with 25 ml of methylene
chloride in a separatory funnel. After each extraction, the organic (methylene chloride) fraction was
decanted. The organic fractions were placed in individual tared weighing dishes, and evaporated at
ambient temperature and pressure. After evaporation, the sample weighing dishes were desiccated for

24 hours, and weighed hourly until consecutive weighings agreed to within 0.5 mg. The aqueous

fractions were retained in the event that additional analysis is required.
Visua! Emissions Determinations

L1}

The " Visual Determination of The Opacity of Emissions From Stationary Sources " was conducted
according to CFR pt. 60 App.A, Method 9. Concurrently with run # 3. The highest six minute opacity
average reported was calculated using a twenty four point rolling average.

EQUATIONS

Equation 1a - Dry Molecular Weight:

MW4d = 0.440(%C02) + 0.320(%02) + 0.280(%N2 + %CO)




Equation 1b - Wet Molecular Weight:

MWw = MWd(1-Bws) + 18.0(Bws)

Equation 2a - Meter Volume at Standard Conditions:

Vmestd) = VmY (Tsd)(Phar + 2H/13.6)
(Tm)(Pstd)

Equation 2b - Volume of Water Vapor Condensed:
Vwe(std) = KI{Wr-Wi)
Equation 2¢ - Moisture Content:
Bws = Vwe(std)/(Vwe(std) + Vin(std))
Equation 3a - Velocity at a Traverse Point:
Vd = KpCp(TsaP/PsMWw)!?
Equation 3b - Volumetric Flow Rate (Actual Basis):
Q = Vd(avg)Ad 60
Equation 3¢ - Volumetric Flow Rate (Standard Basis):

Qud = Q{Tatd)(Ps)
(T s)(Pstd)

Equation 3d - Volumetric Flow Rate (Standard Dry Basis):

Qstd(dry) =  Qstd(1-Bws)

Equation 4a - Isokinetic Sampling Nozzle Inside Diameter:

D, = f(0.0358)Qum [MM ]0.5 ]o,j
| TmCp(1-Bws) |(PsaP) | ]

Equation 4b - Isokinetic Sampling "X" Factor:

Hard Drives
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X = 846.72 x Dn* x aH@i x Cp? x (1-Bws)® x (MWd x Ps)

(MWw x Pm)




Equation 4¢ - Orifice Pressure Drop at Isokinetic Sampling Rate:

sH = X x 4P x (Tm)
(Ts)

Equation 4d - Sample Percentage of Isokinetic:

%ISO = _ (TsavgVmstdPstd 100)
(T sthdangAnPsﬁO( 1-Bws)) -

Equation 4e - Particulate Concentration:
Co = Mx0.0154

Vmatd
Equation 4f - Particulate Emission Rate (Mass Flow Rate):

ER = Co x 0.00858 x Qstd(dry)
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SYMBOL IDENTIFICATION

An = Noazzle area (ft%)

Ad = Area of duct (ft%)

Bws = Water vapor in gas stream, proportional by volume
Co = Total suspended particulate matter concentration (grains/DSCF)
Cp = Pitot tube calibration factor (unitless)

Da = Inside diameter of sample nozzle (inches)

ER = Total suspended particulate matter emission rate (Ib/hr)
K1 = Constant (0.04715 f’/g)

Kp = Constant {85.49)

M = Net mass of total suspended particulate matter collected (mg)
MWd = Duct gas dry molecular weight (Ib/Ib-mole)

MWw = Duct gas wet molecular weight (Ib/lb-mole)

Pbar = Barometric pressure ("Hg)

Pm = Maeter pressure (assumed to be 30"Hg)

Ps = Absolute stack pressure ("Hg)

Psd = Standard pressure (29.92"Hg)

Q = Duct volumetric flow rate (actual cfm)

Qm = Assumed sampling rate (cfm)

Qstd = Duct volumetric flow rate (scfm)

Qatd(dry) = Duct volumetric flow rate (dscfm)

T = Absolute temperature at meter (°R)

Ts = Absolute temperature of duct gas (°R)

Tstd = Standard temperature (528°R)

Vd = Duct velocity at a traverse point (ft/s)
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Symbol Identification (Continued)

Vm
Vmfstd)
Vwe(std)
Wt

Wi

X

Y
%CO2
%CO
%I1S0O
% N2
%02
%R

a

0

aH
AH@i
aP

| | | [ (O O | A

I VI I [ |

Dry test meter volume (cf)

Dry test meter volume at standard conditions (scf)
Volume of water vapor condensed at standard conditions (scf)
Final weight of impinger/absorber train (g)

Initial weight of impinger/absorber train (g)
Isokinetic orifice pressure drop sampling coefficient
Dry test meter calibration factor (unitless)

Duct gas carbon dioxide content (% volume)

Duct gas carbon monoxide content (% volume)
Sample percentage of isokinetic (must be 100+10%)
Duct gas nitrogen content (% volume)

Duct gas oxygen content (% volume)

TSP percent removal

Flow angle (degrees)

Total sample time (minutes)

Pressure drop across orifice ("H20)

Orifice calibration coefficient ("H20)

Pressure drop across pitot tube ("H20)
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: . ASPHALT PLANT OPERATING CONDITIONS DURING STACK TESTING %%
e G, Test Date(s) S&p 24 ¢
Nant Mfr. & Model C M I Type(circle one): (érum Mix’) Conventional zqgé
[his plant is (circle one): portable  stationary Other:
‘ollution Control Equipment(circle one): Venturi Scrubber ~ Wet Scrubber  Cyclone  Multiclone
If wet scrubbing:___%scrubber water recycled
".ist Model: /‘/ /3
! lormal pressure drop across control equipment is Was control equipment operating normally
—_5 inches water during test? c
Mate & procedure of last maintenance/cleaning of control equipment: 7-5- _9_//

 uel;

-.emize all fuels and materials added to the combustion process during the test period. List fuel type used during

testing (if oil, specify type) (JAgYe. . If other units of measure are used, specify and calculate appropriate heat input.
_ oL o

Test No. Fuel Input (Gal/hr) Btu/gal(As Received) ] Heat Input (Btw/hr)

Runl |foky. 340
Run2  |Apny. 30

i Run3 ppox 390
-- the above fuel substantially the highest sulfur containing fuel normally bumed? ___ Ye<
Production specific fuel usage: (circle one) measured or calculated: cubic foot/ton hot mix /£ S gal/ton hot mix
. d.of burners: _/ Burner(s) rating: MMBTU/HR=100% setting '
{ Test No. % Recycle Estimated % moisture of aggregate
%R=Recycle + (Aggregate + Recycle+Asphalt) ' (or aggregate & recycle)
[ Runl So 3.7
" Run2 50 , s$. 7
Run 3 S50 S, 7
Other Control Equipment Parameters - Design . During Testing
| Cleaning Cycles R /Ly Sec, | - /Y Sec,
i Air to Cloth Ratios . ' Y8~/ 1 -/
No. of spray bars including delivery pressure

I :scribe the location of the thermocouples reading exiting dryer temperature: Wi Ekpaust  Sithey
Stack _ Evhast  FempPs,

1j mt Operator's Certification: I certify that the information submitted herein is accurate and correct and that no
...ormation requested was withheld from the Division Manager.

3y: ‘/’A f,zulz/ ja\;y , Phone: (6/2) Rs2- 7765

~ute:  All information required must be completed and submitted as part of the performance test. Failure to submit
the required information will result in an incomplete performance test report.
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uced Particulate Field Data

“Plant: Hard Drives Bws(assumed): 0.06 Meter Box #: 80664
Sample Loc: Stack MWs(assumed}): 28.90 T 2.001
Run #: 1 MWd(assumed): 29.6 Gamma: 0.998
Date: 9/9/94 Pstatic ("H20): -0.25 Iitot #: 5-1
Pbar ("Hg): 30.50 Probe Mat: Glass Cpe 0.838
Ps ("Hg): 30.48 Nozzle Mat: Glass X-Facror: 4273
Sample time/pt: 2.5 Dn (in.): 0.250 # of Ports: 4
PORT: 1 Duct Data Meter Data Heater Data  Impinge  Meter Theo. Quick
Point Time Td dP Tmi Tme .Vac. Probe TFilier Outlet  Volume dH

# b omi (F (HO @ ®» (H ® @© © (Cry (120 %iso
6 11 38 253 1.60 80 79 9.0 256 248 60 373128 5.18
5 11 405 251 1.40 81 79 9.0 257 267 47 4.55
4 11 43 250 1.10 83 B8O 8.0 256 262 48 3.59
3 11 455 230 1.45 84 80 9.0 254 250 54 4,75
2 i 48 244 1.30 87 Bl 2.0 259 255 40 4.29
1 11 505 249 1.29 89 82 9.0 258 251 68 4.27
i1 53 389.572
Run Time: 15 250 1.36 84 50 88 257 256 56 16.444 4.44 98.8
PORT: 2 Duct Data Meter Data Heater Data Impinge Muler Theo. Quick
Point Time Td dp Tmi Tmo  Vac. Prohe  Filier Ouilet  Velume !l
# e mi F (H20) [13] ™ (lg) O (1% [1B] (1 {"120 %iso
6 11 55 254 1.40 87 B3 2.0 233 256 08 189572 4.38
5 11 575 255 1.10 490 83 .G 234 256 11 262
4 12 0 255 0.60 92 54 5.0 238 250 63 1.98
3 12 25 256 0.47 92 5 4.0 253 254 =] 1,53
P V] 5 256 0.40 52 83 4.0 257 24 62 1.32
1 12 75 254 0.36 92 83 3.0 253 230 33 1.1y
12 10 405357
Run Time: 15 255 0.72 91 71 3.3 255 231 [ 1783 237 99.5
PORT: 3 Duct Data Meter Dita Flemter Lata Impinge  Moler Theo. Quick
Point Time Td dr Tmi Twmo  Vac.  Frebe  Filler Quifer Volumne it
# homi B (I20) (B @ Chy @ 1 (1 (€CF)  {"H20  %iso
6 12 13 257 0.88 89 86 6.0 254 232 3 401337 2.88
5 12 155 260 0.66 93 87 5.0 258 257 53 2.17
4 12 18 260 0.44 94 88 4.0 253 252 31 1.45
312 205 258 045 95 B8 40 23y 247 8 149
2 12 23 257 0.48 96 89 4.0 236 242 hE 1.59
1 12 255 255 0.40 95 88 4.0 237 261 hE! 1.33
12 28 412.077
Run Time: 15 258 0.55 94 88 4.3 ‘257 252 33 10.720 1.82 100.7
PORT: 4 Duct Data Meter Data Llearer Dt Impinge Muoter Theo. Quick
Paoint Time Td P Tmi Tmo  Vac.  Probe  Filler  Oulet Volume N
# he mi (F)  ("H20) F ¥ ("Hg) () ') {9 1) {1120 Yiiso
6 12 30 254 0.92 92 89 6.0 234 236 i3 412.u77 3.04
5 12 325 257 0.92 94 88 6.0 257 251 48 304
4 12 35 261 0.54 93 88 6.0 254 252 46 2.75
3 12 375 263 0.78 94 88 6.0 235 245 47 2.58
2 12 40 259 0.64 95 88 5.0 254 230 4 2.1
1 12 425 254 046 94 B8 40 283 28 47 1.53
12 45 424.722
Run Time: 15 258 0.76 94 88 5.3 255 251 48 12.643 2.50 1008
Post Test Leak Rate: 0.016 CFM @ 7 "Hg
Summary 60 255 91 82 6 236 233 6 SLAyd 278 ERR




PARTICULATE RESULTS

Plant: Hard Drives Tsid: 68 MWw: 2733

Sample Loc: Stack Pstd: 29.92 An: 0.0003 sq. It

Date: 9/9/94 Vmstd:  50.677 “%1S0: 108.8

Run #: 1 '

IMPINGER ANALYSIS

TYPE CONTENTS wi Wi Net FIXED GAS ANALYSIS

) () (g} “%CO2: 25

Greenberg Smith 100 ml H20 828.0 570.0 2580 %02: 14.9

Greenberg Smith 100 m! H20 645.0 6000 460 44C0: 0.0

Greenberg Smith  Empty 458.0 451.0 7.0 N2 82.6

Greenberg Smith  Silica Gel 7240 7090 150 Bws: 152

Line Rinse -134,0
TOTAL 192
Concentration and Emission Rate Data
Final Tare Net
{grams} {grams) {(grams)

Filterable Fraction: Panticulite Concentrtion, (11/DSCF)
Filter: 0.3388  0.3253] 0.0135 Fillerable: 0.9074
Glassware Rinse: 80,5654 80.5544 0.0110 Aquecus Condensuble: 0.0112
Less Acetone Blank: -0.0002 Organie Comdensable: 0.0040
Total: 0.02143 Total: 00225

Condensable Fraction:
Agueous; 79.1642 7912731 0.036% Pantieulate mizsion R, (Ihr)
Less Water Blank: -0.0002 Filterable: 1.93
Aqueous Total: 0.0367 Aquecns Condensable: 294
Organic: 79.5213  79.5082] 0.0131 Organic Comlensable: o 1es
Less MeCI2 Blank: 0.0000 Toal: 594
Organic Total: 0.0131

TOTAL 0.0741

(‘\P . /ls
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VELOCITY TRAVERSE AND VOLUME FILLOW RATE DATA

Plant: Hard Drives Time: 11:38 - 12:45
Sarnple Location: Stack
Date: 9/9/94 Run #: 1
Duct Diameter (in.): 58.0 Ps ("Hg): 30.48
Rectangular Duct: 33.5° Bws: 0.152
Area (sq.ft.): 13.5 MWw: 27.33
Tstd (F): 68
Pstd ("Hg): 29.92
Cp: 0.84
Port: 1 Port: 2 Port: 3 Port: 4
Point |In, dp Ts vd ap Ts vd ar Ts Vd dp Ts vd
#  |From (H20) | ) | (ws) |CH20)| (F) | (ws) [("H20}| (F) | (fvs) |("H20) (Fy | (1vs)
Edge
6 48| 160| 2531 838 140| 254 75| o088| 257 623 092 254] 636
5 14.5( 140{ 251 78.3( 1.10{ 255! 696 0.66] 260| 54.1 092] 257 637
4 242] 1101 250{ 69.4| 060| 255 514 044] 260| 442 084| 261 sl
3 33.8] 145| 250| 79.6] 047| 256| 45.5| 045| 258 446 0.78{ 263| 589
2 43.5{ 130 249| 754| 040| 256 420| 048 257| 460 0.64| 259 532
1 53.2| 1.29| 249| 751 036| 254| 39.8| 04¢| 255) 420 0.46| 254 450
RESULTS:
Average Duct Velocity = 595 at 255 deg. ' and 30.48 "Hg
Q = 48.1 x1000 ACFM

Qstd = 36.2 x1000 SCFM
Qstd(dry) 30.7 x1000 DSCFM




Reduced Particulate Field Data e
Plant: Hard Drives Bws{assumed): 0,20 Meter Box #: 80664
Sample Lo¢: Stack MWs(assumed): 2890 dll@i: 2.001
Run #: 2 MWd(assumed): 29.6 Gamma: 0.998
’ Date: 9/9/94 Pstatic ("H20): 0.25 Pitot fi: 51
Pbar ("Hg): 30.50 Probe Mat: Glass Cp: 0.838
Ps ("Hg): 30.48 Nozzle Mat; Glass X-Faetor: 3.279
Sample time/pt; 2.5 Dn {in.): 0.250 # ol Ponts: 4
PORT: 1 Duct Data Meter Data Heater Data lmpinge  Meter Theo. Quick
Point Titne Td dpP Tmi Tmo + Vac. Probe Filter Outlct Volume dH
# ke mi ¢ (H20) [13] F (Hgy ® ® () ChH ("I120 Yiso
- 6 13 37 243 1.60 80 86 7.0 257 253 63 425454 4.03
I 5 13 395 251 1.50 86 86 7.0 256 253 51 31.78
: 4 13 a2 252 0.86 87 86 5.0 257 254 53 217
3 13 445 252 1.35 89 87 6.0 254 235 57 3.41
2 13 47 254 1.30 91 87 6.0 257 249 39 3.29
1 13 495 249 1.10 93 87 6.0 254 266 62 2.81
! 13 52 439.828
Run Time: 15 250 1.2% 38 B7 6.2 256 252 58 14.374 3.25 130.9
PORT: 2 Duct Data Meter Data Heater Data Impinge  Meter Theo. Quick
Point Time Td dP Tmi Tmo  Vac. TIhvobe Filier Quilet Valume dif
# he mi F ("H20) [13] (Mg ) 5] 5 (CI) ("1120 iso
6 13 56 251 1.25 89 BG 6.0 237 246 66 439828 316
5 13 585 254 0.98 91 86 5.0 240 236 hh 2.4%
4 14 1 255 0.49 92 87 4.0 240 245 ] 1.24
3 14 35 256 0.42 92 B8 3.0 233 245 1] 1.06
2 14 6 257 0.39 93 88 3.0 257 232 60 0.9v
1 14 85 254 0.37 94 88 0 236 259 59 0.94
id 1] 444,823
Run Time: 15 255 0.65 922 87 4.0 245 231 Gl 9995 1.65 100.9
PORT: 3 Duct Data Meter Data Heater Dy Impinge Muwer Theo. Quick
Point Time Td dp Tini Tmo  Vac. Probe Tilier Outlet  Volume dii
# e mi F (H2000  ® F  CHy @ w1 WCIp (11200 iso
& 14 13 257 0.92 20 87 30 253 248 66 449,823 2.3
S 14 155 257 0.64 92 37 4.4 256 5% 61 1.62
4 14 18 256 0.56 92 87 4.0 2356 251 i8 1.42
314 205 256 0.54 92 87 4.0 234 230 36 137
2 14 23 254 0.50 92 87 4.0 57 260 36 1.27
1 14 255 253 0.41 92 58 30 253 260 A 1.04
14 28 459.625
Run Time: 15 256 0.60 92 87 4.0 235 251 34 v 802 1.50 101.1
PORT: 4 Duct Data Meter Data Tleater Dt Impinge  Meter Theo. Quick
Point Time Td dp Tmi Tmo  Vac. Prohe  Filter Outdat Volume dit
0 ke omi (B (H20) (B ® Cly @ w9 (CF} ("I20 %iso
6 14 30 252 0.85 91 87 5.0 232 263 6] 439,625 216
' 5 14 325 253 0.94 93 88 5.0 255 258 37 2.39
4 14 35 253 0.92 94 88 5.0 254 234 50 2.34
3 14 1375 254 0.86 94 88 . 5.0 253 233 57 2.1y
2 14 40 253 0.60 95 88 4.0 256 256 M 1.53
1 14 425 252 0.49 95 88 4.0 253 253 37 1.25
t 4 45 470.568
Run Time: 15 253 0.78 94 88 4.7 254 236 R 11.243 1.98 100.5
' Post Test Leak Rate: 0.008 CFM @ 13 "Hg
Summary 60 253 0.83 91 87 5 133 253 b1 45,414 2.09 100.94
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PARTICULATE RESULTS

Plant: Hard Drives Tstd: 68 MWw: 26,73

Sample Loc: Stack Pstd: 29.92 An: 0.0003 sq. fi.

Date: 9/9/94 Vmstd: 44.480 %WISO: 1034

Run # 2 . .

IMPINGER ANALYSIS

TYPE CONTENTS wf Wi Net FIXED GAS ANALYSIS

® B & 44CO2: 3.2

Greenberg Smith 100 m1 H20 874.0 548.0 3260 4.02: 16.5

Greenberg Smith 100 m] H20 568.0 35430 190 wC0: 0.0

Greenberg Smith ~ Empty 460.0 458.0 2.0 vew2 80.3

Greenberg Smith  Silica Gel 735.0 7240 11.0 DBws: 0.21%

Line Rinse -94.0
TOTAL 264
Concentration and Emission Rate Data
Final Tare Net
{grams) (grams) _(grams)

Filterable Fraction: Particulate Concentrtion, (g/DSCIY)
Filter: 0.3363 0.3245]| 0.0118 Filterable: 0.01066
Glassware Rinse: 68.0364 68.0173] 0.0191 Agueons Condensable: 0.0145
Less Acetone Blank: -0.0002 Ovganiv Condensable; 0.0657
Total: 0.0307 Tuotul: 0.026K

Condensable Fraction:
Aqueous: 78.5819 78.5515] 0.0304 Particulate Hmission Raae, (1hhr)
Less Water Blank: -0.0002 Filicrable: 259
Aqueous Total: 0.0302 Aqueous Conndensuble: 2.33
Organic: 77.6138 77.5973] 0.0165 Otganic Condensuble: 1.39
Less MeCI2 Blank: 0.0000 Tolal: 6.52
Organic Total: 0.0165

TOTAL 0.0774




VELOCITY TRAVERSE AND VOLUME FLOW RATE DATA

ol uf |

Plant: Hard Drives Time: 13:37 - 14:45
Sample Location: Stack
Date: 9/9/94 Run #: 2
Duct Diameter (in.): 58.0 Ps ("Hg): 30.48
Rectangular Duct: 33.5 Bws: 0.219
Area (sq.ft.): 13.5 MWw: 26.73
Tstd (F): 68
Pstd ("Hg): 29.92
Cp: 0.84
Port: 1 Port: 2 Port: 3 Port: 4
Point |{In. dp Ts vd dp Ts vd dp Ts | Vd dpr Ts vd
#  |From ("H20) | (F) | (fws) |("H20)| (F) | (ws) |{("H20)| (F) | (fvs) {("H20) (F) | (ivs)
Edge
6 48! 1.60{ 243 842! 1.25| 251 748 092] 257| 645 0.85| 2521 61.7
5 14.5| 150 251 820 098| 254 664 0.64| 257 538 094 253] 65.0
4 242| 086 252 62.3| 049 255 470 056 50.3 0.92| 253} 643
3 33.8| 135 252 77.8| 042 256| 435 054 2 49.4 0.86| 254} 622
2 43.5| 130 254 765 039 257 42.0| 050| 254| 474 0.606{ 253| 519
1 532 110} 249 70.1| 037 254 408 041 253 429 0.49{ 252| 469
RESULTS:
Average Duct Velocity = 595 at 253 deg. F and 30.48 "Hg

Q
Qstd

Qstd(dry)

48.1 x1060 ACIFM
36.5 x1000 SCFM

28.4 x1000 DSCFM
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~ educed Particulate Field Data
Plant: Hard Drives Bws{assumed): 0.20 Mecter Box #: 80664
Sample Loc: Stack MWs{assumed): 28.90 dH@i: 2.001
Run #: 3 MWd(assumed): 29.6 Gamma: 0.998
Date: 9/9/94 Pstatic ("H20): -0.25 Pitot #: 5-1
Pbar ("Hg): 30.50 Probe Mat: Glass Cp: 0.838
Ps ("Hg): 30.48 Nozzle Mat: Glass "X-Factor: 3279
] Sample time/pt: 2.5 Dn (in.): 0.250¢ # of Ports: 4
!
: PORT: 1 Duct Data Meter Data Heater Data  Impinge  Meter Theo. Quick
‘ Point Time Td dp Tmi Tmo ' Vac. Probe Filter Outlet Volume dH
# ke mi (B (H0O @ ® (Hy ® & ® CF  (H20 Yiso
6 15 54 252 1.20 87 87 5.0 244 248 66 472,610  3.02
5 15 565 257 1.10 87 87 5.0 255 251 64 275
4 15 59 262 0.98 88 88 4.0 255 261 62 2.44
3 16 1.5 262 1.40 88 87 6.0 255 259 64 3.48
i 2 16 4 261 1.20 89 87 5.0 253 249 65 3.00
.t 16 65 258 1.10 &9 87 5.0 249 246 66 2.76
' 16 9 486.238
Run Time: 15 259 1.16 88 87 5.0 252 252 65 13.628 291 100.8
PORT: 2 Duct Data Meter Data Heater Data Impinge  Meter Theo. Quick
Point Time Td dP Tmi Tmo  Vac. Probe Filter OQOutlet Volume dH
# hr mi ) ("H20) ® # (‘Hgy & T) ® (CF) ("H20 %%iso
6 16 11 260 1.0% 89 87 5.0 233 252 67  486.238 2.63
5 16 135 260 0.%0 90 83 5.0 253 259 67 2.25
4 16 16 261 0.62 90 89 4.0 256 255 67 1.55
3 16 185 260 0.54 90 88 3.0 254 251 &7 1.35
2 16 21 257 0.38 90 88 0 258 253 67 0.96
1 16 235 256 0.36 90 83 1.0 255 249 66 0.91
16 26 436389
Run Time: 15 259 0.64 90 -1} 38 252 253 67 10.151 1.61 102.6
PORT: 3 Duct Data Meter Data Heater Data  Impinge  Meter Theo. Quick
Point Time Td dP Tmi Tmo  Vac. Probe Filter Qutlet  Volume dH
# hr mi & ("H2O) {¥) F (Hg & (1] ® (CF) ("H20 %iso
6 16 28 255 0.78 89 87 4.0 254 258 68 496.389 1.96
5 16 305 256 0.62 89 88 4.0 259 257 66 1.56
4 16 33 256 0.52 90 B8 4.0 251 250 66 1.31
3 16 355 257 0.50 90 89 3.0 255 244 67 1.26
2 16 38 258 0.48 o1 89 3.0 257 256 67 1.21
1 16 405 256 0.38 91 B9 30 257 252 67 0.96
16 43 505.900
1 Run Time: i5 256 0.55 90 88 3.5 256 253 67 9.511 138 102.5
PORT: 4 Duct Data Meter Data Heater Data  Impinge  Meter Theo. Quick
, Point Time Td dP Tmi Tme  Vac. Probe Filter Outlet Volume dH
# ke mi  ("H20) ® Fy ("Hg) ® F) F) (CH ("H20 %iso
6 16 ° 45 251 o 89 83 5.0 256 257 58 505900 230
5 16 4715 249 0.85 89 B3 5.0 257 254 67 2.16
] 4 16 50 246 0.82 71 88 5.0 256 249 67 210
3 16 525 246 0.84 92 89 5.0 257 248 67 2,15
2 6 55 245 0.60 93 90 4.0 257 245 68 1.54
1 16 515 241 0.49 93 90 3.0 257 270 68 1.27
I 17 0 517.110
Rup Time: 15 246 0.75 91 89 4.5 257 .254 66 11.210 1.92 102.1
Post Test Leak Rate: 0.05 CFM @ 6 "Hg
t
Summary 60 255 90 88 4 254 253 66 44500 195 ERR
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PARTICULATE RESULTS

Plant: Hard Drives Tstd: 68 MWw: 2689

Sample Loc: Stack Psid: 2992 An: 0.0003 3q. f.

Date: 9/9/94 Vmstd: 43.686 %ISO: 1027

Run #: 3

IMPINGER ANALYSIS

TYPE CONTENTS wr Wi Net FIXED GAS ANALYSIS

® ® %CO2: 32

Greenberg Smith 100 ml H20 770.0 5670 203.0 %02 16.4
. Greenberg Smith 100 ml H20 5780 556.0 220 *%C0: 0.0
F Greenberg Smith ~ Empty 466.0 463.0 3.0 %%N2 80.4
. Greenberg Smith  Silica Gel 6750 666.0 9.0 Bws: 0.204

TOTAL 237
Concentration and Emission Rate Data
Final Tare Net

(grams) {grams) (grams)

Filterable Fraction:
Filter: 0.3363  0.3245] 0.0118
Glassware Rinse: 68.0364 68.0173) 0.0191
Less Acctone Blank: -0.0002
Total; 0.0307
Condcasablc Fraction:
Agqueous: 78.5819 78.5515] 0.0304
Less Water Blank: -0.0002
Aqueous Total: 0.0302
Organic: 77.6138 77.5973] 0.0165
Less MeCl2 Blank: 0.0000
Organic Total: 0.0165
TOTAL 00774

Particulate Concentration, (gr/DSCF)

Filterable: 0.0108
Agueous Condensable: 0.0106
Organic Condensable: 0.0058
Total: 0.0273

Particulate Emission Rate, (Ib/hr)

Filterable: 2.61
Aqueous Condensable: 2.56
Organic Condensable: 1.40
Total; 6.57

)-l



VELOCITY TRAVERSE AND VOLUME FLOW RATE DATA

Plant: Hard Drives Time: 15:54 - 17:00
Sample Location: Stack
Date: 9/9/94 Run #: 3
Duct Diameter (in.): 58.0 Ps ("Hg): 30.48
Rectangular Duct: 335 Bws: 0.204
Area (sq.ft.): 13.5 MWw: 26.89
Tstd {F): 68
Pstd (“"Hg}: 29.92
Cp: 0.84
Port; 1 Port: 2 Port: 3 Port: 4
Point |In. dap Ts vd dp Ts | vd dp Ts vd dp Ts vd
%  |From (H20) | (/) | (fvsy (("H20)| (P | (¥s) [("H20)| (F) | (fvs} |("H20) F) | (fvs)
Edge
6 48| 120| 252| 73.1| 105] 260 688 078 255 591 091| 251 63.6
5 145 110! 2570 703| o90] 260 637 o062] 256] 527 0.85] 249 61.4
4 242 098] 262 66.6| 0.62] 261 529| 0.52| 256| 483 0.82| 246 60.2
3 33.8| 140 262] 79.6| 054 260| 493 050 257| 474 0.84| 246 609
2 435 1200 261| 736| 038| 257] 413 048| 258 465 0.60] 245 515
I 532| 10} 258 703| 036 256| 402( 038 25| 413 049| 241 454
RESULTS:
Average Duct Velocity = 579 at 255 deg. F and 30.48 "Hg
Q = 46.9 x1000 ACFM
Qstd = 35.2 x1000 SCFM

Qstd(dry) 28.1 x1000 DSCFM
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BRAUN INTERTEC ENVIRONMENTAL INC. o
PARTICULATE FIELD DATA . '
. PROJECTNUMBER: CMXX~Qu.-0Os7¢
Plant: | drrhe iy Ld " Bws {ruvoud) 00 { v Mo Box#: @0{(‘/
Sample m‘:%-{—‘& MWwetlasumed): 28 70 / 2270 SH@L k-1
Run #: 1. - Paatic{H20): ~0.25 Gammas B. 7
Dates /19 Ps (Hp): 30 Y€ Pitot #: S-/
Ambient T(F): €0 Probe Mat: DYy <__ Cp 0. 28
Prar (Hg): 30.50 Probe Heater Sciting: XL * NozzleMat:  $€ .
. Filter Heater Selling: 256 Da: g/ ,Rse
Pre—tesleskrates £ .008” cPMa_ 2 _Hg * penmestlakmie 2.2 forMa_[ S g <= ‘/. 277
DUCT DATA .. METER DATA HEATER BOXDATA | IMPINGER| DRYTEST
TEMP éP . TEMPi TEMPo daH | vac P.‘RO_BB FILTER OUTLET I|METER VOL
POINT | TIME ® _loeoy | @ ®_ (el tHy | - ® @) e 1. @
3 We3% 3953 |Lée ) o 129 ugilg 125¢ 124¥ 162 1373./3%-
5 2SS/ e | &7 (77 4.55) o 257 1267 |47
¢ 250 |16 | 2 [¥O0 (3.55[§% 1256 |46, 4g
3 250 [L4S | &Y g0 447519 2SSy 250 |Svy -
2 249 11.3d | X7 /7 1493992 (255 lass 16d
' 53 DRug 1750 [ve T#d Hiyle (os¢ 257 16k D3Fr57a
¢ .95 j25y - {Lyo ¥ 19 Sxja 1255 1054 &5 1759557
IS 1255 /40 |70 183 176J | § 125y [J25¢ 66
4 I, o619+ 1§y D181s 258 |250 |65
? | 956 243192 £S5 UsSiH |3 |25 |6¥
E; , 358 Bio 192 1F5 13d14Y 1952 1295 183 _
! (240 135y 1036 192 1rg /4913 1233 |25€ 155 w1557
6 1243 105> 1658187 16 [9FY|é& 125y 1J)Sa 15% |4o/357
5 0 066 193 E7_ _u71s 55 457 150
¥ k¢ ouv 19y 18¥Y  hdsSiH 35  1aso 143
z 15 045197 vy Y71y 259 247 15y
2 251 loew&l96 |89 L5ty |As6 292 |54
! {3’99 %%  Jow2 195 |§%F 1135 4. 1a57 |24 Sy U017
£ (1390 D59 10819 159 1304 16 279  |ase 1955  W2077
2 257 Jog> 194  1%¥ PBow il  13%7 sy x; L
'IT 2k 105a 17y 1YY 127516 499 1252 |yys
36y (o771 9Y 1%% D551¢ 1355 [Duy 147 |
? 299 _lobmy195 15§ 1)) 15 1359y 1950 194
: 3 069y 15¢ [7saly (933 | 256 147 —
(2345 3 - 7 ) 733
J " n' J
Comments: )

Test Observers:
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BRAUN INTERTEC ENVIRONMENTAL INC.

PARTICULATE FIELD DATA
PROJECTNUMBER:  CMXX-9u- 0S/g
PLANT: Bard Lives DATE: 7/7/17
SAMPLE LOCATION: e A RUN#; /
RUNTIME: £ 0 miv
Absorber Type Contents Final Weight| Tare Weight | Net H20
o (grams) (grams) (arams)
&S [00 t AL #o LA 576
meS wesl W W0 | s | gpo
s zm,og, o usg | 45/
&S, /‘Zééq j,&/./ g 72L/ jO‘f
V. ‘
. . _ /&
- 139
TOTAL
// A 3233
ORSAT ANALYSIS co2 02 N2
E {%vol.) __(%vol) (%vol.)
Run 1: R.S /9.9
Run 2:
Run 3:
Average:

Air Audit:




BRAUN INTERTEC ENVIRONMENTAL INC.
PARTICULATE FIELD DATA
 PROJECT NUMBER: CMXX-ay- 56<76

poth 0

f;‘#‘ o

-

Plany /L,Jr.‘va _____;__Bm {assumed)y: Meler Box#s oo
Sample Location: Slac? __MWwetlussumed): 270 7 eH@i: 2. 00/
Run #: R . Paatic(H20): -0.35 Gamma:  O.77%
Daie: 7/1/ 1" Ps (Hr): Jo.¥6 Pilot #: -1
Ambient T (F): 80 FProbe Mat: £S5 Cp: O.83¢
f’ba.r (Hg):  To. Seo Probe Heater Sesting: 250 Nozzle Mat: <y
, : Filier Heater Setting zso Dn: O.o280 - 5= /
‘ Pre—tes leakrate: .OAX _ CFMat L A Post—test lesk rates € 00 CFM at L "Hg X "";/?;Z;’
DUCT DATA MITER DATA HEATER BOXDATA { IMPINGER| DRYTEST
¢ TEMP dP. | TEMF | TEMPo | ¢H | VAC | PROBE | FILTER | OUTLET |METERvVOL
vesromT | TiME ®  (oeoylr@ ®_loeo) |y | & ®_ 1. ® |.
T 6 113°37]343 /el €6 |5« o7\ 1257 1265 1£3  asu5y,
I3 YY) 1ol b |56 |33¢| 2 [ 256 | as3 | S/
Lf . ’:l;l U.5f s".) QL‘Q Jll"? 5‘ 3_5'7 25 <’—3 .
5 1 26+ 138189 [ [3usle [asy (53¢ (s> ‘
21 259 130 |9 1&7 1229 ¢ 1asy lays 159 |
(13:5) 1349 T 193y 18> )87 [ & 19s¢ 126 i6d T
15 1 G35
2 6173156 129y |25 | 52 g¢ 130 Te 1235 24 lec
§ 1259 12.9519/ £ Qygl S 1ayy 256 ° Iss
4 255 _104919) 189 |loyly |90 245 &,
3 256 0429 2 Fy e | 3 1229 245 lco
4 252 lo35|G3 |£F (09513 (252 152 Lo
i 39 1032199 168¢% by [3- [25€¢ IS5 |59 '
iy ] 149 523
S 693 P57 1653190 -1&> 123,15 1352 1J%¢ &€
§ ISP 10LHTT 15> librly [25¢ (255 (67
“ 256 losclay g5 liwally 1256 1as/ P
3 396 059(9) F7 1371+ 25y |230 séE
4 Y ose 1 9) [ #7 27|y [a57 |JED |5&
{ 253 672 [ §5& (70413 . [253 o % E—
1:1% : ' ] : : i/Se 615
eqsHA__ 6114230 156) To5S147 | £7 1oue |5 I3s52 1345 1&7.
5 252 109419% 159 23915 1255 [25S (oo
Y 253 1091 5% [ £F 334 S [y |25y [S&-.
71 57 okt | GuiE[§87 D09 15 255 Mg 153
] o B3 [ORE] o T [eF /53y 1256 | Jhy |58
YRS, 254 449|195 [ §Fg {ias [y [253 |24y 167 1 -
Y. ys j TSI B - EPETRd
l + 4
Comments: ”

Test Observers:




BRAUN INTERTEC ENVIRONMENTAL INC,
PARTICULATE FIELD DATA
PROJECTNUMBER:  CMxX-9y- 0S5/ 4

22, .4&',,4 DATE: 2/ 7/14

PLANT:
SAMPLE LOCATION: MK Fp I muns;
' RUN TIME:
Absorber Type Contents - Final Weight| Tare Weight [ Net H20
{arams) {grams) {arams)
=43 190, L aéf 7Y SY g
=4 R S€g | 519G ]
m T 440 Ys¢
Alrco 2l | 735 | 724
TOTAL
7L
ORSAT ANALYSIS co2 02 N2
_ (%vol.) (%vol.) (%vol.)
Run 1: <, R 8.5
Run 2:
Run 3:
Average:

Air Audit i | | ]




BRAUN INTERTEG ENVIRONMENTAL INC.
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PARTICULATE FIELD DATA
PHOJECTNUMBER CMXX~9ay.-OS/¢
Plant: #b-ho j,,w.; Bws (a1sumed): 0)20 ‘Meter Box#: ‘3’0(/}/
Sample Location: Sh A MWwet{assumed): CH@E R.00f
Run #: 5 Pslatic[HRO): - '@.2; ' Gamma: olfe
Dates 7/9/(4 _* PsCHEY 20.4¢ Pitot #1 ey
AnbientT(F):_§S Probé Mas S Cp: D217
Pb”(’”:‘j: Po. S0 Probchr.rSemnr LSo Nozzle Mat. S5
- " Fiier Heater Setting: 230 Da: -1 O2so
Pre—tes leak rates (L, OF0 CFM a1 g 'H; ' Pml%i:llnknl: 0050 CFMat 4 "Hg X;‘ 3 27f
| b
DUCI'DATA' METER DATA . HEATER BOXDATA { IMPINGER| DRYTEST
; Sl e | el TEMPi | TEMPo | ¢H | VAC | PROBE | FILTER | OUTLET |METERvoL
westironT | ove | @ lomol ® | ® loeoicp | & 2§ O ® 1. @
{6l 1854 3Cr 22| D | £7 (30218 oy |GY¥ 164 970¢h
S1 1257 sf0 182 187 12351 5 [25% [257 (L&
"3 BY %, 5951 88 158 Qudlyg | 255 (24 )
} 262 |14l g¥ 152 B.YHC 125S lass g4
3> BT, [(Fel s Te73 Tzenls 1252 1399 [¢5
! 258 o 109 [£7 l2zel5 oy (JvE | é€
; Jéio> i 45l 23
3 bl 60 - lieS | Es g2 e ls 1333 252 67
5 1déo Fol%e lef joa515 1253 |r5% 1£7
Y 24/ 6L 506 |89 LSSty |25¢ 255 167
3 obo  _lesu | 90 |yg .{1.3%513 259148, 1£7
2 a5 7 03| 2¢ ¥ logt|? 255 453 1>
{ : 35t le3el 20 168 le72/713 1$S |a4s |66
1620 . v s \ Y5638
2 bl dy 13%) 1078185 |F7 (7€ |4 |)5Y 1J5% (&%
‘ Vi 256 l6ex|fe | Fg 175619 |57 |257 €4
v 236 52 | 72c |88 L2/ 1 4 125/ 1252 144
1 A5y |gsolap |59 L2¢12 125S 3wy 167
2 5% leus | 97 182 ~yy2113 1257 la5¢ (67
(1 D 5% 35| T/ ¥9 107613 257  lasx g - | -
P 164 = | - . 505 90¢
exFNY _bUueyS |ass 1s4l | 59 ;gg 330l [95¢ 1257 [6F
! > d17 1055 [ 54 { 1946l s (257 | 254 &2
Y 246 o.5 |9 08 Duols 1256 1249 |67
' ] Yo o ¥4 1 92 187 12:qs1S 1357 Tavg g~
2 JYS 10.60 193 1990 N syly 3572 1245 1¢¥
o L 049193 190 l1az | 72 25 270 168 .
' |7:00 ¥ ‘ 517218
Comments:

Test Observers:
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BRAUN INTERTEC ENVIRONMENTAL INC.
PARTICULATE FIELD DATA

PROJECT NUMBER:

CMXX -9y -

PLANT: A/a——»a Aol s paTE: Ity 2t
SAMPLE LOCATION: Mot iy RUN#; =
| | RUNTIME: 48 ... .
Absorber Type Contents Final Weight| Tare Weight | Net H20
(arams) {grams) (arams)
c/s 100 gt M 776 | sr7
ne/s (6onc AL srL| ssg
Grs e8| Yz
ko4 AT 4 ¢75 | g4k
Wo é ) /2:’ 1L ':'/F’?‘/
["MA 79/ ppf’riy 23 j&ct.-./
TOTAL
)
ORSAT ANALYSIS co2 02 N2
(%vol.) (%vol.) (%vol.)
Run 1: z2 g
Run 2:
Run 3:
Average:
Air Audit: |




Braun Intertec Corporation Project # CM3X_{4-05(¥ oo
Clieat; HaJ ﬂ.wa -
Source: '
Run #: _L :;G‘ Date: I/ 7774 : wl 2 2l
faLZi‘f s "Hg Pstatic: _—o.2 5 "H20 " |00 oo
Sampled By: 0.
Pitot #; __5- % Cp:
Console #: ___$06{% Y:
Heai: o
w 6%3; d 'I‘ravers;_ﬂ Distance from | Distance from aP Cyclonic T4
Point # Stack Wall (in) | End of Port (in) ("H20) Flow Angle (°F) ]
,' Port Length: 7z in. . Start Time: hrs o]
| 76| dg (¢ s ] o |/5F
z 9| /45 (.= |20 o /93
| 5 Y| Q4R 242 [ S0 0 /S
4 3| sz ¢ z5.¢ ]\ 70 0 v ad
£ 3| vz & YS s .76 0 oS
£ 1|22 552 1.5/ 6 2b2
2 ! 0.4 5 6 228
? o4 o 228"
7 0.5 5 0 2Ly
19 0.85 0 22 &
s j. ) O %) 2FS
| ¢ J. A 0 ;AN
.3 2' oy g 0 225 |
o % | 0 2295
I 3_. 0.5 0 222
7 0.4 0 224
s v.¢ 0 ais
' 0.Y 0 R2)&
2 0.6o D A2
3 6.65 0 220
LA 1,20 0 22
s 0.%0 0 21€
¢ 0. g5 0 25




H {TE &TEC Particulate Sample Analysis
LS O .

(] ent: Hoaed Ariyes Project No.:
Stople Location: _ & thpwved  séucfe ?Unﬁ' l Log-in No.:
Sample Date: & fafex] Analysis Date: 7/! ’5/? A
2] alyst: Pk
Log-In # T o ~ | Liquid |
. | Tare w1 w2 w3 . w4 Net Weight
il (grams) (grams) (grams) (grams) (grams) (grams) (grams)
Filters: &/mifod_ro30\5/4ylsd 43
e skl %2863 |0 3343  lo. 2398 0.035 | —
=SSR — = —— — ==
Af:etone
| tinses: U5 1325 97180 241 149 St 54 154
~P 220 lgos0¢4 |g0.565, |§os6Ss |sosesy g.0p0 | 702-3(
! 9/ /694 103 2/s8/54 iy 30
| [ank: A3 12€ . o59¢ 129.65%¢ | 12.655¢ g.0ov0y | 9223
Aqueous
| (onden: Haofed t0al4lin/ad i20
[ 13mlEnas | FHaedd  |95.0da 0.63657 (2:47
_ 2 Unlsye 1315 1928/ nvs
| [Hank: cq | 72.000¢ 72.00:3 | Zh.00.8 0 000.L _ 52\*’!141“l
Jrganic . }
Conden: . lopersa 1296 |9/ 0Ky g :
fle w8 | 72-5092 199 208 | 59.52,3 ot | 75
i " 3160949 t0:38b1/6/54 i: 30
| lanky §02.9757 162 9957 i4 7ol67.4 957 00000 | D
C| nments:

\forma‘part.jul92
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INTERTEC Particulate Sample Analysis
Client: Huod dy pes Project No.:
Sample Location: __zahaust o€uck h—’n:ﬂ’ = Log-in No.: =
Sample Date: azle /51 Analysis Date: ‘?‘//,L‘/ a4
Analyst: DAR
| — N o Liquid
Tare w1 w2 w3 w4 Net Weight
- | (grams) -(grams) - {grams) (grams) | (grams) Lgrm) (grams)
Ginfled 10030y Sf1dfed 1
03669 2. %217 1| 23219 2.004D —
Acetone - ‘J‘
Rinses: G/ 50 13959106194 19!
B3P DIy o3¢ |25y 1925251 0.0/59 | #e.3¢/
Blank: N
Aqueous
Conden: Sledled _szroo ) 8 funky _sco
Ry vaol?. &5 | 75.em2 179634 ©-035%2 14955
[
IElank: _
EJ—rganic Il T -
Conden: W /5+ se:3d W5 4230
Rl € |29 po%! 129.2/65 |39 ar20 g-00§9 2e{
L Blank | [
Comments:
\orms'\part.jul9? '
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L IN&ERTEC

Particulate Sample Analysis

Client: He, LJ&. e Project No.:
Sample Location: __ Exfnayg & sbeck Eo h#j Log-in No.: -
Sample Date: j'/ :{/4'( Analysis Date: 9/] a"'/ e
Analyst: I e
Login# | - — — — Liquid
. Tare W1 w2 w3 W4 Net Weight
f (grams) (grams) (grams) (grams) (grams) (grams) (grams)
Filters: o/idled s0:30l spdled n'3p
R2: ys(0.3395 lo =458 lo.3363 pol$ | —T
1
| A_cetone . Il
» || Rinses: G/16I5Y 131§ |51/ 1gres] SISl 1S4 .
RF Th lob.o,73 |65 03¢0 | 45.0345 [ é§ p36y 0.0/9) e
|
Blank:
Aqueous -
Conden: _ alaofad (0ien ‘7/)-4{/%( 1200
T3 W ip| 7. 4616 25591 195.5%9 o030y | 413 83
Blank: —_
Organic J .
Conden: &G/ /54 10:300 9/1679 ‘{/I.*"aJ
oo .ol 1176973 |52.4s38 |27.6/3% 0. 0s165 | z-
[ Blank
Comments:

\formatpant.jul92




PITO TUBE CALIBRATION

oW

UNIT: 5-1 CALIBRATED BY: JDO
DATE:  7\15\94
A SIDE CALIBRATION
dPstd dpP(s) DEVIATION
RUN No.  "H20 "H20 CP(s) [Cp(s)-Cp(A)
1 0.65 0.92 0.832 0.002
2 0.64 0.92 0.826 0.008
3 0.66 0.91 0.843 0.009
Cp(A} 0.834
__{B SIDE CALIBRATION | _
dPstd dP(s) DEVIATION
RUNNo| "H20 "H20 CP(s) |Cp(s)-Cp(B)
1 0.65 0.91 0.837 0.006
2 0.64 0.89 0.840 0.003
3 0.66 0.89 0.853 0.010
Cp(B) 0.843
AVG DEVIATION (A) 0.006 ICp(A)-Cp(B) |  0.009
AVG DEVIATION (B) 0.006 Cp 0.838




DRY GAS METER CALIBRATIONS

DATE: 8/4/94 Meter box: 80664
Barometric press: 29.31 Calibrated by JDO
Gas volume Temperatures
Orifice Wet tes, Wet test Dry gas | Wet test|Wet test| Dry gas | Time
setting meter | meter meter | meter | meter | meter
(dH) (Vw) | {(Vw} (vd) :average|average|average Yi dH@i
in. H20 (tw) (tw) (td)
L ftr3 ftA3 C F F min, in. H20
0.5|initial 726.18| 5.002 initial 954.437 23.3 74 81! 13.0] 1.002| 1.925
final 867.83 final 959.486:
1|initial 571.21| 5.322]initial 948.938:  23.3 74 82| 10.0| 1.004| 2.009
final 722.63 __final 954.307 |
2| initial 395.63| 6.036initial 942.644 23.3 74 81 8.0] 0.999( 2.002
final 566.58 final 948.735
3 |initial 260.53| 4.558 |initial 937.830 23.3 74 78 5.0; 0.988;, 2.069
final 389.62 final 942.442
Average: 0.888 2.001
Deviation: 0.010 0.076




Section 3.12.10 6 * April 1983
Visible Emission Dbservation Form
SOURCE NAMEP /_/ '( . OBSERVATION DATE | 514RT TIME S10P IIME
el 4 mix T 171Y [S:5¢ {£'57
ADDRESS i SEC SEQ
MIN 0 | 15] 30| 45 |m ol 15| 30| 4s
'Ol Slelo (3 ]lej610]l0
CIrY Yl C/ J STA TEA} 21P 2 Ol ) s|ol | ololo] O
QL mn k] 33
FHONE SOURCE ID NUMBER slo|s|s pis|lo|e
| ‘tjols|leoleo |1 Clo] e O
PROCESS £OUIPMENT OPERATING MODE_ s Y
VL /3 O v 2504 O 0 S O O = O
con dm:. FQUIPMENT _i PERATING MODE 6 olOIs|O | s A olo o
DESCAIBE EMISSION FOINT o Fach rloloiglo || ololele
sranr %€ ¥ 307 re " 7Sor s | Sloe x| o] 38 Ol ol olo
HEIGNT ABOVE GROUND LEV';L neenirecarveroossiRvidl s I Sl lolo [# [ slololo
stanr £6° sror {07 |sranr (6 sror £B7 ” B s
DISTANGE FROM OBSERVER | DIRECTION FROM OBSERVER o110 O olool s
s148T 2p0” St0r 2007 | s1arr ENEstorppE | 11 L O S | OO0l | olol] ol e
DESCRIBE EMISSIONS 12 3 Alsl 2l ploldio
STARY V-‘ﬂvy /fd” :f'\‘)' STop Vﬁ‘;” g ey 13 O ? < 43
EMISSION COLGR " [ pcuse T#E: coNTRNUOUS O 12 o ololelo
START ¢ rey SIOP ¢, \FUGIVED wiEaMmIENTR | 14 | O ol O O | 4 | | O] 5|
YYATER DROPLETS PRESENT: | IF WATER DROPLET PLUME i 15 ol oloil*| o0 olo
NOX YESD - ATTACHED O DETACHEDD P < . 2E
POINT iN THE PLUME AT WHICH OPACITY WAS DE TERMINED ! O Qi Clolole
START 2Vt olmee ste KsTOP ’2 Hodge sich| 77 | 0|01 5|0 | S|S0
DESCRIBE aAcrcnouuo 2 lololelol4l sl sliole
START Bl sk, ST0P 57/,,,_‘ sA,
e S5 ! 4
EACKGROUND COLOR SKY CONDITIONS® ? Qlelolo 10 loinio
s14R1 Blue s10r Bler|sranr sroP 0 | Qlolololse|lotglolo
WIND SPEED WIND DIRECTION 21 ol ole!l sl olo O
START /6 -[S 510P [O-/35|START £ St0P & 22 e O | 52
AMBIENT TEMP. WET BULE TEMP. | RN percent 0 o ) O (’) Q
starr @6 sror 0 23 |1n1Q@lole |53 s 10|00
#olelsio el sinlo
Source veyout Skelch Draw North Arrow 25 6 ol o Z. 55 c olels
® 26 ol 0t | Sl s6| olele|l @
X Ema sion Point 7 0 9] o e| 5 Mol ol o
2 ol 0l pl O 88| 1O lo]| O
_ 29 S B8 6 o] 58| O|lo|s|o
Sund> Wind s _ J0 6l ol o] 0l0 |l ojZlelo
Piume and == Dbservers Positon AVERAGE OFACITY FOR NUMBER OF READINGS ABOVE
s{m HIGHEST PERIOD L wwire O

lJO°

RANGE OF&PA CITY READINGS 5_-
MAXIMUM

un Eaghon Lme MINIMUM
OBSEBVERNS NAME (BRINT] ~
Yer AN . o et
COMMENTS .NBSERYER'S 'SIGNA yz domrer -
-~ _ Loty e~ 1 977/99
ono'fgfz.a A 3
I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY DATE
SIGNATURE =
TITLE DATE VERIFIED BY DATE

Quelity Assurence Handbook M8.4.2

:1'59._11 _-_-)’1
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Test Date:
Facility:
Location:
Process:
Test Results:

September 9, 1994
Hard Drives
St. Cloud
Hot mix

Maximum 6 Minute Averag 1.5 %
Average Opacity: 0.7 %
Maximum Opacity: 50 %
Minimum Opacity: 0.0 %
# of Readings >20%: 0.
Number of Readings: 240

Interval 15 | 30 | 45

METHOD 9 REDUCED FIELD DATA
PROJECT NUMBER:

Start Time:
End Time:

CMXX-94-0518

15:59
16:59

Interval

15

30

45

31

32

33

34

35

36

37

38

39

40

4

42

43

44

45

46

47

48

49

[ (SR NG Sy DU\ NN N ULV U PETY N
QOO NI WIN OO 0|~ || W N —

50

)%
-

51

N
N

52

53

NN
W

54
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N
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el
o~

S7
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Al

Date test pian written: August 15, 1994
Scheduled test date;  August 26, 1994

Part 1: General Information

1. Name and address of emission facility:

2. Emission facility contact person:

3. Permit number:

5. Drawing of emission points:

6. Physical location of emission unit:

7. Independent Testing Company Contact:
Name of Independent Testing Company:
Telephone Number:

¢ Part II. Testing Requirements

4. Reason emission points are to be tested:

h‘“‘&hi Test Plan for an Asphalt Plant Performance Test

Hardrives, Inc.

Plant Number 701
518 - 72nd Avenue South e
Waite Park, MN 56387

Amy Purfeest Plant Contact
Director, Government Affairs Wally Stang
Hardrives, Inc. Plant Operator
9724 10th Avenue N. (612) 253-2419

Plymouth, MN 55441
(612) 542-9060

4C-90-0T-1

Compliance demonstration as outlined in the permit. Hardrives, Inc.
has agreed to a performance test for Particulate and Opacity between
6/1/94 and 9/1/94 and when required by the Director of Air Quality
Division. '

See Attachment #1
24 traverse points (six in each of four ports) will be utilized.

Stationary, location per number 1, above.

Bruce Randall
Manager, Source Testing

Braun Intertec Corporation
1345 Northland Drive
Mendota Heights, MN 55120
(612) 683-8790

1. The following is a description of each Pollutant to be tested, the applicable emission limits, and the applicable
rule or reguiation for each emission limit:

EP Pollutant Emission Limit Applicable Rule Fuel Type
# or Regulation During Test
1 PM 0.04 grains per dscf 40 CFR 60, Subp. 1., 100% Waste Qil

Minn. Rules pt. 7011.0910

Opacity Not to equal or exceed | Minn Rules pt. 7011.0910 100% Waste QOil
20% Opacity

Test Plan for Hardrives, Inc. Page [




. . . . \ .
_sZpropose to utilize fuel analysis as provided by the vendor. This analysis will include: Rt

*Gross Heating Value Lead, % by weight
Sulfur, % by Weight PCB’s (ppm by weight)
Ash, % by Weight Organic Halogens (% by weight)
Density

In the event that this approach is not acceptable, we will collect and analyze fuel samples as described in Part II1.

./'!‘
Part III. Operating Conditions

1. Process to be tested:

) EP # Process Equipment Process Rate During Test Control Control Equipment
Description Equipment Cperating
; Description Parameter During Test
b
| 1 Astec Drum Dryer [55% Virgin aggregate {(~ 137.5 tph) Filter °~ aP = 2.5-3" H20
45% RAP (~112.5 tph) Baghouse
l Fuel Sampling and Anpalysis

“n the event that analysis provided by the fuel vendor is not acceptable, we propose to collect and analyze fuel
amples as follows:

. One tap sample per particulate test run will be taken. The sample will be taken as close as possible to the burner
in order to be representative of the fuel burned at the time of the test. The sample will be taken in a pint-size
container according to the procedures listed in Permit Exhibit D. The three samples will be mixed to form a
composite.

b. The composite fuel sample will be analyzed as follows:

Parameter ) Analytical-Method

Gross Heating Value ASTM Method D 240

Lead, % by weight ASTM Method D 3605

Sulfur, % by Weight . ASTM Method D 1552 or D 129 _

PCB’s (ppm by weight) U.S. EPA document SW-846, Method 8080 or Method 8081

Ash, % by Weight ASTM Method D 874

Organic Halogens (% by weight) ASTM Method D 1317, modified to include ion chromatography as the
. analytical procedure for the Halogens, or ASTM Method D 808

Density ASTM Method D 1481 or D 1298

Moisture content in the virgin and recycle aggregate
a. One sample each of the virgin and recycle aggregate shall be collected per test run of particulate, Sample will be
taken as close as possible to the feeding conveyor and during the corresponding run, The samples of Virgin and
recycle aggregate will be mixed in the same proportion as the enter the dryer to generate one composite aggregate
sample per test run.

1. The moisture content of each composite sample will be performed using ASTM Method D 3302.

Test Plan for Sherbrooke Asphalt, Inc. Page 2




Minnesota Pollution Control Agency

PR <1
HARDRIVEG, NG,

August 30, 1994 -

Ms. Amy Purfeerst

Director, Government Affairs

Hardrives, Inc. '
9724 10th Avenue North

Plymouth, Minnesota 55441

RE:  August 15, 1994, Test Plan Submittal for the August 26, 1994, Performance Test
| on the Hot Mix Asphalt Plant

Dear Ms. Purfeerst:

This letter, which grants your request for a shortened notification period, and its
enclosures conclude the pretest requirements for the Hardrives, Inc. (Company) facility
located in Waite Park, Minnesota, as discussed during our telephone conversation of
August 19, 1994,

The Air Quality Division (AQD) staff of the Minnesota Pollution Control Agency
(MPCA) has reviewed the submittal, and find the test plan to be acceptable for the
proposed test.

Copies of the Asphalt Plant Operating Conditions During Stack Testing, Certifications
i Required For Performance Test Reports, and Microfiche Submittal forms are enclosed.
! These forms will help you to comply with the submittal requirements of Minn. Rules pt.
7017.2035 and 7017.2040. A copy of the test plan, including this letter, must be
included as part of the performance test report.

Remember, it is not the Testing Consultant’s responsibility to submit the Company report
] or microfiche, or to certify that the microfiche submitted is an exact copy of the original
test report by the deadlines specified in the applicable compliance document (i.e., Permit,
Stipulation Agreement, Administrative Penalty Order, etc.). The responsibility for these
‘ submittals lies solefy with the Company.

520 Latayette Rd. N.; St. Paul, MN 55155-4194; (612) 296-6300 {voice); (612) 282-5332 (TTY)
Regional Offices: Duluth » Brainerd » Detroit Lakes « Marshall « Rochester
i Egual Opportunity Employer » Printed on recycled paper containing at least 10% fibers from paper recycled by consumers.
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Ms. Amy Purfeerst
August 30, 1994

Page Two

If you have any questions or comments on the content of this letter, please contact me at
(612)297-8301. '

Sincerely, z

Craig D. Averman

Performance Test Coordinator
Compliance Determination Unit
Compliance and Enforcement Section
Air Quality Division

CDA:sme
Enclosures
ce: Julie Hendricks, MPCA Brainerd Regional Office

Jerry Liefert, AQD
AQD File No. 4C




TSP EXAMPLE CALCULATIONS

PROJECT NUMBER: CmxX-17-051¢
DATE: ‘7'/22 /17
PERFORMED BY: N Sax PAGE: _.L
‘ EXAMPLES FORRUN#: L ff 2 Fort 2 UNLESS OTHERWISE NOTED

Equation la - Dry Molecular Weight:
MWid = 0.440(%CO2) + 0.320(%02) + 0.280(%N2 + %CQ)
%CO = _3.2 %02 = _16.5  a%N2=_%05 %CO = @,

MWa = 0.440(_2.2 ) + 0.320( /€5 ) + 0280252 + () )

MWd = 29,7

Equation 1b - Wet Molecular Weight:
MWw = MWd(1-Bws) + 18.0(Bws)

MWd = :’7-/7 Bws = 0'?/?

MWw = _27./7 (1- 0-21y + 18.0(0211)
MWw = _26. 75 '

Equation 2a - Meter Volume at Standard Conditions:

Vm@dy = VY (Tad)(Phar + aH/13.6)
i {Tm)(Pstd)

Vo= Y5914 vy= 0978  Tyg= 528 R P = 3050

_—

AH = :?O T = LY °R Psid = 2792

CLEHIN 0775 ) §28 Y T0L0 4+ 207 113.6)
S ) _2592)

Vm(std)

vewsy = 4491¢




EXAMPLE CALCULATIONS

PROJECT NUMBER: CmxX-94- 051%
DATE: 7/21 /14
PERFORMED BY: SA. Jax __ PAGE: _ 2

Equation 2b - Volume of Water Vapor Condensed:
Vwe(std) = KI(W-Wi)
] - 7
Ki =0.04715 Wi= 2593 Wiz 2277

Vwe(std) = 0.04715 ( :21S‘/3 - -3-1_277 )

Vecd) = 12 7Y@

Equation 2c¢ - Moisture Conten;:
Bws = Vwe(std)/ (Vwe(std) + Vin(std))
Vwe(std) = 1<, 44 g Vin(std) = f’/ Y70
Bws = 12.74% 1(J2Y4% + Y4 Y76
Bws = 0.2 ]

Equation 3a - Velocity at a Traverse Point: EXAMPLE FOR PORT < , POINT #: 2

Vd = KPCP(TSAPIPSMWW)L’:

Kp=8549 Cp= 0937 Te=_7/7 R sP= 037 MWw=_26,73 Ciclrs./

Va = (85.49)/( O-L20)(_7/7 Y O-3T )1 ((Z0.YE Y RE.73 )™
va= H177

Equation 3b - Volumetric Flow Rate (Actual Basis):

Q = VdavgAd 60
Vd(avg) = SR Ad = ,3 £

Q= L/(Z;‘.’l




EXAMPLE CALCULATIONS

PROJECT NUMBER: . Cmxx- 94 6512
DATE: - 9T/ rd
PERFORMED BY: JN. Jax PAGE: _ =&

Equation 3¢ - Volumetric Flow Rate (Standard Basis):

. Qstd = Q(Tstd)(Ps)
(Ts)(Pstd)

o= _H{32 Taa= 52% R Ps= _30.7% Te=_ 7/ R
Pstd = 2412 '

Qud = Y43/ (527 ) 30.99)
A 29%2)

Qstd = '3 L[ gg 7
Equation 3d - Volumetric Flow Rate (Standard Dry Basis):

Qstd(dry) =  Qud(1-Bws)

Qud = _J1 897 Bws =_0.211

Qud = _349eg? (- 0.211)
Qsd = 27, 2"/& .

Equation 4a - Isokinetic Sampling Nozzle Inside Diameter:

Da = [(0.0358)Qmpm ”].;Mww) ]o_s ‘lu.s
[ TmCp(1-Bws) | (PsaP) J J

Qn =075 Pm=30.00 Tn= _SS/ "R Cp= 0.238 Bws= OZXIT
Ta= __ /7 R MWw= _ 2673 Ps= 30.98 &P = 0. 23

Da = [(0.0358)(0.75)(30.00) (24 W =672y 1°%)°
LS8! yoeexl- 0=ty (2048 Weoe ) ) )

t pn = 0247




EXAMPLE CALCULATIONS

PROJECT NUMBER:" Cmxx-94-051€
DATE: 721794
PERFORMED BY: JN. Joo PAGE: __ 7

Equation 4b - Isokinetic Sampling "X" Factor: '

X = 846.72 x Dn*x aH@i x Cp* x (1-Bws)® x (MWd x Ps

(MWw X Pm)
Da= 0.2SQO sHgi= _2.00{ Cp= _0.838  Bws=_ Q20 Gzsu.e
MWd = _ 277 Ps= S0.7% MWw =_28/ ZPm = 30,00

X = 846.72x (O2500ux 200/ x (Of%2yx (1-_0:20 Yx (21 Yy 22%)
(_2£.72)(30.00)

X = 3075

Equation 4¢ - Orifice Pressure Drop at Isokinetic Sampling Rate:

EXAMPLE FOR PORT:__ A POINT#:_2 Ae Fual

aH = X x aP x (Tw)
(Ts)

X=_247] = 037 Tm=_S52 RTa=_ 77 R

H= 271 « 039 x (553
(2/7 )

aH = (22?

P\

-




R

EXAMPLE CALCULATIONS

PROJECT NUMBER: cmxx-14- 0513
DATE: _7/21/94
PERFORMED BY: SN, Jax PAGE: _-5

Equation 4d - Sample Percentage of Isokinetic:

%ISO = (Tsavg VmstdPstd 100)
(TstdVdavgOAnPs60(1 -Bwrs))

Tsavg = 2/3 R Vinstd = ,ZL/ /€0 Pstd = 217 ?2 Tatd = $28 R

Vdavg = 7,5 Q= An= 0.0003] Ps= 30 18
Bws = .29
%ISO = (712 Y ¥4Y¥80y  2172)(100)

(522 W S95)__60 Y O.003)(_F0. 78 Y60)(1- 1,247 )

%ISO = 10z,

Equation 4e - Particulate Concentration:

Co = Mx0.0154

Vmstd
M = 774 Vesa= - 11780
Co= (7249 )0.0158)

(YY)
Co= _0.0268

Equation 4g - Particulate Emission Rate (ib/hr):
ER = Co x 0.00858 x Qstd(dry)
Co = 0. .0268  Qsddyy = 28700
ER = _0.0%¢ x0.00858 x _2%.9%°

gr= 0.53
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1301 NOATH THIRD STREET + SUPERICR, WISCONSIN 54880 ! o
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LABORATORY REPORT
Firm BRAUN INTERTEC TPT Lab No. 2830-94C l
Material OIL Taken By CLIENT
Date Received 09/15/94 Date Tested 09/16/94

Sample ; ;
Designation HARD DRIVES 1,2,3 FUEL COMPOSITE _ : ;

DATA |

- 7

HEATING VALUE (BTU/GAL): 141,714 ASTM D 240 MODIFIED;

SULFUR (WT %): 0.54 ASTM D 129 MODIFIED!

ASH (WT %) : 0.55 ASTM D 874 {
HALOGENS (DETERMINED AS Cl, mg/L): 94 ASTM D 808 % ?
|

LEAD (ppm): 50 ASTM D 3605 MODIFIED i
PCE (ppm): < 2 :

DENSITY (@ 15 °C): 0.8887 ASTM D 1298

AS MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, AND OURSELVES, AL REPQRTS ARE SUBMITTED 5. AUTHORIZATIO i
. . A5 THE CONFIDENTIAL PROPERTY OF CLIENTS. F
PUBLICATION OF STATEMENTS, CONCLUSIONS GR EXTRAGTS FROM OR REGARDING OUR AERGRTS |3 RESERVED PENDING GUR waITTEN Aprraaas UTH ! ’f oR

|

ey rma

d
We Arg An Equal Opportunity Employer }




MOISTURE CONTENT
PROJECT #: 94-061 Report Date: September 14, 1994
CLIENT: Hardrives, Inc.
BORING #:
| SAMPLE #: 1 2 3
’ DEPTH:
LOCATION: Off Belt Off Belt Off Belt
TOTAL WET WEIGHT:
TOTAL DRY WEIGHT:
| MOISTURE CONTENT %: 4.7% 4.2% - 5.0%
. WEIGHT RETAINED:
| TOTAL % PASSING:
l SOIL DESCRIPTION: ~ Hardrives' Hardrives' Hardrives'
l Sand Sand Sand

b:MC4061b.wpl Submitted By: @MQZ 2




PROJECT #: 94-061

CLIENT: Hardrives, Inc.

SEP 1 9 43V

- LD
IR RSV

MOISTURE CONTENT HAGOR

Report Date: September 14, 1694

BORING #:
SAMPLE #: 1 2 3

DEPTH:

LOCATION: Off Belt Off Belt Off Belt

TOTAL WET WEIGHT:

TOTAL DRY WEIGHT:

MOISTURE CONTENT %: 3.9% 5.6% 4 3%

WEIGHT RETAINED:

TOTAL % PASSING:

SOIL DESCRIPTION: RAP RAP RAP

b:MC4061a. wp! Submitted By: @0@%






