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1 INTRODUCTION 

MMT Environmental Services, Inc. (MMT) was contracted by Elk River Bituminous to perform a 
source emission compliance test on a single source at their Elk River, Minnesota facility. Testing of 
the asphalt plant's emissions was required by the Minnesota Pollution Control Agency as part of their 
permitting requirements. The plant is a Hetherington & Berner model 12260 rated at 75 tons per 
hour. Emissions generated by the plant's aggregate drum mix operation are controlled by a ERee 
model 75 wet scrubber. The scrubber exhaust was tested for particulate and visible emissions on 
September 28, 1993. This report presents the results ofthe test program along with all 
substantiating documentation. 

The MMT sampling team consisted of Messrs. Ted Gibbons, Bill Anderson and Alan Trowbridge. 
Messrs. Jerry Hicks and Bill McKeown represented Elk River Bituminous throughout the test 
period. Ms. Annette Elliot of the Minnesota Pollution Control Agency witnessed portions of the test 
proceedings. 

2 TESTRESULTS 

The results of the particulate emission test are presented in Table 2.1. The data indicates an average 
effluent particulate concentration of 0.172 grains per dry standard cubic foot and an average source 
particulate emission rate of 20.53 pounds per hour. 

The asphalt plant source emissions are regulated by Minnesota Rule 7005.2010. In order to be in 
compliance with this rule, the effluent particulate concentration must be less than 0.30 grains per dry 
standard cubic foot and the particulate emissions must also satisfy at least one of the following: 

1) Particulate concentration less than 0.082 grains per dry standard cubic foot; 
Based on Minnesota Rule 7005.0520 and a volumetric flow rate of 13,887 dscfm. 

2) Particulate mass emission rate less than 33.28 pounds per hour; 
Based on Minnesota Rule 7005.0510 and a process weight rate of 60.0 tons per hour. 

The scrubber emissions, as tested, were in compliance with this standard. 

The visible emission test was performed concurrent with the particulate test run #2. The observed 
plume opacity ranged from zero (0) to twenty (20) percent with an overall average of 2.9 percent. 
Minnesota Rule 7005.2010 states that the asphalt concrete plant shall not discharge into the 
atmosphere any gases which exhibit greater than 20 percent opacity, except that a maximum of 40 
percent opacity shall be permissible for not more than four minutes within any 30-minute period and 
a maximum of 60 percent opacity shall be permissible for not more than four minutes in any 60- 
minute period. The scrubber emissions, as tested, were in compliance with this standard. 
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Test run #1 was aborted due to a build up of moisture in the pitot tube lines. A fourth run was 
added to the test program to makeup for loss of run #l .  During runs 2, 3 and 4, compressed air was 
periodically used to clear the pitot lines of any moisture buildup. There were no other problems 
encountered during sample acquisition or analysis. Based on a review of the entire test proceedings, 
it is MMT's opinion that the test results accurately represent the source emissions under the 
conditions tested and that they can be used to determine the compliance status of the source. 

- 
1 

Table 2.1 
Summary of Particulate Emission Test Results 
Elk River Bituminous, Elk River, Minnesota 

Asphalt Plant Scrubber Exhaust 
September 28, 1993 

Run #4 Average 

Start 1218 1410 1556 -__ 
Finish 1320 1518 1657 --- 

Effluent Temperature, O F  128 130 130 . 129 

Effluent Moisture Content, % v/v 14.8 15.1 15.5 15.1 

Effluent Composition, % v/v dry: 
Carbon Dioxide Content 2.7 3.0 3.0 2.9 
Oxygen Content 17.5 17.0 17.0 17.2 

Actual Conditions, acfm 18,301 18,754 19,144 18,733 
Standard Conditions, scfm 15,996 16,357 16,725 16,359 
Dry Standard Conditions, d s c h  13,63 1 13,892 14,138 13,887 

Sampling Isokinetic Variation, % 99.0 101.9 98.5 99.8 
Effluent Particulate Concentration: 

Front Catch, gr/dscf 0.1460 0.1664 0,1907 0.1677 
Back Catch, gr/dscf 0.0080 0.0034 0.0025 0.0046 
Total Catch, gr/dscf 0.1540 0.1698 0.1932 0.1723 

Classical Method, lbkr 18.00 20.23 23.43 20.55 
Ratio of Areas Method, Ib/hr 17.81 20.61 23.08 20.50 
Average of the Two Methods. Ib/hr 17.91 20.42 23.26 20.53 

Parameter Run #2 Run #3 

Time of Test, hr 

Effluent Volumetric Flow Rate: 

Source Particulate Emission Rate: 

Standard Conditions: 6S°F, 29.92 in. Hg 
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3 PROCESS DATA 

, Production data is presented in Appendix E and summarized in Table 3.1 

During the test period the burner on the plant's aggregatefasphalt drum mix operation was fired with 
waste oil. The results ofthe fuel analysis (as received basis) are as follows: 

Gross Heating value; 
BTUAb .......................................... 18,531 
BTU/gallon ................................. 137,148 

Sulfur (S) content, % wt. ...................... 0.48 
Ash content, YO wt ................................. 0.66 

PCB content, pg/g ................................ <1.0 
Total halogens, ppm ............................... 330 
Acidity, mgKOWg ................................ 1.53 

Moisture content, YO wt ......................... 3.80 
Lead (F'b) content, pg/g ......................... 142 

Table 3.1 
Summary of Process Data 

Elk River Bituminous, Elk River, Minnesota 
Asphalt Plant and Scrubber 

September 28, 1993 

Parameter Run #2 Run #3 Run #4 Average 

Time of Test, hr 
Start 
Finish 

1218 1410 1556 _-- 
1320 1518 1657 _-- 

Process Weight Rate; 
Aggregate Usage, ton/hr 56.42 61.51 51.81 56.58 
Asphalt Usage, ton/hr 3.38 3.74 3.13 3.42 
Total Process Weight Rate, t o n h  59.80 65.25 54.94 60.00 

Aggregate Moisture Content, YO 4.0 4.2 3.7 4.0 

Product Mix Temperature, O F  304 301 301 302 

Scrubber Pressure Drop, in WC NR 3 .3  3.2 3.3 

Scrubber Water Flow, gpm NR 72 70 71 

NR: not recorded 
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4 TEST PROCEDURES I 
In order to determine the pollutant emission rate from stationary sources, the Environmental 
Protection Agency (EPA) has established a series of reference methods which specify the manner in 
which tests must be performed. These reference methods are found in the Code of Federal 
Regulations (40 CFR 60) under Title 40 "Protection of the Environment"; Chapter 1 "Environmental 
Protection Agency"; Subchaptec C "Air Programs"; Part 60 "Standards of Performance for New 
Stationary Sources"; Appendix A "Reference Methods". Unless otherwise noted, the tests presented 
in this report were performed according to the EPA Reference Methods as revised on July I ,  1992. 
A brief description of the test procedures used follows. 

I 

I 
I 

I 
I 

4.1 SAMPLING POINTS 

The number of sampling points and their location with in the source stacWduct was determined per 
EPA Method 1 which is entitled "Sample and velocity traverses for stationary sources". In this 
method the number of sampling points is based on the length of straight, undisturbed flow both 
before and after the sampling port location. Site specific data is presented in Figure 4. I .  

A test for cyclonic flow was performed using the S-tube null-reading technique of EPA Method 1, 
Section 2.4. The test yielded an average yaw angle of 6.4 degrees. This indicates that the sampling 
location was acceptable as the yaw angle criteria of less than 20 degrees was met. 

4.2 EFFLUENT VOLUMETRIC FLOW RATE 

The effluent volumetric flow rate was determined per EPA Method 2 which is entitled 
"Determination of stack gas velocity and volumetric flow rate (Type S pitot tube)". Gas velocity 
pressure (head) and temperature data were obtained during each EPA Method 5 particulate test run 
by traversing each of the sampling points defined by EPA Method 1. This data along with gas 
density (EPA Method 3) and moisture content (EPA Method 4) data was used to calculate the gas 
velocity at each sampling point. The source volumetric flow rate was calculated by multiplying the 
average gas velocity by the stacWduct cross-sectional area at the point of measurement. 

4.3 EFFLUENT COMPOSITION AND MOLECULAR WEIGHT 

The density of the effluent was determined per EPA Method 3 which is entitled "Gas analysis for the 
determination of dry molecular weight". One sample was collected during each EPA Method 5 
particulate test run. The gas samples were analyzed for carbon dioxide and oxygen concentrations 
with a standard Orsat analyzer using commercially prepared solutions. For calculations of gas 
density the balance of the gas was assumed to be nitrogen and carbon monoxide. 

4.4 EFFLUENT MOISTURE CONTENT 

The effluent moisture content was determined per EPA Method 4 which is entitled "Determination of 
moisture content in stack gases". Data for making the gas moisture content determinations was 
collected simultaneously with each EPA Method 5 particulate test run. The gas moisture content 
was calculated from the mass and/or volume of liquid collected in the Method 5 sampling train cold 
box impingers and the volume of gas sampled. 

4 



1 . i ,  ,, November IO, 1993 MMT Report #I0022 

Figure 4.1 Site Description Form 
Elk River Bituminous, Elk River, Minnesota 

September 28, 1993 
Asphalt Plant Scrubber Exhaust - 

SAMPLING LOCATION DATA 

d 1 ................. 24 
Actually used ....................................... 24 

Number of ports ............................... 2 
Number of points per port ............... 12 

Length of straight, undisturbed flow; 
Before ports, inches ............................ 65 

SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION 
Point Percent Inches from 

Number of Traverse Inside Walls 
1 ................ 2.1 .......... 

5 ............... 25.0 ... 

7. ..... 64.4 .............. 19.4 
8. ..... 75.0 .............. 22.5 
9 ............... 8 2.3 .. 
10 .............. 88.2 .. 

Port B 

93.3 .............. 28.0 
97.9 .............. 29.0 

SAMPLING SITE SCHEMATIC 

132" 1 Not t o  

Scale - 
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4.5 EFFLUENT PARTICULATE CONCENTRATION 

The effluent particulate concentration was determined per EPA Method 5 which is entitled 
"Determination of particulate emissions from stationary sources". For each test run, particulate 
matter was isokinetically withdrawn from the gas stream at each of the EPA Method 1 defined 
sampling points and collected on a glass fiber filter which was maintained at constant temperature 
(248k25OF). Water vapor, organic vapors and other matter in vapor form which passed through the 
filter was collected in an ice-cooled impinger trap who's exit temperature was maintained at less than 
68OF. 

- 
1 
i 

i 

I The EPA Method 5 sampling train (Figure 4.2) consists of a heated sampling probe with attached 
nozzle, thermocouple and S-type pitot tube. The probe attaches to the Front sample case (hot box) 
which houses a glass cyclone (optional) and an all-glass in-line filter holder in a temperature 
controlled environment. The Front sample case is connected to the back sample case (cold box) 
which houses a series of glass impingers and a desiccant column in an ice bath. The back sample 
case is connected to the control unit which contains the sample vacuum pump, pressure and 
temperature indicators and all operating controls. 

A representative particulate sample was acquired by sampling for equal periods of time at the center 
of a number of equal area regions within the stacwduct. At each sampling point the gas velocity 
head and temperature were measured and the sampling rate rapidly adjusted to isokinetic conditions 
with the aid of a nomograph or programmable computing device. Sample gas drawn into the nozzle 
flowed through the probe to the glass fiber filter where the particulate matter was collected. The 
gases then passed through the ice-cooled condenser (impingers and desiccant column) which 
quantitatively sorbed all moisture from the gas stream. The gas then passed through the vacuum 
pump, the dry test meter and the calibrated orifice. 

Leak checks to detect any dilution air being pulled into the sampling line were performed at the 
beginning and end of each test run and also when and if any sample line connections were broken 

After completion of each test run, the sampling train was removed to the clean-up area for sample 
recovery. The filter was removed From the filter holder and placed in Container # I .  Particulate 
matter collected in the nozzle, probe and all connecting glassware in front of the filter was 
quantitatively transferred to Container #2 by means of a distilled water wash followed by an acetone 
wash. A stiff brush was used in the probe cleaning step to help dislodge deposits. The water 
collected in each of the impingers (desiccant column excluded) was measured and transferred to 
Container #3. The impingers and all connecting pieces between the filter paper and the desiccant 
column were then rinsed with distilled water and these rinsings were added to Container #3. The 
impingers and all connecting pieces between the filter paper and the desiccant column were then 
rinsed with acetone and these rinsings were placed in Container #4. The desiccant column was then 
weighed and its contents transferred to a waste desiccant container. 

6 
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Figure 4.2 Sampling Train Description 
Elk River Bituminous, Elk River, Minnesota 

Asphalt Plant Scrubber Exhaust 
September 28, 1993 

- 

PARTICULATE SAMPLING TRAIN IDENTIFICATION 

Sampling Train Manufacturer: ..... MMT Environmental Services, Inc. 
Sampling Train Model: ................ Universal Stak Sampler 

Hot Box Set-up and Operating Temperature; 
Cyclone used: ........................ No 
Filter Media: .......................... Glass Fiber Filter, Whatman GFK, 11.0 cm diameter 
Filtration Temperature: .......... 248 * 25 degrees Fahrenheit 

Cold Box Set-up; Impinger Type and Initial Contents 
Impinger #1: ..... Modified Greenburg-Smith design, 100 ml deionized, distilled water 
Impinger #2: ..... Standard Greenburg-Smith design, 100 ml deionized, distilled water 
Impinger #3: ..... Modified Greenburg-Smith design, empty 
Impinger #4: ..... Modified Greenburg-Smith design, 250 grams silica gel, indicating type 

Probe Nozzle Used: ........ MMT #S7, 0.184 inch diameter, stainless steel 
Sampling Probe Used: .... MMT #45, 45 inch effective length with stainless steel liner 
Pitot Tube Used: ............ MMT #41, S-type, 0.841 coefficient 

PARTICULATE SAMPLING TRAIN SCHEMATIC 

7 
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Sample analysis was performed at MMT's laboratory. The filter was dried in a 105'C oven for three 
hours and then desiccated to constant weight. The contents of Container #2 were transferred to a 
tared beaker, evaporated to near dryness and then desiccated to a constant weight. The contents of 
Container #3 were analyzed for condensable organic compounds using the chlorofodethyl ether 
extraction procedure described in Minnesota Rule 7005.0500. The collected extract was transferred 
to a tared beaker, evaporated to near dryness and then desiccated to a constant weight. The contents 
of Container #4 were also transferred to a tared beaker, evaporated to near dryness and then 
desiccated to a constant weight. 

The mass of particulate matter collected and the volume of gas sampled was used to calculate the 
effluent particulate concentration. The source particulate mass emission rate was calculated by 
multiplying the effluent particulate concentration by the source volumetric flow rate. Separate 
calculations were performed for total catch, front catch only (Containers 1 & 2 )  and back catch only 
(Containers 3 & 4). 

4.6 SOURCE PLUME OPACITY 

The source visible emissions were determined by the visual observations of a certified visible 
emissions evaluator per EPA Method 9 which is entitled "Visual determination of the opacity of 
emissions from stationary sources". 

In this procedure, the observer positions himself at a distance sufficient to provide a clear view of the 
emissions with the sun oriented in the 140 degree sector to his back. Consistent with this 
requirement, the observer's line of site was, as much as possible, perpendicular to the plume's 
direction. 

Opacity observations were made at the point of greatest opacity in that portion of the plume where 
condensed water vapor was not present. Observations were made at 15-second intervals and 
recorded to the nearest 5 percent opacity. 

8 
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5 QUALITY ASSURANCE 

The project manager is responsible for implementation of the quality assurance program as applied to 
1 any specific project. 

5.1 SAMPLING QUALITY ASSURANCE 

Source sampling quality assurance procedures are implemented to ensure work is performed: 
t 

+ using properly calibrated equipment 
+ 

by competent, trained individuals experienced on the specific methodologies being used 

using approved procedures for sample handling and documentation 

All measuring devices (pitot tubes, dry gas meters, thermocouples, portable gas analyzers, etc.) are 
uniquely identified and calibrated with documented procedures and acceptance criteria before and 
after each field effort. Records of all calibration data are maintained in the files. Prior to the test 
program, MMT provides the following: 

t 

+ 
t 

filter numbers and tare weights of all filters available for the test 
results of an acetone residue analysis on the acetone to be used during the test 
calibrations of all pitot tubes, dry gas meters, orifice meters, thermocouples and probes 

Specific details of MMT's QA program for stationary air pollution sources may be found in "Quality 
Assurance Handbook for Air Pollution Measurement Systems", Volume 111 (EPA-600/4-7-027b). 

5.2 ANALYTICAL QUALITY CONTROL 

MMT maintains a vigorous quality control program for all sample analyses. This program is based 
on the general guidelines given in "Handbook for Analytical Quality Control in Water and Waste 
water Laboratories" (EPA-600/4-79-019); March 1979 . This program suggests guidelines in the 
areas oE 

+ Laboratory services + Instrument selection 
t Glassware + Reagents 
t Solvents + Gases 
t Analytical performance + Laboratory safety 

Standards and curves are determined for each analysis using the appropriate standard. Least square 
linear regression calculations are used in determining "best fit" to the data. Correlation coefficients 
are also calculated. 

5.3 CALIBRATION GASES 

MMT uses either EPA Protocol 1 or Acublend Certified Master gases (Scott Specialty Gases) when 
performing all calibrations in order to ensure tolerances on gas concentrations have been verified and 
are negligible. Certifications of all calibration gas bottles used during testing are presented in each 
report. 

9 
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APPENDIX A: CALCULATIONS 
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DEFINITION OF UNIT ABBREVIATIONS 

ACFH ........ ACTUAL CUBIC FEET PER MINUTE 

DEG F ....... DEGREES FAHREWIT 
DCF ......... DRY CUBIC FEET 
DSCF ........ DRY STANDARD CUBIC FEET 

DSCFII ... : ... DRY STANDARD CUBIC FEET PER MINUTE 

FPS ......... FEET PER SECMlD 

G ........... GRAMS 
GRlACF ...... GRAINS PER A C T W  CUBIC FOOT 

GRlDSCF ..... GRAINS PER DRY STANDARD CUBIC FOOT 
GRlSCF ...... GRAINS PER STANDARD CUBIC FOOT 

IN .......... INCHES 
IN f f i  ....... INCHES OF PlERCURV 

IN UC ....... INCHES OF WATER 
ILBIHR ....... PWDS PER H W R  

LBRB-HOLE .. POUND PER POUND-HOLE 
MlN ......... MINUTES 
nL .......... MILLILITERS 
SCF ......... STANDARD C U B I C  FEET 

5CFfl ........ STANDARD CUBIC FEET PER MINUTE 
SF .......... SQUARE FEET 
7, V I V  DRY ... PERCENT BY VOLUME, DRY BASIS 

, 

DEFINITION OF STANDARD CMlDlTlONS 

STANDARD TEUPERATURF. ..... b0 DEGREES FAHRENHEIT 

STANDARD PRESSURE ........ 29.92 INCXES OF HERWRY 



i 
M F I N I T I O N  OF VARIABLES 

An .... CROSS-SECTIONAL AREA OF NOZZLE. SF 
As .... 
BUP . . . 
Bws ... 
Cat ... 
CD .... 
cti .... 
CP .... 
Cst ... 
cur ... 
Dn .... 
I ..... 
Md .... 
us .... 
N I  .... 
ox .... 
Pb .... 
Pg .... 
Po .... 
Ps .... 
Pv .... 
Pa .... 
(1s .... 
Qsd ... 
Rcr . . . 
R r i  ... 
SI .... 
sw .... 

.~ 
CROSS-SECTIONAL AREA OF STACK, SF 
EFFLUENT MOISTURE CONTENT, PERCENT BY WLlME 
EFFLUENT MOISTURE CONTENT, PROPORTION BY VOLUK 
EFFLUENT PARTICULATE CONCENTRATION AT ACTUAL 
CONDITIONS, GRIACF; t= f ,b , t ;  Caf: FRONT CATCH O K Y ;  
Cab: BACK CATCH ONLY; Cat: TOTAL CATCH 
EFFLUENT CARBON DIOXIDE CONCENTRATION, X U I V  DRY 
EFFLUFNT CARBON MONOXIDE CONCENTRATION. Z VIV  DRY 
PITOT TURE COEFFICIENT, DIt!€NSIONLESS 
EFFLUENT PARTICULATE CONCFNTRATION AT DRY STANDARD 
CONDITIONS, GRIDSCF; r = f ,  b, t i  Csf: FRMIT CATCH ONLY; 
Csb: BACK CATCH ONLY; Cst: TOTAL CATCH 
EFFLUENT PARTICKATE CONCENTRATION AT STANDARD 
CONDITIONS, GRISCF; *=f,b,t; Cut: FRONT CATCH ONLY; 
Cub: BACK CATCH ONLY; Cut: TOTAL CATCH 
NOZZLE DIAMETER, I N  
ISOKINETIC VARIATION, X 
EFFLUENT MOLECULAR WEIGHT, LEILB-MOCE, DRY BASIS 
EFFLUENT MOLECIRAR WEIGHT, LBILB-)IOLET WET BASIS 
EFFLUMT NITRKEN CONCENTRATION, X VIV  DRY 
EFFLUENT OXYGEN CONCENTRATION. X VIV  DRY 
MROETRIC PRESSURE, I N  It5 
STACK STATIC PRESSURE, IN UC 
AVERAGE PRESSURE DROP ACROSS THE UETERING 
ORIFICE, I N  WC 
STACK ABSOLUTE PRESSURE, I N  HG 
AVERAGE SQUARE-ROOT VELOCITY PRESSURE, I N  UC 
EFFLUENT FLOW RATE AT ACTUAL CONDITIONS, ACFH 
EFFLENl FLOU RATE AT STANDARD CONDITIONS, SCFU 
EFFLUENT FLOU RATE AT STANDARD CONDITIONS, 
DRY BASIS, DSCFH 
SOURCE PARTICULATE EMISSION RATE, CLASSICAL 
UETHOD, LBIHR; t=t.b,t ;  Rcf :  FRONT CATCH ONLY; 
Rcb: PACK CATCH ONLY; Rc t :  TOTAL CATCH 
SOURCE PARTINLATE EMISSION RATE, RATIO OF 
AREAS METHOD, LEIHR; *=f I b, t ; Rrf : FRONT CATCH ONLY; 
Rrb: BACK CATCH ONLY; Rrt: TOTAL CATCH 
STACK DIAMETER OR LENGTH, I N  
STACK UIDTH. I N  

T i  .... TOTAL SAMPLING T I E .  H IN  
Tm .... 
15 .... 
V I  .... 

~. ~ ~ .. 
AVERnGE QRY 6RS UETER lEUPERATURE, DEG F 
AVERAGE EFFLUENT TENPERATURE, DEG F 
VOLUHE OF LIQUID COLLECTED, ML 

Vm .... VOLUE OF GAS SAUPLED AT UETER CONDITIONS, DCF 
Vms ... VOLUUE OF GAS SAMPLED AT STANDARD CONDITIONS, DSCF 
Vs .... AVERAGE EFFLUENT VELOCITY, FPS 
Vu .... VOLUUE OF WATER VAPOR COLLECTED AT STANDARD 

CONDITIONS, SCF 
Ub .... UASS OF PARTICULATE HATTER COLLECTED I N  THE 

BACK ( K T 1  CATCH, G 
U f  .... MASS OF PARTICULATE MATTER COLLECTED I N  THE 

FRONT (DRY) CATCH, G 
U t  . . . . TOTAL MASS OF PARTICULATE HATTER COLLECTED, G 
Y . . . . . DRY GAS NETER COEFFICIENT, DIUENSIONI.ESS 

12 



EOIJATIONS USED TO CALCULATE PARTICULATE EMISSIONS 
____________________________I_______I__--- 

An = 0.005454154 t Dn 1) Dn 

As = 0.8R5454154 t 51 + SI (FOR A W D  STACKS) 

A5 = SI t SU I 144.0 (FOR RECTANGULAR STAMS) 

Ps = Pb + Pg113.6 

NI i 100.6 - CD - OX - C t l  

U t  = U f  + Ub 

Vrns = (52809.92) t Vn t Y t (Pb + P0113.6) I (Tn t 465.01 

Vu = 0.04707 + V I  

Bw5 = Vu I (Vu t Urns) 

Bwp = 100.0 t Bws 

tld D 0.440 t CD + 0.320 + OX + 0.280 t (Nf + Ul) 

iis E tld t (1.0 - Ews) t 18.0 PWS 

Vs = 85.49 t Cp t Pv SORT( (Ts+460.0)/(tl~+Ps) ) 

Qa = 60.0 t Vs + hs 

Os = Oa I (528I29.92) + Ps I ( T s  + 460.0) 

Qsd = Os t (1.0 - Ews) 

I = 0.09450 + (Ts+460.0) t Vns I (Ps t Vs t An t T i  t (1.0-Bp15) 1 

Csf = 15.42 t Uf I Vws 
Csb = 15.42 t Ub I Vws 
Cst = 15.42 Ut I Vws 

Cwf  Csf I (1.0 - BUS) 
Cub = Csb I (1.0 - BUS) 
C w t  = cst I (1.0 - BPI$) 
h f  = Orf t l29.92152R.0) t (Ts+460.0) I Ps ~~~ ~~~ 

C;b = c.b + (29.921528.0) i (Tst460.0) I Ps 
Cat = C w t  + (29.9W528.0) t (T5+460.0) I Ps 

Rcf = 0.008578 Csf t Qsd 
Acb = 0.088578 t Csb t Qsd 
Rct = 8.008578 + Cst + Qsd 

Rrf = 0.008578 Csf I (VmsITil f (AsIAn) 
Rrb = 0.808578 + Csb + (VmsITi) t ( A s l A n l  
Rrt = 0.008578 Cst + ( V m s I T i )  t (AsIAn) 
_______________________________________I---------- 

- 
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TRAVERSE POINT DATA S W R Y  AND VELOCITY PROFILE 

PROJECT WHBER: 9448 
TEST NIR(BER: 1 WRCE: SCRUBBER OUTLET 
RUN NUHBER: A 11%: 9 / 2 8 / 9 3  1218-1328 

CMPANY: ELK R I V E R  8INHINOUS 

SAHPLING 
LOCATION 

PORT POINT ____ --__- 

TRAVERSE POINT DATA VELOCITY PROFILE ----__-------__-- 
VELOCITY ORIFleE TEIIPERATURE, DEG.F SQRT GAS 
PRESSURE PRESSURE STACK METER METER VELOCITY VELOCITY 

I N  UC I N  UC 6AS INLET OUTLET PRESSURE FTlSEC 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
B 
B 
B 
8 
B 
B 
B 
B 
8 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I1 
I2 

1.188 
1.100 
1.050 
0.998 
1.850 
0.- 
0.920 
0.w 
0.888 
0.920 
0.898 
0.m 

0.970 
0.9M 
0.960 
0.950 
1.m 
1.158 
1.350 
1.2m 
1.250 
1.180 
0.970 
0.950 

0.870 
0.870 
0.830 
0.790 

0.690 
0.728 
0.720 
0. 690 
0.738 
0.700 
0.690 

a . 8 3 ~  

126 
125 
128 
127 
128 
127 
128 
127 
129 
128 
129 
126 

48 
51 
55 
58 
b8 
60 
61 
63 
63 
64 
65 
66 

48 
4a 
48 
18 
48 
48 
49 
49 
49 
50 
5 0  
50 

1.049 
1.049 
1.025 
0.995 
1.025 
0.738 
0.959 
0.959 
0.938 
0.959 
0.943 
0.938 

64.50 
64.45 
63.13 
61.25 
b3.13 
51.74 
59.09 
59.04 
57.84 
59.09 
58.17 
57.69 

0.760 127 60 51  0.905 60.62 
0.750 129 62 5 1  0.988 60.41 
8.750 130 63 5 1  0.980 60.46 
0.758 129 b4 51 0.975 60.10 

0.%0 130 67 52 1.072 &.I8 
1.668 128 68 53 1.162 71.58 
0.940 I30 A8 52 1.095 67.60 

0.07a 131 65 5 1  1.049 64.78 

~~ -. . ._ ... .. . .. 
a . m  128 67 5 2  1.118 68.88 
0.870 129 67 5 2  1.849 64.67 
0.760 130 66 52 0.985 68.78 
0.750 129 66 53 0.975 hO.10 ----_ --_----- -------- 

1.828 0.883 128 6 2  50 1.888 62.14 AVERAGE ~ ... ~~ 
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PARTICULATE EMISSION TEST CALCULATIONS 

PROJECT NUMBER: 9448 
TEST NLMEER: SOUHCE: SCRUBBER OUTLET 
RLW W E E R :  4 TIME: 9/28/93 1218-1328 

COMPANY: RK RIVER BITUMINOUS 

TEST DATA 

GAS E T E R  COEFFICIENT 

PITOT TUBE COEFFIClENT 

NOZZLE DIENSIONSI 
DIAETER, I N  
AREA, SF 

STACK DIMENSIONS; 
OIAETERILENGTHr I N  
UIDTHI I N  
AREA, SF 

1.0052 Y 

0.E41 CP 

0.184 Dn 
0.000185 An 

30.00 SI 
0.00 sw 

4.909 A s  

WLUK OF L I W D  
COLLECTED, PL 112.2 V I  

GAS COt(POSITION, Z VIV DRY; 
CARBON DIOXIDE 2.70 CD 
OXYGEN 17.50 OX 

NITROGEN (BY DIFFERENCE1 79.80 N I  
CARBON RONOXIDE 0.00 cn 

AVE. TRAVERSE POINT DATA; 
STACK TEHP.I LEG F 128 1s 
MTER TEMP., DE6 F 56 Tm 
ORIFICE PRESSUREI I N  UC 0.803 PO 

BAROMETRIC PRESSUREl I N  HG 29.10 Pb SORT VELOCITY P . t  I N  UC 1.008 Pv 

STACK PRESSURES: OF PARTICULATE MATTER 
STATIC, I N  UC 0.48 Pg COLLECTED, G; 
ABSOLUTE, I N  HG 29.14 Ps FRONT CATCH ( 94.8%1 8.2882 Uf 

SAMPLING TIME, MIN 60.00 T i  TOTAL CATCH 0.3039 U t  
CATCH ( 5 . Z )  0.0157 ';L 

v w u n E  OF GAS SAMPLED 
AT METER, DCF 30.383 Vm 

CALCKATED RESULTS 

VOCUME OF GAS SAMPLm 
AT METER, DSCF 30.438 h s  DRY BASIS, LEILB-MOLE 29.13 Md 

WET BASIS, LWLB-MILE 27.49 Ms 
EQUIVALENT VOLUME OF UATER 
VAPOR COLLECTED, SCF 5.279 Vu AVERAGE GAS VELOCITY, FPS 62.14 Vs 

GAS MMECVLAR UEIGHT; 

GAS NOlSTURE CONTENT; GAS VOLUMETRIC FLOU RATE; 
W L M E  FRACTION 0.1478 Elm ACTUAL, ACFM 18301 Qa 
PERCENT BY VOLME 14.78 h p  . STANDARD, SCFM 15996 Qs 

DRY STANDARD, DSCFM 13631 Qsd 

ISOKINETIC VARIATION, X 98.99 I 

FRONT CATCH SACK CATCH TOTAL CATCH ___________ ___--____- PARTICULATE EMISSION PARAUETER ___________________----------- 
PARTICULATE CONCENTRATION 

ACNAC, G R l A f f  0.1088 Caf 0.0059 Cab 0.1147 Cat 
STANDARD, GRlSCF 0.1244 Cut 0.0868 Cub 0.1312 C w t  
DRY STANDARD, GRlDSCF 0.1460 Csf 0.0088 Csb 0.1540 Cst 

PARTICULATE EnlSSlON RATE, LEIHA 
17.07 Rcf 0.93 Rcb 18.00 R c t  CLASSICAL METHOD 

RATIO OF AREAS METHOD 16.89 R r f  0.92 Rrb 17.81 Rrt 

STANDARD CONDITIONS: 68 DEG F, 29.92 I N  HG t NON-APPLICAELE DATA 
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TRAVERSE WlNT DATA S U I W R Y  AND VELOClTY PRoFlLE 

PROJECT NUMBER: 9448 COMPANY: ELK RlMR BlTVnlNOVS 
TEST NUMBER: SOURCE: SCRUBBER OUTLET 
RUN WEER: TIME: 9/28/73 1410-1518 

TRAVERSE POINT DATA VELOCl TY PROFILE 

SMPLING 
LOCATION 

PORT POlN l  

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 1  
12 

VELOCITY ORIFICE TmPERATURE, DE6.F SQRT GAS 
PRESSURE PRESSURE STACK METER METER VELOCITY MLOClTY 

I N  UC I N  UC 6AS INLET OUTLET PRESSURE FTlSEC 

1.000 
1.000 
1.050 
1.1R0 
1.000 
1.188 
1.100 
0.950 
0.980 
1.188 
1.200 
1.050 

0.940 
0.970 
1.150 
1.200 
1.250 
1.280 
1.m 
1.150 
1.100 
0.950 
0.968 
0.973 

0.950 
0.770 
0. 828 
O.w 
0.780 
0.w 
0.8M 
8.750 
0.770 
0.860 
0.940 
0.828 

0.740 
0.760 
0.910 
0.940 
0.988 
0.940 
0.940 
0.988 
0.788 
0.750 
8.750 
0.728 

129 
130 
128 
132 
131 
138 
131 
127 
129 
127 
129 
132 

126 
129 
133 
132 
131 
132 
138 
1 32 
131 
130 
132 
130 

52 
52 
52 
55 
55 
58 
68 
62 
62 
63 
64 
64 

60 
62 
62 
62 
61 
68 
60 
58 
56 
56 
55 
55 

50 
50 
50 
51 
51 
51 
50 
51 
51 
51 
51 
51 

52 
52 
52 
52 
52 
51 
51 
51 
51 
51 
51 
51 

1.000 
1.000 
1.025 
1.049 
1.080 
I. 049 
1.049 
0.975 
0.998 
1.049 

'1.095 
1.025 

0.970 
0.985 
1.072 
1.095 
1.118 

1.095 
I .  072 
I .  049 
0.975 
0.980 
0;959 

1 . ~ 9 5  

61.64 
61.69 
a. 10 
64.81 
61.74 
64.70 
64.75 
59.97 
61.02 
64.53 
67.52 
63.32 

59.61 
60.70 
66.32 
67.69 
69.03 
67.69 
67.58 
66.27 
64.75 
60.13 
60.54 
59.17 

AVERAGE 1.668 0.848 138 59 51 1.032 63.68 
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, 
PARTICKATE EMISSION TEST CALCULATIONS 

PROJECT NUMBER: 9448 
TEST NUMBER: SWRCE: SCWBBER OUTLET 
RVN NUMBER: 2 T I E :  9/28/93 1410-1518 

Co(IPANV: RK RIVER BITWINO@ 

______~________I_________-__I____________ 

TEST DATA 

GAS MTER COEFFICIENT 1.8852 Y VOLUME OF L I W I D  

PITOT TUBE COEFFICIENT 0.841 CP 

NOZZLE DIMENSIONS; CARBON DIOXIDE 3.00 CD 
DIAKTER, I N  0.184 Dn OXYGEN 17.00 OX 

N1TRG.N (BY DIFFERMCEI 80.00 N I  

COCLECTED, tt 128.4 V I  

6As COMPOSITION, X VIV  DRY; 

AREA, SF 0.888185 An CARBON W X I D E  0.00 cn 

STACK DIMENSIONS; 
DIAMTERILENGTHTH, I N  30.00 SI AVE. TRAVERSE POINT DATA; 
UIDTH, I N  0.00 Sm S T A M  TEMP., DEG F 130 1s 
AREA, SF 4.909 AS METER TEMP., DE6 F 55 T n  

ORIFICE PRESSUREI I N  UC 0.840 Po 
SQRT MCOCITY P., I N  UC 1.032 PV BAROMETRIC PRESSURE, I N  HG 29.13 Pb 

STACK PRESSURES; MSS OF PARTICULATE MATTER 
STATIC, 1N UC 0.49 Pg COLLECTED, G; 
ABSOLUTE, I N  HG 29.17 Ps FRONT CATCH ( 98.07.1 0.3446 Uf 

BACK CATCH ( 2.821 0.0071 Ub 
S M K I N G  T I E E ,  MIN 60.00 T i  TOTAL CATCH 0.3517 U t  

VOLUME OF GAS SAUPLED 
AT METER. DCF 31.753 Vn 

CACCULATED RESULTS 

VOLUME OF Gas SAMPLED 
AT METERS DSCF 31.939 "Os DRY BASIS, LBILB-MOLE 29.16 l ld 

YET BASIS, LBILB-MCLE 27.48 Ms 
EWIVAl€NT VOLUm OF WATER 
VAWR CKLECTED, SCF 5.667 Vu AMRAQ GAS VELOCITY, FPS 63.68 V I  

tAS MOLECULAR UEIGHT; 

r4S UOlSNRF CONTENT: GI\S VOLWTRIC FLGU RATE; - - . . . . - . 
VOLUME FRACTION- ' 0.1507 Bur ACTVAL, ACFn 18754 r)a 
PERCENT BY VOLUME 15.07 BWP STANDARD, SCFM I6357 Qs 

DRY STANDARD, DSCFM 13892 Psd 

ISOKINETIC VARIATION, 1 101.92 I 

FRONT CATCH BACK CATCH TOTAL. CATCH ___________ ----------- PARTICULATE EMISSION PARANETER 

PARTICULATE CONCENTRATION 
0.1232 Caf 0.0025 Cab 0.1258 Cat ACTUAL, GRIACF 

STANDARD, GRlSCF 0.1413 Cmf 0.0029 Cub 0.1442 Cwt  
DRY STANDARD, GRIDSCF 0.1664 Csf 0.0034 Csb 0.1698 Cst 

PARTICULATE EMISSION RATE, LBIHR 
CLASSICAL CTHOD 19.83 Rcf 0.41 Rcb 20.23 A c t  
RATIO OF AREAS METHOD 28.19 Art 0.42 R r b  20.61 R r t  

STANDARD CONDITIONS: 68 DEG F, 29.92 I N  HG NON-APPLICABLE DATA 
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TRAVERSE POINT DATA S W R Y  AND VELOCITY PROFILE 
I 

PROJECT NUMBER: 9408 
TEST NUMBER: SOURCE: SCRUBBER OUll.ET 
RUN NUUBER: TIM: 9/28/93 1556-1657 

CMPANY: ELK RIVER BlTVMlNOVS 

TRAVEASE POINT DATA M L O C I T Y  PROFILE 
I----_-- 

WPLING 
LOCATION 

PORT POINT 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

1 
2 
3 
4 
5 
6 
7 
8 
I8 9 

I1 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 

VELOCITY ORIFICE TEMPERATUEI DEG.F SQRT GAS 
PRESSURE PRESSURE STACK M E T E R  METER VELOCITY VELOCITY 

I N  UC I N  UC GAS INLET OUTLET PRESSURE FTlSEC 

0.920 
8.978 
1.800 
1.858 
1.188 
1.158 
1.188 
1.258 
1.208 
1.100 
I. 880 
8.958 

1.180 
1.158 
1.200 
1.258 
1.200 
1.158 
I .  100 
1.858 
1.250 
1.288 
1.188 
1.158 

0.728 
8.768 
8.788 
8.820 
0.860 
0.988 
8.868 
8.978 
0.940 
8.868 
8.780 
8.748 

0.8b8 
8.988 
8.940 
8.978 
8.948 
8.988 
8.868 
0.828 
8.978 
8.948 
8.868 
0.900 

128 
1 26 
129 
1 32 
130 
132 
131 
130 
129 
133 
130 
132 

138 
126 
129 
128 
129 
131 
138 
131 
138 
138 
132 
128 

53 
56 
58 
61 
63 
65 
68 
69 
70 
71 
72 
72 

65 
65 
64 
64 
64 
64 
b4 
63 
62 
63 
b3 
62 

51 
52 
52 
52 
52 
52 
51 
51 
51 
52 
52 
53 

53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 

0.959 
8.985 
1.800 
1.825 
1.849 
1.872 
1.849 
1.118 
1.895 
1.849 
1.880 
0.975 

1.849 
1.872 
1.895 
1.118 
1.095 
1.872 
1.849 
1.825 
1.118 
1.095 
1.849 
1.072 

58.70 
60.58 
61.67 
63. 35 
64.73 
66.38 
64.79 
69.80 
67.55 
64.98 
61.72 
68.26 

b4.73 
65.96 
67.55 
68.89 
67.55 
66.24 
b4.73 
63.38 
69.88 
67.61 
64.04 
66.07 __ __-I-- -- 
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PARTlClXATE EMISSION TEST CALWATIONS 

i 

PROJECT NUiiBER: 9448 
TEST WJHUER: SOURCE: SCRVBEER OUTLET 
R M  "IBER: k TIME: 9/28/93 1556-1657 

COWANY: ELK R l K R  BIWMINWS 

GAS METER COEFFICIENT 1.0052 Y 

PITOT TUBE COEFFICIENT 0.841 CP 

NOZZLE DIIIENSIONS; 
DIAHETER, I N  0.184 Dn 
AREA, SF 0.000185 An 

DIAHETERILENGTH, I N  30.00 SI 

AREA, SF 4.909 As 

BARMETRIC PRESSURE, I N  HG 29.15 Pb 

STACK PRESSURES; 

STACK DIMENSIONSI 

UIDTH, I N  0.00 sw 

STATIC, I N  UC 0.47 Pg 
ABSOLUTE, I N  HG 29.18 Ps 

W R I N G  T I M ,  H IN  60.00 T i  

V O L M  OF LIQUID 

GAS COMPOSITION. 7. VIV DRY; 

COLLECTED, IR 122.2 v1 

CARBON DIOXIDE 3.00 CD 
OXYGM 17.00 OX 
CARBON MONOXIDE 0.00 u1 
NITROGW (BY DIFFERENCE) 88.00 N1 

STACK TEMP., DEG F 130 1s 
METER imp., DEG F 58 Tm 
ORIFICE PRESSUI& I N  UC 0.869 PO 
SQRT VELOCITY P., I N  UC 1.854 PV 

A X .  TRAVERSE POINT DATA; 

MASS OF PARTICULATE MTTER 
COLLECTED, 6; 

FRONT CATCH ( 98.7x) 0.3887 Uf 
BACK CATCH ( 1.32) 0.0051 Ub 
TOTAL CATCH 0.3938 U t  

VOLUK OF GAS SAMPLED 
AT METER, DCF 31.428 Vm 

VOLUE OF GAS smpm 
AT HETER, DSCF 31.424 Vms 

CAL.CULAT€D RESULTS 

GAS WECULAR UElGHTi 
DRY BASISi LBILB-HOLE 29.16 Md 
UET BASIS, LRILE-MOLE 27.43 Ms 

EQUIVALENT VOLUE OF UATER 
VAPOR COLLECTED, SCF 5.752 Vu 

GAS MOISTURE CONTENT; 
WLUME FRACTION 0.1547 Ews 
PERCENT BY VOLUE 15.47 BUP 

PARTICULATE EMISSION PARAMETER ____________________---------- 

AVERAGE GAS VELOCITY, FPS b5.00 VS 

GAS WKU)(ETRIC FLOU RATE; 
ACTUAL, Awn I9144 I la  
STANDARD, SCFM 16725 Q5 
DRY STANDARD, DSCFH 14138 Qsd 

ISOKlNETlC VARIATION, % 98.54 I 

FRONT CATCH BACK CATCH TOTAL CATCH ___________ _---_____- ___-------- 

0.1409 Car 0.0018 Cab 0.1427 Cat 
0.1612 Cat 0.0021 Cub 0.1633 Cut 
0.1907 Csf  0.0025 Csb 0.1932 Cst  

PARTICULATE EMISSION RATE* W H R  
CLASSICAL EETWD 
RATIO OF AREAS METHOD 

23.13 Rcf 0.30 Rcb 23.43 Rct 
22.78 Rrf 0.30 Rrb  23.88 R r t  

STANDARD CONDITIONS: 68 DEG FI 29.92 I N  HG * NON-APPLICABCE DATA 
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TABLE WMRY OF PARTICULATE EMISSION TEST RESULTS 

PROJECT NLRIBER: v i48 C ~ P A N Y :  ELK RIVER BITUMINWS 
TEST NUMBER: 1 SOURCE: SCRUBBER OUTLET 

TEST PAMETER R L " 2  AVNS RUN# __ __ 

TEST DATE 9/28/93 

TIME OF TEST, HR; 
START 
FINISH 

1218 
1328 

EFFLUENT TWPERATUREt DEGREES F 12E 

BAROMETRIC PRESSURE, I N  HG 29.10 

EFFLUENT MOISTURE CONTENT, Z V I V  14.8 

EFFLUENT COMKSITION, % V I V  DRY; 
CARBON DIOXIDE 2.7 
OXYGEN 17.5 
CARBON MONOXIDE 0.0 

ISOKINETIC  VARIATION^ X 
EFFLUENT PARTICULATE CONCENTRATION; 

99.0 

EFFLUENT FRONT HALF PARTICUTE CONCENTRATION; 
ACTUAL COIIDITIONS, GRIAG 0.1088 
STANDARD CONDITIONS, GRlSCF 0.1244 
DRY STANDARD CONDITIOIISV GRlDSCF 0.1460 

EFFLUENT TOTAL PARTICULATE CONCENTRATION; 
ACTUAL CONDITIONS~ GRlACF 0.1147 
STANDARD CONDITIONS, GRlSCF 0.1312 
DRY STANDARD CONDITIONS, GRlDSCF 0.1540 

SOURCE PARTICUCATE EMISSION RATE; 
CLASSICAL METHOD, LBIHR 18.00 
RATIO OF AREAS METHOD, LBlHR 17.81 

9/28/93 

1410 
1518 

130 

29.13 

15.1 

3.0 
17.0 
0.0 

18754 
16357 
13892 

101.9 

0.1232 
0.1413 
0.1664 

0.0025 
0.0029 
0.0034 

0.1258 
0.1442 
0.1698 

20.23 
20.61 

9/28/93 

1556 
1657 

1sB . 

29.15 

15.5 

3.0 
17.0 
0.0 

19144 
16725 
14138 

98.5 

0.1409 
8.1612 
0.1907 

0.0018 
0.0021 
0.0025 

0.1427 
0.1633 
0.1932 

23.43 
23.08 

PARTICLUTE CONCENTRATION AND EMISSION RATES BASED ON ANALYSIS OF 
THE SAnPLl f f i  TRAIN F W T  AND BACK CATCHES. 

STANDARD CONDITIONS: bB DEGREES FAHRENHEIT, 29.92 INCHES OF MERCURY. 
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I 
WLUtETRIC FLW FATE CALMATION 

I PROJECT NUHBER: 9448 COWANY: ELK RIVER BITUHINWS 
TEST DATE: 9-28-95 SOURCE: SCRUBBER OUTLET 

DUCT DIHENSlONSi 
DIMETER, INCHES ......................... 30.00 Dli 
‘CROSS-SECTIONAL AREA, SQ FT .............. 4.909 AR 

EFFLUENT EHPERATURE. DE6 F ................ 130 TS 

HOISTURE CONTENT DETERnINATION: 
EFFLUENT E T  EULB TERPERATUREI DEG F ..... 130 TU 
E F F L W  DEU WINT TENPERANAEt DEG F .... 130 TD 
EFFLUENT RELATIVE H M I D I P I ,  X ............ 100.0 RH 
EFFLUENT IWISTURE CONTENT, Y. VIV ......... 15.5 MC 

BAROlZETRIC PRESSURE, I N  ffi ............... 29.08 PB 
STATIC PRESSURE, I N  UC ................... 0.50 PS 
ARSMUTE PRESSUREl I N  UC .................. 29.12 PA 

DUCT PKSSURESi 

EFFLUENT COHPOSITIMI; 
CARRON DIOXIDE CONTENT, E VIV  DRY ........ 3.0 CD 
OXYGEN CONTWT, Y. V I V  DRY ................ 17.0 OX 

DRY W I S ,  I.B/LB-HOLE .................... 29.16 NO 
UET BASIS, LBILB-HOLE .................... 27.43 HS 

EFFLUENT MOCECULAR WEIGHT; 

PITOT TUBE COEFFICIENT ..................... 0.841 CP 

EFFLUENT VELOCITY PRESSURES, I N  WC; 
POINT PORT A PDRT B 

1 1.400 1.400 
7 1.300 1.300 - . . ~ ~ .  
3 1.100 1.300 
I 1.050 1.280 
5 1.200 1.100 
6 1.300 1.150 
7 1.500 1.100 
a 1.300 1.050 
9 1.250 1.000 ~~~ 

10 1.100 1.050 
11 1.100 1.200 
12 1.200 1.250 

AVE. SQUARE-ROOT v R n c i T v  PRESSURE, IN uc . . 10 PV 

EFFLUENT AVERAGE VELOCITY, FTISEC .......... 67.715 VS 

ACTML, ACFH ............................. 19943 FA 
STANDARD, stFn ........................... 17371 N 
DRY STANDARD, DSCFN ...................... 14672 FD 

EFFLUENT VOLUHETRIC FLOU RATE; 

EQUATIONS USED TO CALCULATE THE VOLUHETRIC FLOW RATE 

AR = 0.004545 DM + OH 

PA = PB + PSI13.6 

Hn I 0.44tCD t 0.32tOX + 0.28t(lBB-CWX) 

HS = HDx~li’lC/lR0) + 0.lRtHC 

VS 2 85.48 I CP + W %RT( (460+TS)/(HStPA) ) 

FA 60 VS AR 

FW = 17.65 t FA t PA I (TSt460) 

FD = FW t (l-HCI1001 

STANDARD CONDIT?&S: 68 DE6 F, 29.92 IN HG ________________________________________---------------- 
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1 
1 T A R E  ANALYSIS OF VISIELE EfiISSION TEST DATA 

PROJECT NUHER: 9408 COIIPANY: ELK RIVER BITUMINWS 
DATE TESTED: 9-28-93 SOURCE: SCRUBBER OUTLET 
TIRE OF TEST: I l l 0  OBSERVER: MR. ALAN TROUBRIDGE 

Test-Run # 1-1 
RE-CERTIFICATION DATE: 10-1-93 

0 0 0 0 0  11 0 0 0 0  n 0 0 B 0  
1 0 0 0 0  12 0 0 0 0  23 0 0 0 0  
2 0 0 0 0  13 0 0 0 0  24 0 0 0 0  
3 0 0 0 0  14 0 0 0 0  25 0 0 0 0  
4 0 0 8 8  15 0 0 0 0  26 0 0 0 0  
5 
6 
7 
8 
9 

10 0 

~~ 

16 
17 
18 
19 
20 
21 

0 
~~ 

27 

29 
30 
31 

2a 
5 
5 
0 
5 
0 

10 
0 
0 
0 

SUnflARY OF TEST DATA 

KWE PERCENT 
OPACITY OF TI f iE 

X AT OPACITY 

25 0.00 
30 0.00 
35 0.00 
40 0.00 
45 0.00 
50 0.00 
55 0.00 
b0 0.00 
65 0.00 
70 0.00 
15 0.00 

85 0.00 
90 0.00 
95 0.00 

180 0.00 

a0 0.80 

PERCENT 
OF TIfiE 
OPACITY OPACITY TIME OPACITY I N  RANGE 

NlNlHR EXCEEMD RANGE,X X OF TIf iE --____ _------- -----_ ---- 
11.11 0 - a 108.00 60.00 
0.79 25 - 40 0.00 0.00 
0.00 45 - 68 0.00 0.00 
0.00 > 60 0.00 O.m 
0.00 
0.00 
0.00 
R.OO .... 
0.00 fiAXItUm OBSERVED OPACITY, X: 10 
0.00 NINI l lUn OBSERVED OPACITY, X: 0 
0.00 ARITHnETIC MEAN OPACITY, 7.: 0.6 
0.00 
0.00 
0.00 
R.RR 
0.00 SIX-fiINUTE AVERAGE OPACITY, Z 
0.00 HAXIfllM: 1.5 (.75:30-31:151 
0.00 2nd LARGEST: 1.3 (17:30-23:151 
0.80 3rd LARGEST: 0.4 (08:30-14:15) 
0.00 4th LARGEST: 0.0 (02:30-08:151 
0.88 
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T A K E  ANALYSIS OF VISIBLE EMISSION TEST DATA 

PROJECT W E E R :  9448 CMIPANY: ELK RIVER BITUMINOUS 
DATE TESTED: 9-28-93 SOURCE: SCRUEEER OUTLET 
TIME OF TEST: 1nB OBSERVER: MR. ALAN TROUBRIDGE 

RE-CERTIFICATION DATE: 10-1-93 
Test-Run 1-2 

PLWlE OPACITY OBSERVATIONS 

HlN- I* SECONDS i t  tllN- i t  SECONDS t* MIN-  it’ SECONDS t+ 
UTE 08 15 30 45 UTE 00 I 5  30 45 UTE 00 15 38 $5 

0 0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
5 
0 
8 
0 
0 
0 

0 
5 
0 
0 
5 
0 
0 
0 
0 
E 
0 
0 
5 
0 
5 
0 
0 
0 
0 
0 

E 0  
0 5  
0 0  

28 
21 
22 
23 
24 
;r, 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

15 
0 
0 

0 
0 
5 
5 
5 

10 

5 
0 
0 
0 
0 
5 

10 

0 
0 
0 
5 

15 
5 
5 
0 

15 
5 

15 
5 
5 

0 
0 
0 
5 

15 
0 
5 

15 
10 
5 
5 

I0 
10 
0 

10 
5 
0 
0 
0 
0 

40 
41 
42 
43 
44 

0 
5 
5 
0 

15 

5 
15 
5 
0 

0 
5 
5 

20 
0 

5 
10 
0 
5 
0 

5 5  
5 I0 
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  

10 
5 

10 
0 

10 
5 
0 
0 
5 

10 
5 
0 
0 
5 
0 
E 
0 

5 
10 
5 
5 
0 
0 
0 
0 

5 45 
4b 
47 
40 
69 

5 
0 

10 
0 
5 
0 
0 
0 

10 
0 
5 
0 
5 
0 
0 

15 
10 
5 
0 
0 
0 
0 
0 

5 
0 
c) 

6 
7 
8 
P 

10 
11 
12 

.13 
14 
15 
16 
17 
18 
19 

10 
0 
0 
0 
5 

.. 
50 
51 
52 

0 0  
10 18 
5 5  

15 10 
5 5  
0 0  
0 0  
0 0  
0 5  

53 
54 
55 
56 
57 
58 
59 

0 
0 
0 

0 
0 
0 
0 10 

5 
5 
0 

5 
0 
5 

0 
10 
0 

. 

.................................................................... 
SUMMARY OF TEST DATA 

PERCENT 
PLLWE PERCENT OF TIME 

OPACITY OF T I S  OPACITY 
Z AT OPACITY EXCEEDED 

OPACITY 
RANkE-7. 

8 - 2 0  
25 - 40 
45 - 60 

> b0 

TIME OPACITY I N  RANGE 
X OF TIME HlNlHR 

0 
5 

I 0  
15 
20 
25 

b0.42 
25.83 
9.17 
4.17 
0.42 
0.00 

39.58 
13.75 
4.58 
0.42 
0.00 
0.00 

100.00 60.00 
0.0a 0. 00 
0.00 0.00 
0.00 0.00 

~~ 

30 0.00 0 . ~ 0  ~~ 

35 40 

09 

0.00 
0.00 
0.00 
0.00 
0.00 
0.m 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 MAXIHUH OESERVED OPACITY, X :  20 

MINIHUH OBSERVED OPACITY, 1: 0 
ARlTHnETlC MEAN OPACITY, X :  2.9  

~~~ 

0.00 
0.80 
0.00 
0.00 
0.00 

.- 
50 
55 
60 
65 
70 
75 
80 
85 
98 
95 

100 

0.00 
0.00 
0.00 

SIX-MINUTE AVERAGF. OPACITY, 7. 
M A X I W :  7.1  (23:00-28:45) ... 

0.00 
0.00 
0.00 
0.00 

2nd LARGEST: b.3  (41:15-47:08) 
3rd LARGEST: 4.4 (30:30-36:15) 
4th LARGEST: 3.5 (12:15-18:00) 
5th L A W S T :  2.3 (53:00-58:45) 
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I 

Name 

, ..;. 
i' 

. .  I 

. .  

I 

I 

, .  
j 
. 

. .  

. .  .. ~ . . .  

.. ., 

. .  
. .  . .  
I.. I 
.. . .  ,7' i. 

& : : ' I  

:A,, '. ,:.: 
... ; I 
. .L 

. . . . .  

j 

Orp,anization 

\ 

. I . . .  . . .  . . . . . . . .  
9=aazzz 

F i e l d  Data Sheet 

MMT Job Number 

Date 4 - 2 g - 9 3  
Company ' E//( 
Source 7t ' rL /  /& g7v .*: 
Dimensions. inches 3 0" v ml 
T e s t  Team Members flT - L- - %A 

... . . .  
j. .I 

:. . 
. .  .i. . . .  . . .  ., 

c .- . 
I %e Ambient Temperature, 

Barometric Pressure, in .  Hg 

S t a t i c  Pressure, i n .  WC . +*.c(a * -  

Wet Bulb Temp. ,  F : 
0 

0 

Dry Bulb Temp. ,  F /'5O 
1 7 0  

Moisture Content, % a 

, 

I I I I 
\ a  . . .  

COMMENTS . ,  
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I I 

.I 
C Y C L O N I C  F L O V  O E T E R M I N A T I O N  

MMT JOB NUMBER q(/yg D A T E  h& // /Dl 93 
COMPANY f//( &'&/V/.fl O U G  

SOURCE .&&e/ Od&+ 
STACK O I M E N S I O N , I N  ,%I' 's, T E S T  TEAM E&z- 
T I M E  /ais S T A T I C  PRESSURE 4. Y Z  

! i 

AVERAGE O F  ANGLE MUST B E  C 2 0  TO B<~PTABLE.> 

32 
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SUMMRV OF PARTICULATE EMISSION TEST LABORATORY DATA 

PROJECT NUMBER: 9448 
TEST NUMBER: 1 

COMPANY: ELK RIVER BlTUMlNMlS 
SOURCE: SCRUBBER OUTLET 

MASS OF PARTICULATE HATTER COLLECTED, G W  
_______________I__________________I_____------------------------ 

FRONT CATCH EAM CATCH TOTAL 
PARTIClhATE 

COLLECTED 
RUN FRONT C V C L M e  FILTER FRONT IMPINGER IMPlNGER EAM MASS 

NUnPER UASH CATCH CATCH TOTAL CATCH tt UASH TOTAL ________ ________ ________ ---________ 

I 0.1745 0.0000 0.1137 0.2882 '0.0029 0.0128 0.0157 0.3039 

2 0.2626 0.0000 0.0828 8.3446 0.0012 0.0859 0.0071 0.3517 

3 0.3014 0.0000 0.0873 0.3887 0.0015 0.0036 0.0051 0.3938 

t NOT APPLICABLE tf CHOROFORnlETHYL ETHER EXTRACTION 

1 3 4  
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GENERALOFFICES: 1919 SOUTH HIGHIANDAVE.. SUITE210-0. LOMBARD. lLLlNOlS60148.TEL708953-9J00FAX: 708953-9306 

Member 01 Ihn SGS Group tSociiid Gehaisle da Suwerlancel 
Il*CT tw 

PLEASE ADDRESS ALL CORRESPONDENCE T o  
16130 VAN DRUNEN RD.. P.O. BOX 127 

SOUTH HOLLAND. IL 50473 
October 27, 1993 TEL: (708) 331.2900 

FAX: (708) 333.3060 

bDlT ENVIRONMENTAL SERVS, INC. 
4610 N. Churchill Street 
St'. Paul, MN 55126 Sample identification by 
AWN: Alan TrowBridge MMP Environmental Servs, Inc. 

- 
I 

Kind of sample 
reported to us Waste Oil 

Sample taken at Elk River Bituminous 

Used Waste Oil - Composite 
Elk River Bituminous 
Date Sampled 9/28/93 

Sample taken by Elk River Bituminous 

Date sampled September 28, 1993 P.O. No. 8340 

Date received October 15, 1993 

Analysis Report NO. 71-63687 

As Received 
GRAVITY 

Specific at 6O/6O0F 0.8888 
Lb/gallon at 6OoP 7.401 
OAPI 27.7 

Page 1 of 2 

HEATING VALUE 
Btu/lb 
Btu/gal at 60OP 

ASH, % Wt. 
SULFUR, % Wt. 
WATER, % Wt. 
TOTAL HALOGENS, ppm 
ACIDITY, mgXOH/g 
LEAD. ug/g 

18,531 
137,148 

0.66 
0.48 
3.80 
330 

1.53 
142 

METHODS 
Gravitv: ASTM D 287 
Heating Value: ASTM D 240 
Ash: ASTM D 482 
Sulfur: ASTM D 1552 
Water: ASTM D 95 
Total Halogens: ASTM D 808 
Acidity: ASTM D 664 
Lead: ASTM D 3683 

OVER 40 BRANCH IA0ORATOAIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AFIEAS. TIDEWATER AND GREAT L4KES PORTS, AN0 RIVER LOADING FACILITIES 

TERMS AND CONgglONS ON REVERSE 
I 05 
' . . ~ i n ~ l  Watermarked For Your PiOleCtion 



C O M M E R C I A L  TESTING &. ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHlANOAVE.. SUITE2108. LOMBARD. ILLINOIS 60148 TEL: 708.953-9303 F A X  708.953-9306 

4 

Member 01 Ihe SGS Group (Socidd Gehdralo de SurvUllancal 

b 
i 
I 
1 

October 27, 1993 

PPIT ENVIRONMENTAL SERVS, INC. 
4610 N. Churchill Street 
St. Paul, MN 55126 
ATTN: Alan TrowBridge 

Kind of sample 
reported to us Waste Oil 

Sample taken at Elk River Bituminous 

Sample taken by Elk River Bituminous 

Da.te sampled September 28, 1993 

Date received October 15, 1993 

PLEASE ADDRESS ALLCORRESPONDENCETO 
16130 VAN DRUNEN RD.. P.O. BOX 127 

SOUTH HOLLANO. IL 60473 
TEL: (708jm1.Z900 
FAX: (708) 333-3060 

Sample identification by 
MMT Environmental Servs, Inc. 

Used Waste Oil - Composite 
Elk River Bituminous 
Date Sampled 9/28/93 

P.O. NO. a340 

Analysis Report No. 71-63687 

POLYCHORINATED BIPHENYLS (PCB'S) 

PARAMETER RESULTS MDL 

PCB. ug/g ND 1.0 

Page 2 of 2 

METHOD 

swaoao 

ND: Non detected 

Respecllully Submiilea. 

/ 

j5 OVER 40 BRANCH L/\BORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. TIDEWATER AND GREAT LAKES PORTS, AN0 RIVER LOADING FACILITIES 
L..jinal WLilcrmarked For Your Protmbn 

TERMS AND CONqOONS ON REVERSE 
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COfIPUTER PRINTOUT 

Vd Td Q C Ha ti  vu Tu 
_I_ I_ I -_ ~ - 
0.5 3.456 72 3.293 52.8 8.0 1.00M 1.6405 
1.0 6.474 72 6.353 62.3 11.0 0.9970 1.7155 

3.0 5.681 72 5.893 73.5 6.0 0.W32 1.8164 
2.0 8.887 72 8 . ~ 0  69.8 10.0 0.~941 1.7915 

AVERAGE CORRECTION FACTOR: C 3 0.9974 
AVERAGE ORIFICE CONSTANT: Ha 1.7418 - 

EQUATIONS: 
VU = Vwf - Vwi 

43 



COkLPUTER PRINTOUT 

C w VU Tu Vd Td Q __ ~ __ - ' H  

8.5 5.935 73 5.853 69.5 14.8 1.0861 1.6385 
1.8 8.687 73 8.862 71.3 15.8 1.- 1.7493 

3.0 12.521 73 12.277 81.3 13.0 1.8278 1.8652 
2.0 6.468 73 6.130 77.8 8.8 1.8149 1.8121 

AVERAGE CORRECTION FACTOR: C = 1.018 
AMRAGE ORIFICE CONSTAHT: Ha = 1.7657 ____----_----- 

EWAT I ONS: 
* = V w f - V u i  
Vd = Vdf - Vdi 



75'' KS. bh- 
-!z!L-/ 

CALIBRATION 

S-TYPE PITOT TUBE 
qrobc 3 0 

I O :  
Date: 

Ambient T e m p e r a t u r e ,  O F :  

B a r o m e t r i c  P r e s s u r e ,  i n .  Hg.: 3. /y 

S-Type P i t o t  Tube I D  No.: 

S t a n d a r d  P i t o t  Tube I D  N O . :  

S t a n d a r d  P i t o t  Tube C o e f f i c i e n t :  

PITOT TUBE EXAMINATION 

Alignment  Check 1 P i t o t  Tube Dimens ions  

E x t e r n a l  t u b i n g  
d i a m e t e r  ( D t ) : .  

Base to S i d e  A o p e  ing 
p l a n e  (EA): .Y 

Base t o  S i d e  B 
plane (PB):  

P i t o t  Assembly I n t e r c o m p o n e n t  S p a c i n g s  

S IDE B CALIBRATION 

1 COPPUTER PRINTOUT 

- SIDE A CALIBRATION SIDE E ChLIBRATIW ____------______________ 
Pstd Ps Cp CP-CP(A) Pstd Ps CP Cp-Cp(B1 

0.130 0.IBB 0 . W  0.005 0.125 0.175 0.841 - 0 . W  
0.370 0.528 0.839 -0.801 0 .33  0.445 0.844 0.002 
0.810 1.140 0.859 -0.862 0.798 1.100 0.843 0.882 

.e34 -0.002 1.450 2.040 0.839 -8.883 

_-- __ - 

C p ( A l  = 0.841 Cp(B1 = 0.842 

S;xL 6 r- z . o o z  

C a l i b r a t i o n  P e r f o r m e d  by: 

( P r i n t )  * 
45 ( S i g n a t u r e )  & 



I 

I 

- - CALIUWCION 

NOZZLE DINIETER 

Nozzle* - Nozzle Nominal Measured Diameter.  i n .  
Number Diameter', in. D 1  D2 0 3  Dihmeter, i n .  

c c -. - - - 

5 - ?  . 3 7 y  ,375- , 3 7 0  0 3 - 7 3  

* Nozzle  d i a m e t e r  = ( D 1  + 0 2  + D3)/3, 

C a l i b r a t i o n  Performed by: 



. ... 
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Page: S S y A - ~ r -  / 09  " u I 3 -  

Reference temperature .. Temperature indicated 
by mercury-in-glass by thermocouple and 
thermometer, OF temperature meter, O F  

Ta Ti 
I 

CALIBRATION 

TIIE~lOCOUPLE/TE~IERATURE -METER 

Deviation, 
O F  

Ti - Ta 

3% 3 ?  / 

40 7 

F O R "  S S O A - 4  

YO Y / 

Calibration Performed by: 

Date: 4. (5.93 



I '. EQUIPEENT CALIBRATION 

ReEerence  t e m p e r a t u r e  
by m e r c u r y - i n - g l o s s  
t h e r m o m e t e r ,  OF 

9s 

T c m p e r a c u r e  i n d i c a t e d  
by t h e r m o c o u p l e  and 
t e m p e r a t u r e  meter,  O F  ". 

L i  

/ 2 4  

D e v i a t i o n ,  

' r i  - T, 

2 



R e f e r e n c e  t e m p e r a c u r e  Temperac.ure i n d i c a t e d  
by me rc u r y - i n -  g 1 ass  
cherrnonictec, OF 

b y  t h e r m o c o u p l e  and 
temperacure m e c e r ,  O F  

T3 Ti 

Devia c i o n ,  
Of 

'Ti - T~ 

3 

C n l i b r a c i o n  L'erformcd h y :  

/ 

50 



f 

j 

I '  

by mercury-in-glass 
thermometer. O F  temperature  meter.  O F  
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\ .. 
Asphalt Plant Operating Conditions During Stack Testing RavplW93 .::- . .  . .  

.t .. ' 
I) L. 1 

Test Date(sl -7 
Type (circle m o l :  Drum Mix 

Other i i ist i :  
PtanGMfr & Model 

G / k  8 1 ' v . w  R . ' h  ' w,, ; 
POllUtioi Control Equipment: Baghouse Venturi - cyclone multiclons 

Lis; model: 
lcirdo onel If wet .c~bbirq:JcfO% scrubber water recycled 

Norms1 pros8urs drop across control equipment: i n c h e s  water 

Wee o o n t r ~ l  equipment qaratinp normally during temtin97 - flow through conttd equipment acfm at 2 
Date & Procedures of Is.t,msintsnancakloar"~ of control ewipmant 

Fuel: 
Itemize all fuels and materials added to the combustion process during the test period. List fuel Wpe used during 
testing (if di. .pacify greda~ . I f  other units of measure are used, spw iw  and calculate appropriate heat input. 

Fuel Input BTUlGAL Heat Input %Moisture (as received in s ~ r w a t d  
(Gdlhrl [as received) (BTUMR) Virgin I reeycle I combinad est No.- 

I I I I I I 
Run 1 

Run 2 

Run 3 ! 

Is the above fuel substantially the highest sulfur.containing fuel normally burned? -~ 
Production specific fuel usage: (circle one) measured or calculated: 

No. of Burners: Burner(sl rating: MFABTUMR=lOO% setting 

Operation: 

' 

cubic foot/ ton hot mix 
gallton hot mix 

time burner srphait Drum M i x  dust cobclot scrubber water Other (list) aggrage 
'1 :o 2 

15min. salting t o m  par r how 4op. par +. 14mD. prsesurs drop flow reto * l , ( i d ]  F nr-e.r nnm 
1 

: a .  . . 

'.I ..:;.. ! , , ;: I.. , . : .., . 

Rent Operator's Conilicaiion: I csnify that the inlormarion sJbmind'horein ia  occurale and correct and that no ' . .  
informatio roques od w s ithho ( r a n  the Division Manager. 

> ..-*$ 

By: ,yLT$$&L-fg Poeition: 0 e/G 

, Phone: &-I 

.Note: All information req red must be completed and submitted as part of t h e  performance test. Failure to submit 
t h e  required information will result in w incomplete performance tes t  report. 

. .  53 - 
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R s v N H I 9 3  
Asphalt Plant Operating Conditions During Stack Testing 

0 
Test Oatelsl - 9e2r 7 p -\ n 

Plant Mfr. & Model Type icitcls one): Drum Mix Conventional i &,L er 64 :j-%*.lyw Other ilistl: 

Pollution Control Equipment: aaghwne Venturi Scmbbar wet scrubber - cyclone multiclona 

(circle onel If wot scrubbing:- % .cNbbar water recycled 

Lis; model: Normal prso~ura drop ocrosi control squiprnant: i n c h e s  water 

Was ~ o n t r o l  owipmant oparating.normally during ts.ting7 - Air llow through contrd aquipmsnt: 

Oats & procsdursa of lest maintsnancstclsaning of control sqlliprnonf 

' aclm a t  F 
i 
1 

Fuel Input BTU/GAL 
(as rscoivedl 

est No.- 
I G d h r I  

Heat Input %Moisture (as received in a ~ r a p a t d l  

iBTUMR1 Virgin 1 recycle I combined 

Run 1 

..Run 2 

Run 3 

IS the above fuel substantially the highest sulfur,containing fuel.normally burned? 
Production specific fuel usage: (circle one) measured or calculated: cubic foot/ ton hot mix 

. .  

1'3 
f l U q  

gal/ton hot mix 
No. of Burners: Burner(s) rating: MFABTUMR = 100% setting 

Operation: 

"P- 
\/? 

Flont Operator's Csnilication: I certify that the information sJbmined herein is eccurato and corroct and that no 

Y Y  I .-34(<0 

Note: All information reJuired must bdcornpleted and submitted as part of t h e  performance test. Failure to submit 
the required information will result in an incomplete performance test report. 
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\ 
Asphalt Plant Operating Conditions Uuring StacK I estlng 

RovNYHISJ 

Test Datekl  qua  F e 4 7  

Fuel Input 
(Gd/hrl 

Plant Mfr. & Model Type (circle one): Drum Mix Conventional 
\ Other (list]: \ tgkIR.'U1?- 4 t Y k . * r r i  

Pollution Control Equipment: Bsghwxlsa Venturi Scwbbsr wet scrubber cyclone multiclone 

Us; mods[: Normd pressure drop ecroia control equ+msnC L n c h a s  Water 

Air flow through contrd equipment: we, contrd oplipment operating normally during tasting7 - 
Date h procadurss of loi t  maintsnanceklearing of conlrol oplipmont 

- If wet  scrubbing:-% scrubber water recycled (circle one) 

acfm at 2 

Fuel: 
Itemize all fuels and materials added to the combustion process during the test period. List fuel type used during 

. If other units of measure are used, specify and calculate appropriate heat input. 
I 

BTUIGAC Heat Input %Moisture (as rocaived in agoragatel 

(as received) (BTUMRI Wrgin I recycle I combimd 

I I I I 

testing (if GI. 'pacify g r d a )  . 

est No.- I:' 
Run 3 

Is the above fuel substantially the highest sulfur,containing fuel normally burned? 
Production specific fuel usage: (circle one) measured or calculated: 

No. of Burners: Burner(s1 rating: MMBTUMR= 100% setting 

Operation: 

cubic foot1 ton hot mix 
gallton hot mix 

.I' 

6 \ 

Plant Opsralor's Certification: I certify that the inlormation sJbmined heroin in accurate and correct and that no 
A. Go \ > o n  

Y q \-qlo 
r t  of the performance test. Failure to submit 

the required information will result in ea incomplete performance tes t  report. 
. .. 55  - 
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SOURCE EMISSION COMPLIANCE TEST 
M M T  TEST PLAY #9999 (DRAFT) 

August 30. 1993 

1) GENERAL INFORhlATION 

A: Client: ..................................................................... Elk Rivcr Bituminous 
P.O. Bas  208 
Elk Rivcr, MN 55330 

Phonc: (612)141-3850 Fax: (612) - 
Air Quality Division 
520 Mayct tc  Road 
St. Paul, h4N 5515.5 

D: Rcbwlatory agency conuct pcrson: .. Yoland2 Hernandez 
Phonc: (612) 296-8374 

E: Regulator). a g c n q  fildperniit number:: ................... 
F: Prc-test mccting: ..................................................... Friday, Scptcmkr 3. 1993. 10:OO AM 
G: Test plan prepared by: ... .._.._ ~. Alan Trowbridgc 

B: Clicnt contact pcrso 

C :  Regulatory agency:. ....... Minncsoia Pollution Control Agency 

Fax: (612) 297-7709 

MhlT Environmcnlal Scrviccs. Inc. 
1610 N. Churchill Strcct, St. Paul. MN 55126-5892 
Phonc: (612) 4x3-9595 Fax: (612) 383-2699 

2 )  SOURCES 

This test plan is applicable to thc following sourcc locatal at the abovc facility: .70 t, 5 O V P  

2 O l O 4 , d  

I&@ 
.LOW 

B: Applicablc Rcylations 20 vo 

0 n- Scrubbcr on asphalt plant aggrcgatc drum mixcr 

3) PROCESS UNIT INFOIWATION 

The information in this scction applics 10 mch ofthc ~ ~ U I - C C S  listed i n  scction 2. 

A: Pollutants to bc Quantified. ................. Paniculatcs and opacity 

C: Special averaging times: ......................................................... nonc 
D: Steadystarc or batch opcration: .............................................. bL 
E: Tqpc of pollution conlrol cquipmcnt . . . .  g$bbcr 
F: Rcason for tcsting .................. 
G: Is this test for inil  .................. 
H: Is this a NSPS sourcc ............................................................. 

.... ... 

................ 
K: Regulator). a g c n q  pcrsonncl lo witness tlic lest: .................... to be dctcrmincd 

4) EMISSION POINT INFORRIATION 

Sampling is schcdulcd to be pcrforiiicd in  thc 30" dianictilr scrubber exhaust stack. Figurc I prcscnts a sclicniatic 
of thc process and the existing simpling pon location. 11 is anticipatcd that 24 simpling points (2 pons s I2 
poinrdpon) will bc uscd. 

~ 4610 N. Churchill St. - SI. Paul. MN 55126.5852 - 612 /483-9595 - FAX 6121 483-2699 
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5)  TEST PLAN (Arphalt Plant Drum Mixer  with Wet Scruhbcr) 

A: Tlic proccss equipment. pollution control cquipmcnt and a l l  rclatcd quipnicnl must bc opcrntcd 
by the facilitics rcgular operators using thcir normal operating proccdurcs. 

Proccss Operating Conditions Undcr Which Tcst i s  to k Conductcd 
I) Proccss ralcs; 

- 

8:  

75 .......... 
0 

Virgin aggrcgarc. tph: 
Rcqclcd niatcrial. tph: .................. 

.................... 
............................... 

2) Componcnr moisture contcnt: ........................... 
Virgin aggrcgalc. % moisture: ....................... 
Rccyclcd material, %moisture: ...................... HA - pa3.I 3) Fuclsuscd: ......................... 

5 )  Burncr scrting. %: ............... 
6 )  Drum mis tcmperaturc. O F :  . ...................... 

4) Fucl uvgc ratcs: ...................... 

7) Special conditions: .............. 

Scrubbcr Operating Conditions Undcr Which Test is to bc Conductcd 
I) Prcssurc drop across scrubbc 

3) Quantity of solution recycled. 0: 

4) Solution flow ralc, gpm: ............. 
5 )  Solution dclivcry pressure, psi: ....... 
6 )  Special conditions: .................... 

C: 

2) Scrubbing solution: .............. ................ 

c 

D: Operating data lo bc rccordcd during the lest period 
I) Operating conditions oithe proccss being testcd and its associatcd pollution control 

cquipmcnt must bc documented in the test rcport. The data must bc collcctcd by plant 
personnel and must bc signedlccrlified by a rcsponsiblc party. Thc rcgulalor agcnq may 
rcjcct any tcst rcpon submitted without complcte documentation of thc proccss conditions 
during the tcst period. General documcnlation rcquircmcnts include: 
a) Record kccping of operational parameters as measured during the cnrirc tcst period. 

For continuous rccorders. provide properly labclcd copies of stnp c h a m  For discrctc 
dam. providc data taken at intcwals of no greater than 15 minulcs. 

b) Calculations. 
c) Ccnificalion ofthc data by a responsible rcprescnhtivc oithc planl. 
d) Bricf csplanation of how the parameters are rncasurcd. Indicatc ii it i s  a routinc 

mcasurcmcnt, or a special procedure followed for purposes o i  the tcst only. 

Specific paramclcrs which must bc documented: 
a) Process operating paramctcrs: including those listed in paragraph 58 above. 
b) Control cquipmcnt operating parameters; including those listcd in  paragraph 5C above. 
c) Strip charts irom anylall continuous emission monitors. 
d) lncludc a dcscription o i  the most rcccnt maintenancdclcaning to thc proccss and 

pollution control system and note how ircquenlly such cleaning is rcqiiircd. A 
frcqucncy of cleaning schcdulc may be included asa permit condition. 

2) 

3 )  Rcquircd rcgulatory agency iorms form must bc complctcd, signcd and iiicludcd in  thc tcst rcpon 

b) MPCA "Asphalt Plant Operaling Condition During Stack Tcsting" form 

....... _ _  . . ...- -- .. ............ _I 
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- 
E: Fucl Sample Analysis 

A fuel analysis may bc required as pan of the cornpliancc demonstration program. If such an analysis i s  
rcquircd, [hen the following procedures must be followvcd and the subscqucnl annl)Tical results must bc 
included in the conipliaucc lest rcpon. 

I) Fucl Saniplc Collection: ' Fucl rimplcs arc to bc collcctcd during cxh paniculalc tcst run  
In  order IO bc rcprcsenlalive of the fuel burned at thc time of the tcst. thc fuel samplcs 
must bc collcctcd as closc to the burner as possiblc. The samples should bc collected per 
ASTM or othcr recognizcd methodologies. 

Fuel Sample Analysis: Saniple analysis must be performed per ASTM or othcr nicthodologics 
required by the regulatory agency. The individual fucl samplcs arc to bc conibincd togethcr into 
a single composite simple which is to bc analyzed for: 
a) Gross heating value. BTUlgal or BTU/lb 
b) Sulfur. pcrcent by weight 
c) Ash, percent by weight 
d) Moisture content, percent by weight 
e)  If fuel i s  uscdwastc oil. [hen analysis for the following must also bc included: 

2)  

Lead, percent by weight 
Polychlorinated biphenyls (PCBs). ppm by weight 
Organic halogcns. pcrccnt by weight 
Acidity. pH 

f) Other 

F: Raw Matcrial Moisture Contcnt Dctcrmination 

Aggregate and rccycled matcrial (ifapplicable) moisturc conlent determinations are required as pan of the 
compliance demonstration program. The following proccdures must bc followed and the subsquent 
analy!iwl results must bc included in  the conipliancc test reporl. 

I) Sampling Procedure: One composite snmple is to be collected during Glch paniculate test run 
Take two samples of raw material or product during each test run. In order to be 
reprcxntativc of thc material processed during thc tcst period. the samples musl bc 
collcctcd as close to Ihe process as possible. For each particulatc test run, mix the two 
individual samplcs into a single composiic. 

Analysis -Each composite sample is to be analyzcd Cor moisturc contcnl per ASTM 01 

other rccognizcd mcthodologics. 
2) 

.... ........... .. .. . . . .  __ ... 
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