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

"I 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, t,rue, accurate, and 
complete. All exceptions are listed and explained below." 

Printed NameofPersonSigniog: JefE-., &d 
Date: /o / /o / fY  

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." 

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

1 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: e Printed 
Title: m@Ae -F S r a u w  7&K@f4 Date: 

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 control equipment during the month prior to the 

r persons who performed the operational and maintenance 
to the best of my knowledge and belief, true, accurate, and 

Printed NameofP sonS'gnin 
Date: /d- /g& 
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I 
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 Particulate (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 
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 I .  

Method # 

1 

2 

3 

4 

5 

9 

202 

Pumose 
Determination of Traverse Point Locations, Verification of Absence of Cyclonic Flow 
Conditions 

Determination of Duct Velocity and Volume Flow Rate 

Determination of Duct Fixed Gas Content 

Determination of Duct Moisture Content 

Determination of Particulate Matter Emissions 

Visual Determination of The Opacity of Emissions From Stationary Sources 

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 ( f i l s )  
Moisture Content (%vel.) 
Wet Molecular Weight (glgmole) 
Volume Flow Rate (ACFM) 
Volume Flow Rate (SCFM) 
Volume Flow Rate (DSCFM) 

SAMPLE VOLUME (SDCF) 
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SAMPLE LOCATION: Hot Mix ,Stack 

SAMPLE METHODS: EPA 1-5.9 & 202 

R U N  1 RUN 2 R U N 3  AVG 

255 253 255 254 
57.8 57.2 55.8 56.9 
15.2 21.9 20.4 19.2 
27.33 26.73 26.89 26.98 
48,100 48,100 46,900 47,700 
36,200 36,300 35,200 35,900 
30,700 28,400 28,100 29,067 

50.677 44.480 43.686 46.281 

PARTICULATE CONCENTRATION 
Filterable (gr/dscf): 0.0074 0.0106 

Organic Condensible (gddscf) 0.0040 0.0057 
0.0225 0.0268 Total (grldsct) 

Aqueous Condensible (grldsct) 0.01 12 0.0105 

. .  

PARTICULATE EMISSION RATE 
Filterable (lblhr) 1.95 2.59 
Aqueous Condensible (Iblhr) 2.94 2.55 
Organic Condensible (Iblhr) 1.05 1.39 
Total (Iblhr) 5.94 6.52 

Highest Six Minute Opacity (%) 
( concurrent with run # 3 ) 

% of Isokinetic Sample Rate 108.8 103.4 

Table 2: Hot Mix Data Summary 

0.0108 0.0096 
0.0106 0.0108 
0.0058 0.0052 
0.0273 0.0255 

2.61 2.38 
2.56 2.68 
1.40 1.28 
6.57 6.34 

1.5 

102.7 105.0 
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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 PROCEDURE 

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 filter 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/absorhers 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 tuhing to an inclined manometer. 
The thermocouple was connected to a digital potentiometer. 

Samnline 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. 

Samoling 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 
- Sample vacuum 
- Probe heater temperature 
- Filter heater temperature 
- lmpinger outlet temperature 

After all data was recorded, the line to the Tedlar hag 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 Recoverv: 

Sample was recovered in two fractions: filterable and condensihle. The filterable fraction consisted of 
the filter itself as well as acetone rinses and hrushings 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 laheled, clean polyethylene bottle. The liquid 
level in  the polyethylene bottle was marked upon completion of recovery. 
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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. 

i 
1 

I 
I 

Analvtical 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 liquid 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. 

Visual Emissions Determinations 

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 l a  - Dry Molecular Weight: 

MWd = 0.440(%COr) + 0.320(%02) + 0.280(%N? + %CO) 
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Equation l b  -Wet  Molecular Weight: 

MWw = MWd(l-BwS) + 18.0(BwS) 

I 

Equation 2a - Meter Volume at Standard Conditions: 

Vm(std) = VmY flstdstd)f%r f AH/13.6) 
qm)(Pstd) 

Equation 2b - Volume of Water Vapor Condensed: 

Vwe(std) = KI(Wf-Wi) 

Equation 2c - Moisture Content: 

BWS = Vwe(sld)/(Vwc(std) + Vm(ad)) 

Equation 3a - Velocity at a Traverse Point: 

Vd = K&(TSAP/PSMWW)’’~ 

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

Q = Vd(avg)Ad 60 

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

Qrtd = Q(Tstdstd)(Ps) 
qs)(Pstd) 

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

Qstd(dry) = Qstd(1-BWS) 

Equation 4a - Isokinetic Sampling Nozzle Inside Diameter: 

D, = ((0.0358)QmPm (FsMWw) I”.’ 1 
[TmCp(l-Bws) ((PsAP) J J 

Equation 4b - Isokinetic Sampling “X” Factor: 

X = 846.72 X Dn4 X AH@i X Cp2 X (I-B\vX)’ x [MWd X Ps) 
(MWw x Pm) 
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Equation 4c - Orifice Pressure Drop at Isokinetic Sampling Rate: 

A H = X X A P X &  
cr,) 

Equation 4d - Sample Percentage of Isokinetic: 

%IS0  = C r  snveVmstdPsld 100) 
(TstdVdav&AnPs60( 1 -Bws)) 

Equation 4e - Particulate Concentration: 

Co = M x  0.0154 
Vmstd 

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

ER = CO x 0.00858 x Qstd(dry) 

SYMBOL IDENTIFICATION 

An 
Ad 
B ws 
c o  

D" 
ER 
KI  

M 
MWd 
MWw 
Pbnr 
P m  
Ps 

CP 

KP 

Psld 

Q 
Qm 
Qstd 
Q s W r y )  
Tin 
TS 
Tstd 
Vd 

= Nozzle area (ft2) 
= Area of duct (ft2) 
= Water vapor in  gas stream, proportional by volume 
= Total suspended particulate matter concentration (grains/DSCF) 
= Pitot tube calibration factor (unitless) 
= Inside diameter of sample nozzle (inches) 
= Total suspended particulate matter emission rate (Ihlhr) 
= Constant (0.04715 ft3/g) 
= Constant (85.49) 
= Net mass of total suspended particulate matter collected (mg) 
= Duct gas dry molecular weight (Ib/lb-mole) 
= Duct gas wet molecular weight (Ibllh-mole) 
= Barometric pressure ("Hg) 
= Meter pressure (assumed to be 30"Hg) 
= Absolute stack pressure ("Hg) 
= Standard pressure (29.92"Hg) 
= Duct volumetric flow rate (actual cfm) 
= Assumed sampling rate (cfm) 
= Duct volumetric flow rate (scfm) 
= Duct volumetric flow rate (dscfm) 
= Absolute temperature at meter ("R) 
= Absolute temperature of duct gas ("R) 
= Standard temperature (528"R) 
= Duct velocity at a traverse point (fils) 
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Symbol Identification (Continued) 

Vm 
Vrn(std) 
Vwc(s1d) 
Wf 
Wi 
X 
Y 
%C02 
% co 
%IS0 
% N?. 
%02 
%R 
a 
0 
AH 
AH@i 
AP 

= Dry test meter VOhme (ct) 
= Dry test meter volume at standard conditions (sct) 
= Volume of water vapor condensed at standard conditions (scf) 
= Final weight of impingerlabsorber train (g) 
= Initial weight of impingerlabsorber 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 lOOLlO%) 
= Duct gas nitrogen content (%volume) 
= Duct gas oxygen content (%volume) 
= TSP percent removal 
= Flow angle (degrees) 
= Total sample time (minutes) 
= Pressure drop across orifice ('"20) 
= Orifice calibration coefticient ( '"20) 
= Pressure drop across pitot tube ( ' "20)  
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ASPHALT PLANT OPERATING CONDITIONS DURING STACK TESTING 
Test Date(s) 

1 'lant Mi?. & Model C , h  2 Type(circ1e one): 

1 'ohtion Control Equipment(circ1e one): Venturi Scrubber Wet Scrubber Cyclone Multiclone 

h i s  plant is (circle one): portable stationary Other: 

If wet scrubbing:-%scrubber water recycled 

Was control equipment operating normally 
'A Model: c 

?ate & procedure of last maintenance/cleaning of control equipment: 

! h n a l  pressure drop a k s s  c z o l  equipment is 
inches water during test? YCS - -  

Test No. - I FuelInput(GaVhr) 1 Btu/gal(As Received) 

- 
; 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) ,!JApyc. If other units of measure are used, specify and calculate appropriate heat input. 

0, L 

Heat Input (Btu/hr) 
Run 1 
Run 2 

j Run3 

APkOY. 7 4  0 
APOF 340 
A P m  3 98 

1 Test No.- 

Run 1 
Run 2 

1 Run 3 

% Recycle 
%R=Recycle + (Aggregate + Recycle+Asphalt) 

Estimated % moisture of aggregate 
(or aggregate & recycle) 

s o  57 
€0 s. 7 
Sa s7 

~~~ ~ ~~~~ ~~~ 

OthTControl  Equipment Parameters 
Cleaning Cycles 
Air to Cloth Ratios 
No. of spray bars including delivery pressure 

~~~~~ 

D.esiesign . During Testing 
SCC. - f4 SCC. ' ' /v 

98- / , .  
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Ih, & 
uced Particulate Field Data -.- 

Hard Drivcli Bws(assumcd): 0.06 hlcicr lJor 11: 80664 

Run #: I blWd(arrumsd): 29.6 <iilll,,llil: 0.998 
mtc: 9/9/94 PSlatiC C‘H20): -0.25 I-i,<,l 11: 5-1 
Pbu (“Hg): 30.50 Probe Mat: G1.S CI’: 0.838 
Pr (“Hd: 34.48 Nouls Mar: Glass 4.273 

Sample Los: Suck MWr(arrumsd): 28.90 dI I@: 2.001 I 
I Sample timdpt: 2.5 Dn (in.): 0.250 n O r ~ w s :  4 

! 

1 

PORT I DuctDau MstsrDalr Hsricr Dnta Lnpingc hlcler Tlieo. Quick 
Poi01 T i s  Td dp Tmi Tmo .Vas. Probe Filter Oullcl Volumc dll  

# hr mi 0 (“H20) (FJ (FJ (“Ha 0 0 0 (Cl7 (“IUO %iro 
6 11 38 253 1.60 SO 79 9.0 256 248 60 373.128 5.18 

81 79 9.0 257 267 47 4.55 
1 4 I I  43 250 1.10 83 80 8.0 256 262 48 3.59 

3 I I  45.5 2SO 1.45 84 80 9.0 254 250 54 4.75 
2 11 48 249 1.30 87 SI 9.4 259 255 60 4.29 
1 II 50.5 249 1.29 89 82 9.0 258 251 6S 4.27 

i , 
I I  40.5 251 1.40 

I 1  53 389.572 

--- 
RunTimc: I 5  250 1.36 84 SO 8.8 257 256 56 16.444 4.41 98.8 

I 
PORT 2 Duct Data hlelcr DII~ i ~ : , k t  ~ ~ ~ ~ ~ ~ i ~ , ~ ~  i i c ~ c r  ‘rilco. ~ u i c k  
Point Time Td dP Tmi Tino Vas. I’iulx I:ilicr Outlrl Vulaonc dl1 

# hr mi (FJ (“IUO) (FJ 0 (“11s) (13 (I) (I:J (CI:) (“IUO %is0 
6 II 55 254 1.40 87 83 9.0 255 256 (6s Wl.572 4.58 
5 1 1 5 7 . 5  255 1.10 90 63 8.0 254 256 61, 2.62 
4 12 0 255 0.60 92 84 5.0 25s 250 6 5  1.98 
3 I2 2.5 256 0.47 92 5 4.0 253 254 64 1.55 
2 12 5 256 0.40 92 85 4.0 257 2Jv I 2  1.32 
I 12 7.5 254 0.36 92 85 3.0 253 250 5s 1.19 

12 10 J111.357 

--- 
RunTimc: 15 255 0.72 91 71 5.5 255 253 6.I 11.7s5 2.37 99.5 

PORT 3 
Point Time 

# hr mi 
6 I 2  13 
5 12 15.5 
4 I2 18 
3 I2 20.5 
2 12 23 
I 12 25.5 

12 28 

Duct Data 
I d  dP 
0 (“IUO) 

257 0.88 
260 0.66 
260 0.44 
258 0.45 
257 0.48 
255 0.40 

RunTimc: 15 
I 

258 0.55 

7 PORT 4 

# hr mi 
6 12 30 
5 I 2  32.5 
4 12 35 
3 1 2 3 7 . 5  
2 12 40 
I 12 42.5 

I 2  45 

RunTimc: I S  
I port Test Leak Rate: 

Point Time 

I 

Duct Data 
Td dP 
0 (“IUO) 

254 0.92 
257 0.92 
261 0.84 
263 0.78 
259 0.64 
254 0.46 

hlctcr D;,,r l l c i n i ~ r  II.iii~ Ii,q>insc 
Tmi Tmo Vrc. I’ruhe l:ilccr 0ailr. i 

0 (F) (“11%) ,VI (1:) ,I:) 
89 66 6.0 254 252 5,) 
93 87 5.0 258 257 53 
94 88 4.0 255 252 53 
95 88 4.0 2 5 < J  247 54 
96 89 4.0 2% 242 5 1  
95 BS 4.0 257 261 54 

Llulri l l i c u .  Quick 

(cI:l (“1.120 ::is0 
4Ul.357 2.8s 

2.17 
1.45 
1.49 

1.59 
1.32 

\’lll,,,l,C d l  

412.077 

~- 
94 68 4.5 257 252 5 5  IU.720 I S 2  100.7 

- 
258 0.76 Y4 8s 5.5 255 251 1s 

0.016 CFM @ 7 ‘“g 

M d c r  1Iw. Quick 
\‘Ol”,,,C dl1 
((.I7 (“1120 Yliro 
412.U77 3.04 

3.04 
2.75 
2.55 
2.11 
1.53 

J24.722 

. 
12.f145 2.50 l1lll.S 



PARTICULATE RESULTS 

Fillcrabls Fraction: 
Filter: 0.3388 0.3253 
GlarrwrsRinx: 80.5654 80.5544 
Lcrs ACCIO~S Blank 
T o a t  

Condensable Fraslion: 
Aq"C0"S: 79.1612 79.1273 
Less Water Blank: 
Aqucovs Total: 
Organic: 79.5213 79.5062 
Less McCl2 Blnnk: 
Organic Total: 

TOTAL 

riml: Hard Driver Tsld 68 MWw: 27.33 
Smplc Loc: Sack md: 29.92 An: O.oOu3 sq Ii 
Date: 9/9/94 V m a d  50.677 Y:Iso: IOX.8 

Run n I 

IMPINGEX ANALYSIS 
TYPE CONTENTS wr wi 1;ISED GAS ANALYSIS 

.~ 

(9) 0 (s) %c02: 2.5 
Grssnbcrg Smith 100 ml HZO 828.0 570.0 258.0 %02: 14.9 

Greenbsrg Smith Empty 458.0 451.0 7.0 %S2 82.6 
Greeobsrg Smith 100 ml HZO 646.0 600.0 46.0 ::co: 0.0 

G m b c r g  Smith Silica &I 724.0 709.0 IS.0 DW: 0. I52 
Line Rinse -134.0 

TOTAL 192 
- 

0.0135 
0.01 I O  

-0.0002 
0.0243 

0.0369 
-0.0002 
0.0367 
0.0131 
0.0000 
0.0131 
0.0741 



VELOCITY TRAVERSE AND VOLUME FLOW RATE DATA 

Plant: Hard Drives Time: 11:38 - 12:45 
Sample Location: Stack 
Date: 9/9/94 Run #: 1 

I 

Dint In. dP Ts Vd dP 
# From (‘“20) (I:) (Ws) (‘“20) 

6 4.8 1.60 253 83.8 1.40 

5 14.5 1.40 251 78.3 1.10 
4 24.2 1.10 250 69.4 0.60 

3 33.8 1.45 250 79.6 0.47 

2 43.5 1.30 249 75.4 0.40 

1 53.2 1.29 249 75.1 0.36 

Edge 

Duct Diameter (in.): 58.0 
Rectangular Duct: 33.5 
Area (sq.ft.): 13.5 

Ts Vd 
(F) (Ws) 

254 78.5 

255 69.G 
255 51.4 

256 45.5 

256 42.0 

254 39.8 

Ps (“Hg): 
Bws: 
MWw: 
Tstd (F): 
Pstd (“Hg): 
cp:  

0.48 46.0 

0.40 42.0 

RESULTS 

Average Duct Velocity = 59.5 81 255 dcp.F mil 30.48 “ H y  

48.1 xl000 ACFhl 
36.2 xl000 SCFM 

- - 
- Q 

Qsld - 
Qsld(dry) = 30.7 xl000 DSCFhl 

30.48 
0.152 
27.33 

68 
29.92 

0.84 

0rt: 
dP 
1320) 

~ 

0.92 

0.92 

0.84 

0.78 

0.64 

0.46 

- 

4 

13.7 

61.1 



Reduced Particulate Field Data 
P1ar.t: Hard hives  BuJ(.rrumsd): 0.20 Mrlw UOX #: 806U 

Run #: 2 MWd(asumsd): 29.6 G:,,,,,,~:,: 0.998 

mtc: 9/9/94 Pstatis ('"20): -0.25 I ' i lOt 11: 5-1 
Pbu ("Hd: 30.50 Probe Ma: ClZS cp: 0.838 
Pr ("€Id: 30.48 Nozzle Mat: CIXS X-l:;rct"r: 3.279 

Sample Loc: Stack MWs(arrumed): 2s.90 <lll@!i: 2.001 

Sample timdpt: 2.5 Dn (in.): 0.250 ti orrons: 4 

FQRT 
Point 

!+ 
6 
5 
4 
3 
2 
I 

I 
Time 

hl mi 
13 37 
13 39.5 
13 42 
13 44.5 
13 41 
13 49.5 
13 52 

DW m u  

0 ("H20) 
Td dP 

243 1.60 
251 1.50 
252 0.86 
252 1.35 
254 1.30 
249 1.10 

Mcar Diu Ilcaler Dair Impinge 
Tmi Tmo ' Vac. Prohc Film Outlet 

0 0 C'm 0 0 0 
SO 86 7.0 251 255 63 
86 86 1.0 256 253 51 
81 86 5.0 257 254 53 
89 81 6.0 254 235 51 
91 81 6.0 251 249 59 
93 87 6.0 254 266 62 

Mcicr 'llico. Quick 

(CF) ('1120 %so 
425.454 4.01 

3.18 
2.11 
3.41 
3.29 
2.81 

Volume '111 

439 828 

RuoTims: I 5  250 1.29 88 81 6.2 256 252 5s 14.314 3.25 100.9 

PORT 2 
Point Time 

!+ hr m i  
6 13 56 
5 13 58.5 
4 14 I 
3 14 3.5 
2 14 6 
I 14 8.5 

I 4  1 1  

RunTimc: I 5  

Dusl Dab 
Td dP 
0 ("1120) 

251 1.25 
254 0.98 
255 0.49 
256 0.42 
257 0.39 
254 0.31 

- 
255 0.65 

Meter D.11 I1crlcrD;lta Iml'i,lge 
Tmi Tino Vac. Itrobc I:ilicr 0ailr.t 

0 0 ("llg) (I:) i lh  (1:) 
89 86 6.0 237 246 66 
91 86 5.0 2.16 256 5s 
92 81 4.0 240 241 1 s t  

92 SS 3.0 215 24s 611 

94 8s 3.0 256 250 j,J 
93 ss 3.0 257 252 6n 

92 87 4.0 245 251 61 

Mutur Thco. Quick 
VOl,lS,r. dl1 

(CI.') ("1120 "&so 

439.828 3.16 
2.4s 
1.24 
1.06 
0.99 
0.94 

44<J.S23 

9.GJaJ5 1.65 100.9 

PORT 3 DuctDalr MctcrD;ltr l1rllcrD:llil I l l l ~ . i l l ~ C  

Poinl Time Td dP Tmi Tmo Vrc. I'ruhe l7lwr Oull i l  

6 14 13 251 0.92 90 S7 5.0 253 24s 66 
5 14 15.5 257 0.64 92 81 4.0 2% 25s 61 
4 14 18 256 0.56 92 S7 4.0 256 251 5s 
3 . 14 20.5 256 0.54 92 S l  4.0 214 23U 56 
2 14 23 254 0.50 92 81 4.0 257 260 j6  
I 14 25.5 253 0.41 92 SS 3.0 251 260 5 b  

!+ hr mi 0 ("H20) 0 (F) ("llg) (I:) (1:) (1') 

14 28 

- --_ 
RunTims: I 5  256 0.60 92 81 4.0 255 211 59 

h l c m  11~0. Quick 
\'OlU,l,U (111 

( C l j  ("IIZO "Air0 
J4W23 2.31 

1.62 
1.42 
1.37 
1.21 
1.04 

45').625 

9.802 1.50 101.1 

PORT 4 DuslDsln hle1erDntn l 1 c m r D : t l ~ ~  lmpiiifc hlclcr Tlieo. Quick 
Point Time Td dl' Tmi Tnio Vn.. Itruhc K I w  OUIIL.I \ 'dwuc <Ill 

# hr mi 0 ("1120) 0 (Q ("llg) ( i j  (1:) (1'1 (cI:) ("1120 ",:iro 

6 14 30 252 0.65 91 81 5.0 252 265 61 451J.625 2.16 

5 14 32.5 253 0.94 93 8s 5.0 255 251 57 2.31) 
4 14 35 253 0.92 94 S8 5.0 254 214 50 , 2.34 
3 14 31.5 254 0.86 94 88 . 5.0 255 255 51 2.19 

I 14 42.5 252 0.49 95 8s 4.0 253 25:  57 1.25 
2 14 40 253 0.60 95 88 4.0 256 216 58  1.53 

14 45 4711.S6S 

.___ ___ 
RunTimc: I 5  253 0.78 94 SS 4.7 254 216 5s 11.243 1.9s 100.8 
Port Test Leak Rate: 0.008 CFM @ I 3 "lip 

S"mmaV 60 253 0.83 91 81 5 253 213 ill 41.41.1 2.09 IO0.Y.I 



PARTICULATE RESULTS 

Plant: Hard Ih ivcr  Tstd 68 M\Vu.: 26.13 
Sample Loc: Suck P n d  29.92 An; 0.0003 y ~ .  t i . I Ihtc: 9/9/94 Vmnd: 44.480 % I S 0  103.4 

I 

Filmrabls Fraction: 
Filar: 0.3363 0.3215 
GliuwlnRinsc:  68.0364 68.0113 
L c s  Aectonc Blank: 
Total: 

Condcnsablc Fraction: 
Aq"c0"S: 78.5819 78.5515 
Lcrr WatcrBlank 
Aqucour Total: 
Organic: 17.6138 17.5913 
Lcrr MsC12 Blank: 
Organic Tool: 

TOTAL 

IMPINGER ANALYSIS 
CONTENIS WC Wi Net PIS I3GAS ANhLYSIS 

0 (s) 0 Y1coz: 3.2 
Grecnbcrg Smith 100 ml HZO 874.0 548.0 326.0 r:.02: 16.5 

I 

Greenbug Smith 100 ml  tlZO 568.0 549.0 19.0 'i:c0: 0.0 

Gmnbcrg Smith Empty 460.0 458.0 2.0 "X2 80.3 
Gmnbcre Smith Silica 131 135.0 724.0 11.0 BW: 0.219 

0.01 I 8  
0.0191 

-0.0002 
0.0107 

0 . 0 3 0 ~  
-u.0002 
0.0302 
0.0165 
(1.0000 
0.0165 
0.0174 

. . .. .. 

Concenlration and Emision Rats Dau 



VELOCITY TRAVERSE AND VOLUME FLOW RATE DATA d b  ,Pf ’ 

Point 
# 

6 
5 
4 
3 
2 

Plant: Hard Drives 
Sample Location: Stack 
Date: 9/9/94 

In. dP Ts Vd dP 
From (‘“20) (F) (fis) (“H20) 
Edge 

4.8 1.60 243 54.2 1.25 
14.5 1.50 251 52.0 0.99 
24.2 0.86 252 62.1 0.45 
33.8 1.35 252 77.5 0.42 
43.5 1.30 254 76.5 0.31 

Duct Diameter (in.): 58.0 

Area (sq.ft.): 13.5 
Rectangular Duct: 33.5 

Vd 

(fis) 

74.8 
66.4 
47.0 
43.5 
42.0 
40.5 

d r  TS v d  d I’ Ts Vd 
(Vl20) (F) (fI/S) (“1420) (F) (W 

0.92 257 G4.5 0.55 252 61.7 
0.64 257 53.5 0.94 253 65.0 
0.56 256 50.3 0.92 253 64.3 
0.54 256 49.4 0.56 254 62.2 
0.50 254 47.4 0.60 253 51.9 
0.41 253 42.9 0.49 252 46.9 1 

RESULTS: 

Average Duct Velocity = 59.5 at 

53.2 1.10 249 70.1 0.37 

4S.I xl000 ACFM 
36.3 xl000 SCFM 

- - 
- 

Q 
Qstd - 

QWW) = 25.4 xl000 DSCFM 

2 __ 
Ts 
(F) 

~ 

251 
254 
255 
256 
257 
254 

__ 

Time: 13:37 - 14:45 

Run #: 2 

253 dcg. F and 30.4s “Hg 



1 
I 
I 

I 
i 

I 

I 
I 
I 

I 
I 

Particulate Field Data 
P h t :  Hard Drives Bws(wumsd): 0.20 Mctm Box #: 80664 
SunplcLOc: Suck MWs(sumCa): 28.90 dH@k 2.001 

mls: 9/9/94 Rutis yW0): 4.25 Pitot#: 5-1 

S m p l s  timdpt: 2.5 Dn (in.): 0.250 # ofPo* 4 

Run #: 3 MVfd(luumsa): 29.6 G;lmmn: 0.998 

P b u  CHa): 30.50 hobs Mat: GI- cp:  0.838 
Pr (“Ha): 30.48 Noale Mat: 0l.u X-Factor: 3.279 

mnT: I Ductmt l  
Point Time Td dP 

# hr mi 0 (“HZO) 
6 15 54 252 1.20 
5 15 56.5 257 1.10 
4 15 59 262 0.98 
3 16 1.5 262 1.40 
2 16 4 261 1.20 
I 16 6.5 258 1.10 

16 9 
-__ 
RunTimc: I5 259 1.16 

W R T  
Point 

# 
6 
5 
4 
3 
2 
I 

2 
Time 

br mi 
16 I I  
16 13.5 
16 16 
16 18.5 
16 21 
16 23.5 
I6 26 

~ ~ t ~ m u  H u a r D a u  Impinge Meter Tko. Quick 
Tmi Tmo ’ Vat. Pmbe Filler Outla Volume dH 
0 0 (“Ha) 0 0 0 (CF) C‘wO %ii 

87 87 5.0 244 248 66 472.610 3.02 
87 87 5.0 255 251 64 2.75 
88 88 4.0 255 261 62 2.44 
88 87 6.0 255 259 64 3.48 
89 87 5.0 253 249 65 3.00 
89 87 5.0 249 246 66 2.76 

486.238 

88 87 5.0 252 252 65 13.628 2.91 100.8 

~~~t mu 
Td dP 
0 (“Hw 
260 1.05 
260 0.90 
261 0.62 
260 0.54 
257 0.38 
256 0.36 

hlcm Data Hcatcr Dam Impinge 
Tmi Tmo Vac. Prok Fi lm Outlct 

0 0 ( “ t w  0 0 0 
89 87 5.0 233 252 67 
90 88 5.0 253 259 67 
90 89 4.0 256 255 67 
90 88 3.0 254 251 67 
90 88 3.0 258 253 67 
90 88 3.0 255 249 66 

Mcicr Thco. Quick 

(CF) (“IIZO %is0 

486.238 2.63 
2.25 
1.55 
1.35 
0.96 
0.91 

Volume dl 

496.389 

RunTimo: 15 259 0.64 90 88 3.8 252 253 67 10.151 1.61 102.6 

PORT 
Point 

# 
6 
5 
4 
3 
2 
I 

3 
Time 

hr mi 
16 28 
I6 30.5 
16 33 
16 35.5 
16 38 
16 40.5 
I6 43 

LM mtl 

0 (“=m 
Td dP 

255 0.78 
256 0.62 
256 0.52 
257 0.50 
258 0.48 
256 0.38 

Mstsr Data Hsslcr Data Impinge 
Tmi Tmo Vac. Probe Filter Oullct 

0 0 (“)Id 0 0 0 
89 87 4.0 .254 258 68 
89 88 4.0 259 257 66 
90 88 4.0 251 250 66 
90 89 3.0 255 244 67 
91 89 3.0 257 256 67 
91 89 3.0 257 252 67 

hlcicr ’I%hco. Quick 

(CF) (“HI20 %is0 
496.389 1.96 

1.56 
1.31 
1.26 
1.21 
0.96 

Volume dli 

505.900 

RunTime: 15 256 0.55 90 88 3.5 256 253 67 9.511 1.38 102.5 

mnT: 
Point 

# 

6 
5 
4 
3 
2 
1 

4 
Time 

hr mi 
16 ’ 45 
16 47.5 
16 50 
16 52.5 
16 55 
16 57.5 
17 0 

~ ~ ~ t r n t r  

0 (“fw 
Td dP 

251 0.91 
249 0.85 
246 0.82 
246 0.84 
245 0.60 
241 0.49 

hlslcrml. Hcalcrmls Impinge 
Tmi Tmo Vac. Probe Filter Outla 

89 88 5.0 256 257 58 
89 88 5.0 257 254 67 
91 88 5.0 256 249 67 
92 89 5.0 257 218 67 
93 90 4.0 257 245 68 
93 90 3.0 257 270 68 

0 0 (“w 0 0 0 

Mstsr Thhco. Quick 

(CF) (“HI20 %iro 
505.900 2.30 

2.16 
2.10 
2.15 
1.54 
I .27 

Volume dH 

517.110 

_-- 
RunTimc: I5 246 0.75 91 89 4.5 257 ,254 66 11.210 1.92 102.1 
post 1st Leak Ralc: 0.05 CFM @I 6 “llg 

Summary 60 255 90 88 4 254 253 66 61.500 1.95 ERR 



PARTICULATE RESULTS 

Pl.nC Hard Drives Trtd 68 MWw: 26.89 
sunpls LOC Stack Pstd: 29.92 An: 0.0003 %.A. 

9/9/94 V m n d  43.686 %IS0 102.7 
Run #: 3 

IMprNGER ANALYSIS 
c o r n s  WT Wi Ne( FDO GAS ANALYSIS 

0 0 0  Y L 0 2  3.2 
770.0 567.0 203.0 v.02: 16.4 

' GrembcrgSmith Empty 466.0 463.0 3.0 %M 80.4 
GIssnberg Smith Silica &I 675.0 666.0 9.0 Blur: 0.204 

! 
h k g  Smith 100 ml HZ0 
Crccnbag Smith 100 ml H20 578.0 556.0 22.0 %co 0.0 

- 
TOTAL 231 

Conecnlntion and Emision Rate Dall 

Find T m  Net 

Filterable Fnction: Paniculate Concentration, (g./oSCFJ 
F i l m  Filtmbls: 0.0108 

Aqueous Condcnublc: 0.0106 

TOUI 0.0273 
Lar Acetone Blank -0.0002 Organic Condcnsabls: - 0.0058 

Aqueous: Panida l s  Erniuion RII. Qbhr) 
Lar Watn Blank 4.0002 Filicnblc: 2.61 
Aqueous Tolll: 0.0302 Aqueous Condsnrabls: 2.56 

Organic ToUl: I0.0165 
TOTAL I0.0771 

Orgmic: 77.6138 77.5973 0.0165 
Lar MsC12 Blank 0.0000 

Organic Condcnnblc: - 1.40 
TOUI 6.57 



~~ ~~ 

VELOCITY TRAVERSE AND VOLUME FLOW RATE DATA 

! 

Plant: Hard Drives 
Sample Location: Stack 
Date: 9/9/94 

Duct Diameter (in.): 
Rectangular Duct: 
Area (sq.ft.): 

Port: 
(Point 11". 

14.5 1.10 

~ :;::if 
43.5 
53.2 

RESULTS: 

58.0 
33.5 , 
13.5 

1 Port: 
Ts I Vd I dP 

' 

Average Duct Velocity = 51.9 at 

46.9 xl000 ACFM 
35.2 xl000 SCFM 

- - 
- Q 

Qstd - 
Qstd(dry) = 28.1 xl000 DSCFM 

Time: 1554- 17:OO 

Run #: 3 

Ps ("Hg): 30.48 
Bws: 0.204 
MWw: 26.89 
Tstd (F): 68 
Pstd (Wg): 29.92 

0.84 cp: 

2 Port: 

255 deg. F and 

3 Port: 4 

(Ws) ('"20) (W 

255 59.1 0.91 251 63.6 
256 52.7 0.85 249 61.4 
256 48.3 0.82 246 60.2 
251 41.4 0.84 246 60.9 
258 46.5 0.60 245 51.5 
256 41.3 0.49 46.4 

30.48 "Hg 



BRAUN INTERTEC ENVIRONMENTAL INC. 
PARTICULATE FIELD DATA 

TROJECT NUMBER CMXX-9 o q g  

Comments: 

I Test Observers: J_ - 
I 
I 



PLANT: I 

BRAUN INTERTEC ENVIRONMENTAL INC. 
PARTICULATE FIELD DATA 

PROJECT NUMBER C W - S Y -  oc/c .. 

i 

SAMPLE LOCATION: sc,, 4 RUN#; I 

Absorber Type Contents Final Weight Tare Weight 
.. (arms) (grams) 

Net H20 

I 

. .. 

ORSAT ANALYSIS I c02 I I 

Run 1: 
Run 2 
Run 3: ~. 

Average: 



, 

PROJECT NUMBER: C h 4 f l - q  y - b.C/$ 



1 
I 
I '  

(Dhvol.) 
3.2 

PLANT: 

(Dhvol.) ("/.vel.) 
Id, 5 

BRAUN INTERTEC ENVIRONMENTAL INC. 
PARTICULATE FIELD DATA 

PROJECT NUMBER: ChhM-sv- LY(57  

SAMPLE LOCATION: /" Fw a RUN#; 

RUN TIME 

I 

ORSAT ANALYSIS I c02 I 02 I N2 I 
Run 1: 
Run 2: 
Run 3: 

Average: : 
Air Audit = 



. ... , 1 - ... 

‘ I  

I I I I I I I I I 
.. 

._..- ... Commonts: 

i es: Observers: - I 

- -  I 



BRAUN INTERTEC ENVIRONMENTAL INC. 
PARTICULATE FIELD DATA 

PROJECT NUMBER: C W - S Y -  

/$# DATE P f/ $7 
1 

SAMPLE LOCATION: If@+!- &I'+ RUN#; 7 

1 RUN TIME: b - ,  

PLANT: 

I I I 

ORSAT ANALYSIS 

Run 1: 
Run  2 
Run 3: 

Average: 

Air Audit 

%vol. %vol. %vol. L 



Client: j r : v a  

Run X :  lo,\,! Date: f/ 71f4 
I Source: 

Stack Dim:?% in. I Pbar: 30.50 'Hg Psta!ic: -0.2 5"HZO 

Pitot #: cp:  
Y: 

Hoi: 
1 

I 

I 

I 

2 

3 

4 ' .  

.... . . .  . . . .  . ., 

. .  

. ~. 

.. 



Particulate Sample Analysis 

C I ent: fl-d A r r r / c $  Project No.: 
I 

S-mple Location: B A L U J d  5 L e k  P " A  Log-in No.: 

'1 alyst: PdP 
9/./ Lb! I Analysis Date: ?// .3) 9 I /  SapleDate: I . 

F- 
Aqueous 
Fonden: 1 L 13" 

Liquid 
Tare w1 w2 w3 w4 Net Weight 

(grams) (pram) (grams) (pram) (prams) (prams) (grams) 
S/,JISJ h?M d / 4 4  //:?a 

& 3253 0. '33q'a 0.33 9 s  Q. o(35 

I I 

C ments: I 



Particulate Sample Analysis INTERTEC AJ 

dUl 9) 

Client: thid. d v . u c s  Project No.: - 
Sample Location: &,,5 t .%-<k L,p-a. Log-in No.: 

Sample Date: Y / 4  I 44 Analysis Date: Z * h A I G  4 
Analyst - 

Comments: 



Particulate Sample Analysis 

I Client: Project NO.: 

Sample Location: E&JS & >&& kdW&3 Log-in No.: 
- 

I Sample Date: .- Analysis Date: d l S 4  

I Analyst: \aJe 

Comments: 

I 

I 

I 

I 
I 
1 
I 
1 

I 
I 1  

1 



PITO TUBE CALIBRATION 
I 

dP(S) 
RUN No. '"20 'lH20 

1 0.65 0.92 
2 0.64 0.92 
3 0.66 0.91 

Cp(A) 

' DEVIATION 

0.832 0.002 
0.826 0.008 
0.843 0.009 
0.834 

CP(S) Cp(s)-Cp(A) 

~. ~ ~ . I  .B SIDE ~ CALIBRATION I 
dPStd j dP(S) j l - D % - v m l  

AVG DEVIATION (A) 0.006 /CP(A)-CP(B) ~ 0.009 
AVG DEVIATION (B) 0.006 CP 0.838 



8/4/94 I DATE: 
Barometric press: 

Wet tes 
meter 
(VW) 

L 

Orifice 
setting 

in. H20  
(dH) 

0.5 

Wet test Dry gas 
meter meter 
(VW) (Vd) 

fP3 ft"3 

DRY GAS METER CALIBRATIONS 

average 
(tw) 
C 

29.31 

average average 
(tw) (td) 
F F 

Meter box: 80664 

Calibrated by JDO 

initial 726.18 
= - - - - 1 9 5 9 . 4 8 6  ~ 

5.002 initial 9 7 4 m r .  23.3 74 81 13.0 1.002 1.925 

82 10.0 1.004 2.009 
.___ 

Temperatures 
Wet test Wet test Dry gas 

meter I meter I meter 

initial 395.63 6.036 initial 942.644 I 23 .3  74 81 8.0 

initial 571.91 5.322 1 initial 948.938 j 23.3 
I final 954.307 ~ final 722.63 

final 566.58 
74 78 5.0 

-1 ~ 'final 948.735, 
initial 260.53 4.558 initial 937.830/---23.3 

final 942.442 1 final 389.62 

74 I 
~ ,-__ ~ ~ .. 

1 .~ 

0.999 2.002 

0.988 2.069 

Time 

min. 

Yi dH@i 

in. H20 

Average: 0.998 2.001 
Deviation: 0.010 0.076 

I 



1 
I 
. .  -- 

I 
1 
I 
I 

I 

i 
I 

i 

I 

i 

I 

1 
I 
I 
I 

S.ction 3.12.10 6 
, .  . . .  . .  

Aprll1963 

.~ 

Vtsibk Emission Obssrwlion Form 

Draw Norlh Arrow 

OualNr Assursncc Haoibbooh M54.2 



METHOD 9 REDUCED FIELD DATA 
1, j q l h  

PROJECT NUMBER: 

Test Date: September 9,1994 
Facility: Hard Drives 
Location: St. Cloud 
Process: Hot mix 
Test Results: 
Maximum 6 Minute Averag 1.5 I % 
Average Opacity: 0.7 % 
Maximum Opacity: 5.0 % 
Minimum Opacity: 0.0 % 
# o f  Readings ~ 2 0 % :  0 
Number of Readings: 240 

CMXX-94-0518 

Start Time: 1559 
End Time: 1659 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

I 

I 
1 

I 
I 
I 

' I  

m 
Z 
0 

W 
W 

m 

> 

U 1 I 



Test Plan for a n  Asphalt Plant Performance Test 

I 
I Part 1: General Information 

Date test plan written: August 15, 1994 
Scheduled test date: August 26, 1994 

1. Name and address of emission facility: 

' 

Hardrives, Inc. 
Plant Number 701 
518 - 72nd Avenue South 
Waite Park, MN 56387 

r I 

I 
1 

I 

I 2. Emission facility contact person: Amy Purfeest Plant Contact 
Director, Government Affairs Wally Stang 
Hardrives, Inc. Plant Operator 

Plymouth, MN 55441 
9724 10th Avenue N. (612) 253-2419 

(612) 542-9060 

3. Permit number: 4C-90-OT-1 

I 4. Reason emission points are to be tested: 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, 

I 

5. Drawing of emission points: 

Applicable Rule Fuel Type EP Pollutant Emission Limit 
# or Regulation During Test 

1 PM 0.04 grains per dscf 40 CFR 60, Subp. I., 100% Waste Oil 

Opacity Not to equal or exceed Minn Rules pt. 7011.0910 100% Waste Oil 

Minn. Rules pt. 7011.0910 

20% Opacity 
. - 

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

6. Physical location of emission unit: 

7. Independent Testing Company Contact: Bruce Randall 

Stationary, location per number 1, above. 

Manager, Source Testing 

Braun Intertec Corporation 
1345 Northland Drive 
Mendota Heights, MN 55120 

Name of Independent Testing Company: 

Telephone Number: (612) 683-8790 



. .  

Y +$ ,,$ 
:.:.propose to utilize fuel analysis as provided by !he vendor. This analysis will include: d 

EP .4 Process Equipment Process Rate During Test Control 
Descriplion Equipment 

Description 

1 Astec Drum Dryer 5 5 %  Virgin aggregate (- 137.5 tph) Filter 
4 S %  RAP (-112.5 tph) Baghouse 

ross Heating Value 

Control Equipment 
Operating 

Parameter During Test 

AP = 2.5-3' H2O 

Lead, % by weight 
PCB's @pm by weight) 
Organic Halogens (% by weight) 

In the event that this approach is not acceptable, we will collect and analyze fuel samples as described in Part 111. 

Par t  111. Operating Conditions 

I.. Process to be tested: 

1 Fuel Sampling and Analysis 

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

. One tap sample per paniculate test run \vi11 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 Analvrical Method 

Gross Heating Value 
Lead, % by weight 
Sulfur, % by Weight 
PCB's @pm by weight) 
Ash, % by Weight 
Organic Halogens (% by weight) 

Density 

ASTM Method D 240 
ASTM Method D 3605 
ASTM Method D 1552 or D 129 
U.S. €PA document SW-846, Method 8080 or Method 8081 
ASTM Method D 874 
ASTM Method D 1317, modified to include ion chromatography as the 
analytical procedure for the Halogens, or ASTM Method D 808 
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 1 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. 

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

Test Plan for Sherbrooke Asphalt, Inc. Page 2 i 



August 30, 1994 

Ms. Amy Purfeerst 
Director, Government Affairs 
Hardrives, Inc. 
9724 10th Avenue North 
Plymouth, Minnesota 55441 

c 

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 
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 (Le., Permit, 
Stipulation Agreement, Administrative Penalty Order, etc.). The responsibility for these 
submittals lies solely with the Company. 

I 
I 

520 Lalayette Rd. N.: St. Paul. MN 55155.4194; (612) 296-6300 (voice); (612) 282-5332 (TTY) 
Regional Offices: Duluth Brainerd - Detroit Lakes Marshall Rochester 

Equal Opporrunity Employer - Printed on recycled paper containing a1 least 10% fibers from paper recycled by consumers, 



1 
Ms. Amy Purfeerst 

Page Two 
August 30, 1994 

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

Sincerely, 

Craig D. Averman 
Performance Test Coordinator 
Compliance Determination Unit 
Compliance and Enforcement Section 
Air Quality Division 

CDA:sme 

Enclosures 

cc: Julie Hendricks, MFTA Brainerd Regional Office 
Jerry Liefert, AQD 
AQD File No. 4C 



TSP EXAMPLE CALCULATIONS 
1 

PROJECT NUMBER cunxx- f Y -  05-1 g I 
1 DATE ? / ? I  / 7 Y  

PERFORMED BY: snr J d  PAGE 1 
I 

EXAMPLES FOR RUN#: a 8t a L - t  a UNLESS OTHERWISE NOTED 
I 

Equation la  - Dry Molecular Weight: 

M W d  = 0.440(%C02) + 0.320(%02) + 0.280(%NZ + %co) 
%C02 = 22 %02 = J6.S %Nz = 80.3 %CO = 0 
MWd = 0.440( 3. ) + 0.320( / d c  ) + 0.280( R?. '' + 0 ) 

MWd= Zr.17 

Equation 2a - Meter Volume at Standard Conditions: 



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

Q = Vd(nvg)Ad 60 

vd(avg) = 5-7. 2 Ad = / 3. -S- 

Q = ( s-z ? )( 12.5 )(60) 

Q =  f(_?;rz 

I 

I 
I 



EXAMPLE CALCULATIONS 

PROJECT NUMBER. CfixX- 9% 6 5 l B  

DATE: ?/ZI/?J 

PERFORMED BY: Tfl. I+/ PAGE 3 

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

Qstd = 3 y  5784 

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

Qstd(dry) = Qstd(l-BW) 

Qetd = 37. EB'I Bwx = 0 . 7 / ?  

Qstd = 

Qstd = 27 2 . / f  

3q, m (1- o.;r/ ' f ) 

Equation 4a - Isokinetic Sampling Nozzle Inside Diameter: 

Dn = ((0.0358)QmPm (flsMWw) Io.' 1 
(TmCp(l-Bws) ((PsAP) J J 

0.217 Qm = 0.75 Pm = 30.00 Tm = s g /  OR Cp = O . e f ?  BWS = 
Tn= 7 / q  "R M W w =  2L73 PS = 30.yg A€' = n . Z 3  



EXAMPLE CALCULATIONS 1 
I 
I 
I 
I 

PROJECT NUMBER: T M X X -  9Y- OS18 

DATE 9 / 2 / / 9 Y  

PERFORMED BY: S N .  Lf PAGE Y 

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

X = 846.72 X Dn' X AHQi  X Cpz X (I-BkVS)* X (MWd X Ps) 
(MWw x Pm) 

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

EXAMPLE FOR PORT 2 , P O I N T k L  AL j ~ (  A 1 

AH = 



1 
1 
I 
I 
I 

I 
I 

I 

! 
I 
I 
I 
I 

\ 

EXAMPLE CALCULATIONS 

PROJECT NUMBER. Lmyy-9q- 0-5-lS 

DATE 9 /  2 ?- /q  -1 
S.N. Lfl P A G E  < PERFORMED BY: 

Equation 4e - Particulate Concentration: 

Co = Mx0.0154 
v m s l d  

M =  72 '1 Vinstd = Yl Y80 

c o  = ( 75: '/ )(0.0154) 
( L/r YCO ) 

co = 0.0 2 6 8  

Equation 4g - Particulate Emission Rate ( I b h ) :  

ER = CO x 0.00858 x Qstd(dry) 

co = 8.0768 Qrtd(dry) = 2% ydO 

ER = 0 .  @?(E x 0.00858 x 2 g, 

ER = 6.53 



1301 NORM THIRD STREET SUPERIOR, WISCONSIN 54880 
(715) 392-7114 *FAX (715) 392.7163 

728 GARFIELD AVENUE - DULUTH. MINNESOTA 55802 
(218) 722-191 1 - FAX (218) 722-3295 

B INDUSTRIAL PARK ROAD * NEGAUNEE. MICHIGAN 49866 
(906) 226-6653 FAX [W6122&3640 

I---- 

i 
i 
! 

SINCE 1972 

<S TESTINQ INC. 

i 

LABORATORY REPORT 
. . 

Flrm BRAUN INTERTEC TPT Lab No. 2830-94C I 

Materlal OIL Taken By CLIENT 

Date Tested 09/16/94 Date Received 09/15/94 

Sample 
Deslgnation HARD DRIVES 1,2,3 FUEL COMPOSITE 

...... __, ....... 
I 
I 

I 
.... -. -- DATA 

HEATING VALUE (BTU/GAL): 141,714 

SULFUR (WT % ) :  0.54 

ASH (WT % ) :  0.55 

HALOGENS (DETERMINED AS Cl: rng/L) : 94 

LEAD (pprn): 50 

PCB (ppm): c 2 

DENSITY ( @  15 * C ) :  

PREPARED 

REVIEWED BY 

0.8887 

I 
I ASTM D 240 MODIFIED 

ASTM D 129 MODIFIED! 

ASTM D 874 

ASTM D 808 
i 
1 

1 

ASTM D 3605 MODIFIE~ 

ASTM D 1 2 9 8  

I I .._- ........... 
I 
I 

We Are An Equal Opponunlty Employer 



PROJECT #: 94-061 

CLIENT: Hardrives, Inc 

DEPTH: 

LOCATION: 

MOISTURE CONTENT 

Off Belt 

I 1 BORING #: 

TOTAL WET WEIGHT: 

TOTAL DRY WEIGHT: 

MOISTURE CONTENT Oh: 

1 

4.7% 
- 

WEIGHT RETAINED: 

TOTAL % PASSING: 

SOIL DESCRIPTION: Hardrives' 

Sand 

b:MC4061 b.wpl 

Report Date: September 14. 1994 

2 

Off Belt 

4.2% 

Hardrives' 

Sand 

3 I 

Off Belt ---r 
'7 

Hardrives' 

Sand I 
Submitted By. 



. .  

5.6% 

1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 

! 
I 

I 
I 
I 

I 

4.3% 

PROJECT #: 94-061 

CLIENT: Hardrives, Inc 

Report Date: September 14, 1994 

I BORING #: I 
SAMPLE #: 

DEPTH: 

LOCATION: Off Belt 

TOTAL WET WEIGHT: 

TOTAL DRY WEIGHT: 

MOISTURE CONTENT %: 3.9% + WEIGHT RETAINED: 

TOTAL ?4 PASSING: 

SOIL DESCRIPTION: 

b: MC4061 a.wpl 




