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RESULTS OF A
SOURCE EMISSION COMPLIANCE TEST
ON AN ASPHALT PLANT SCRUBBER OPERATED BY
ELK RIVER BITUMINOUS, ELK RIVER, MINNESOTA
September 28, 1993

MMT Report Number: 10022
MMT Project Number: 9448
Report Issued: November 10, 1993

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 Efftee
model 75 wet scrubber. The scrubber exhaust was tested for particulate and visible emissions on
September 28, 1993. This report presents the results of the test program along with ali
substantiating documentation.

The MMT sampling team consisted of Messrs. Ted Gibbons, Bill Anderson and Alan Trowbridge.
Messrts. 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 TEST RESULTS

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 shali 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 #1. 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.

Table 2.1
Summary of Particulate Emission Test Results
Elk River Bituminous, Elk River, Minnesota
Asphalt Plant Scrubber Exhaust
September 28, 1993

Parameter Run #2 Run #3 Run #4 Average

Time of Test, hr

Start . 1218 1410 1556 ---

Finish 1320 1518 1657 -
Effluent Temperature, °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
Effluent Volumetric Flow Rate:

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, dscfmn 13,631 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
Source Particulate Emission Rate:

Classical Method, 1b/hr 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, lb/hr 17.91 20.42 23.26 20.53

Standard Conditions: 68°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 aggregate/asphalt drum mix operation was fired with
waste oil. The results of the fuel analysis (as received basis) are as follows: .

Gross Heating value;

BTUAD.......coieieeee e 18,531

BTU/gallon .......ooeeerrreerrreennene. 137,148
Sulfur (S} content, % wt. ...................... 0.48
Ashcontent, Yo wt. ..., 0.66
Moisture content, %o Wh.........ocoovereeinns 3.80
Lead (Pb) content, ug/g .......ccoccoceuveeenn. 142
PCB content, Ug/g ....covvvvrveveerecirieiincen, <1.0
Total halogens, ppm........ccooovvincneiiiiniens 330
Acidity, mgKOH/g ........ccoecvvininiinnn. 1.53

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 1218 1410 1556 -
Finish 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 3.13 342
Total Process Weight Rate, ton/hr 59.80 65.25 54.94 60.00
Aggregate Moisture Content, % 4.0 42 3.7 4.0
Product Mix Temperature, °F 304 301 301 302
Scrubber Pressure Drop, in WC NR 33 3.2 33
Scrubber Water Flow, gpm NR 72 70 71

NR: not recorded
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4 TEST PROCEDURES

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"; Subchapter 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 1, 1992,
A brief description of the test procedures used follows.

4.1 SAMPLING POINTS

The number of sampling points and their location with in the source stack/duct 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 4.1.

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 stack/duct 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.
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Figure 4.1 Site Description Form
Elk River Bituminous, Elk River, Minnesota
Asphalt Plant Scrubber Exhaust -
September 28, 1993

MMT Report #10022

SAMPLING LOCATION DATA
Stack Cross-Sectional Dimension; Number of sampling points;
Average diameter, inches................ 30.0 Required by EPA Method 1................ 24
Actually used...........ccoooiiiiiiiiinnn 24
Length of straight, undisturbed flow; Number of ports .......c.cccovmvieiinas 2
Before ports, inches..........cccoveneniens 65 Number of points per port.............. 12
After ports, inches .........cccooeeinnee 135 | Particulate test sampling time;
Before ports, stack diameters........... 2.16 Minutes per point ...........ccooveeieienenne 2.5
After ports, stack diameters............. 4.50 Minutes per test mun..............cccooooe. 60.0

SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION

Point Percent  Inches from
Number of Traverse Inside Walls
} TS 20 1.0
2 iieieeniii BT e 2.0 8
3 s I11.8............3.5
b 17.7 o 5.3 7
b DU 250 . 7.5 Points
[T 356 .. 10.7
T e 644 ...........19.4 6
8 e T5.0 . 225 5
9 82.3 oo, 24.7 4
10.............. 88.2 s 26.5
| 933 28.0
12 97.9 ., 29.0
SAMPLING SITE SCHEMATIC
30"
e _
Sampling T 135
screens Ports —>- - 65"
bin {bin | bin Il
i
scale f Schubber 1327
mixer : :
L—I .
Fan \/ Not to
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
(248+25°F). 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

68°F.

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 stack/duct. 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 #1. 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.
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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: ......ccccvenrennnnne. No
Filter Media: .........ccccoeeenennene Glass Fiber Filter, Whatman GF/C, 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 #87, 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

m | Impinger Series
Probe L v

Fitter
Holder

N Type-S Pitot Tube

Thermocouple \ Cyclone
Hot Box Cold Box & Ice Bath

bas TFluw .
Vatuum
By-Pass Valve Guage

[ =

Orifice

o]

Temperature Pitot Tube Orifice
Pl;erer Manometer Manometer Gas Meter ;Z:sp:::rure
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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 chloroform/ethyl 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.
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5 QUALITY ASSURANCE

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

5.1 SAMPLING QUALITY ASSURANCE

Source sampling quality assurance procedures are implemented to ensure work is performed:
+ by competent, trained individuals experienced on the specific methodologies being used
+ using properly calibrated equipment
+ 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: :

+ 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 HI (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 of:

Instrument selection

+ Laboratory services .

+ Glassware ¢+ Reagents

+ Solvents + Gases

+ 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.
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DEFINITION OF UNIT ABBREVIATIONS

ACFM L. uvuans
DEGF .euvvns

ACTUAL CUBIC FEET PER MINUTE
DEGREES FAHRENHEIT
DRY CUBIC FEET

. DRY STANDARD CUBIC FEET

DRY STANDARD CUBIC FEET PER MINUTE
. FEET PER SECOND

. GRAMS

GR/ACF ....u.
GR/DSCF .vuns

GRAINS PER ACTUAL CUBIC FQOT
GRAINS PER DRY STANDARD CUBIC FQOT

. GRAINS PER STANDARD CUBLC FOOT

. INCHES

IN HG ..... .

INCHES OF MERCURY
INCHES OF WATER

. POUNDS PER HOUR

LB/LB-MOLE ..

POUND PER POUND-MOLE

. MINUTES

. MILLILITERS

STANDARD CUBIC FEET

STANDARD CUBIC FEET PER MINUTE
. SQUARE FEET

% V/V DRY ... PERCENT BY VOLUME, DRY BASIS

T

DEFINITION OF STANDARD CONDITIONS

STANDARD TEMPERATURE ..... &B DEGREES FAHRENHEIT

STANDARD PRESSURE ........ 29.92 INCHES OF MERCURY

11




DEFINITION OF VARIABLES

AD ...
AS ...,
Bup ...
Bus ...
Ca® ...

D ....
...
- I
Cst ...

Cur ...

1] T
Md ...,
Ms ...
NI ...,
[1} QU
Pb ..t
Pg ....
Po ....

Ps cueu
PY veus
Qa .uue
0s ....
Qsd ...

Rce ...

Rex ...

St ..ae
Su ...

N & SN

LE.
T5 cans
vl ...
Vm ...,
Vs ...
Vs sues
Vi waus

Wb ..
L} S

Wt ...,
Y oueuns

CROSS-SECTIONAL AREA OF NOZILE, SF

CROSS-SECTTONAL. AREA OF STACK, SF

EFFLUENT MOISTURE CONTENT, PERCENT BY VOLUME
EFFLUENT MOISTURE CONTENT, PROPORTION BY VOLUME
EFFLUENT PARTICULATE CONCENTRATION AT ACTUAL
CONDITIONS, GR/ACF; #=f,b,t; Caft FRONT CATCH ONLY
Cab: BACK CATCH ONLY; Cat: TOTAL CATCH

EFFLUENT CARBON DIOXIDE CONCENTRATION, % V/V DRY
EFFLUENT CARBON MONOXIDE CONCENTRATION, % V/V DRY
PITOT TURE COEFFICIENT, DIMENSIONLESS

EFFLUENT PARTICULATE CONCENTRATION AT DRY STANDARD
CONDITIONS, GR/DSCF; #=f,bytj Csf: FRONT CATCH ONLY;
Csb: BACK CATCH ONLYj Cst: TOTAL CATCH

EFFLUENT PARTICULATE CONCENTRATION AT STANDARD
CONDITIONS, GR/SCF3 #=fyb,t3 Cuf: FRONT CATCH ONLY;
Cub: BACK CATCH ONLY; Cwt: TOTAL CATCH

NOIILE DIAMETER, IN

ISOKINETIC VARTATION, X

EFFLUENT MOLECULAR WEIGHT, LB/LB-MOLE, DRY BASIS
EFFLUENT MOLECULAR WEIGHT, LB/LB-MOLE, WET BASIS
EFFLUENT NITROGEN CONCENTRATION, % V/V DRY
EFFLUENT OXYGEN CONCENTRATION, % v/V DRY
BAROMETRIC PRESSURE, IN HG

STACK STATIC PRESSURE, IN WC

AVERAGE PRESSURE DROP ACROSS THE METERING

ORIFICE, IN WC

STACK ABSOLUTE PRESSURE, IN HG

AVERAGE SQUARE-ROOT VELOCITY PRESSURE, IN WC
EFFLUENT FLOW RATE AT ACTUAL CONDITIONS, ACFM
EFFLUENT FLOW RATE AT STANDARD CONDITIONS, SCFM
EFFLUENT FLOW RATE AT STANDARD CONDITIONS,

DRY BASIS, DSCFM

SOURCE PARTICULATE EMISSION RATE, [LASSICAL
METHOD, LB/HR; #=f,h,t; Rcf: FRONT CATCH ONLY}
Rcb: BACK CATCH ONLY; Rct: TOTAL CATCH

SOURCE PARTICULATE EMISSION RATE, RATIO OF

AREAS METHODy LB/HR; #=f,b,t; Ref: FRONT CATCH ONLY;
Rrb: BACK CATCH ONLY; Rri: TOTAL CATCH

STACK DIAMETER OR LENGTH, IN

STACK WIDTH, IN

TOTAL SAMPLING TIME, MIN

AVERAGE DRY GAS METER TEMPERATURE, DEG F

AVERAGE EFFLUENT TEMPERATURE, DEG F

VOLUME OF LIQUID COLLECTED, ML

VOLUME OF GAS SAMPLED AT METER CONDITIONS, DCF
VOLUME OF GAS SAMPLED AT STANDARD CONDITIONS, DSCF
AVERAGE EFFLUENT VELOCITY, FPS

VOLUME OF WATER VAPOR COLLECTED AT STANDARD
CONDITIONS, SCF

.. MASS OF PARTICULATE MATTER COLLECTED IN THE

BACK (WET} CATCH, G

MASS OF PARTICULATE MATTER COLLECTED IN THE
FRONT (DRY) CATCH, G :
TOTAL MASS OF PARTICULATE MATTER COLLECTED, G
DRY GAS METER COEFFICIENT, DIMENSIONLESS
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EQUATIONS USED TO CALCULATE PARTICULATE EMISSIONS

An = 0,085454154 % Dn * Dn

As = 0.005434154 # S1 » S1 (FOR ROUND STACKS)
As = 51 # S« / 144.0 (FOR RECTANGULAR STACKS)
Ps = Pb + Pg/td.&

NI = 182.0 - CD - OX - CM

HE = Hf + Wb

Umg = (52B8/29.92) ¢ Vm # Y % (Pb + Po/13.6} / {Tm + 468.0)
Vu = 0.04707 # VI
Bus = Vw / (Vw + Vms)

Bup = 108.0 # Bus

Md = @.4408 D + @.320 # 0X + 0.200 * (NI + CM)
Ms = Md # (1.8 - Pus) + 15.0 # Bus

Vs = 89,49 # Cp # Pv @ SGRT( (Ts+4460.2)/(Ms#Ps)
Qa = 60.9 % Vs * Ag

Gs = Qa » (328/29.92) # Ps / (Ts + 450.0)

Qsd = Qs # (1.8 - Bus)
1 = B.089430 & (Ts+450.9) # Yas / (Ps * Vs » An » Ti # (1.0-Bus) )

Csf = 15.42 » WF / Vus
Csb = 15,42 » Wb / Vus
st = 15.42 & Wt / Vus
Cuf = Csf / - Bus)

(1.0
Cub = Csb / (1.@ - Bws)
Cut = Ost / (1.8 - Bus)

Caf = Cuf % (29.92/528.8) # (Ts+440.08) / Ps
Cab = Cwb #* (29.92/32B.0) * (Ts+4460.Q) / Ps
Cat = Cut # (29.92/5208.8) * (Ts+4h3.Q) / Ps

Rcf = 9.888578 » Csf * Qsd
Rch = 2,808578 # (sb * Qsd
Rct = 9.208578 * (st * Q=d

Ref = §.088578 » Csf * (Vms/Ti) # (As/an)
Rrb = Q.Q0B578 * Csb # (Vms/Ti) # {As/An)
Rrt = 0.8@8578 ® [st # [(Vms/Ti) * (As/An)
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMEER: 9448 COMPANY: ELK RIVER BITUMINOUS

TEST NUMBER: 1 SGURCE: SCRUBBER OUTLEY
RUN NUMBER: A TIME: 9/28/93 1218-1320
TRAVERSE POINT DATA VELOCITY PROF ILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SORT GAS
LOCATION PRESSURE PRESSURE STACK METER HETER  VELOCLTY VELOCITY
PORT POINT INWC  IN WC  GAS [INLET QUTLET PRESSURE FT/SEC

A 1 1.188  0.870 126 48 48 1.949 64.50
A 2 1.1g8  0.87@ 125 51 L] 1.049 64.45
A 3 1.259  2.830 128 35 48 1.925 £3.13
A & D.999 0.798 127 58 48 8.995 61.25
A 5 1.8059  9.838 128 &a 48 1.925 63.13
& & 0.808 0.59%9 127 60 48 R.938  37.74
A 7 8.928 Q.70 128 61 49 8.959 .09
A g 8% o722 127 &3 49 B.959 59,94
A T 9d.800 0.590 129 63 49 2.938 57.8B4
A i 9.9 ©.738 128 bé 50 2.93% 59.09
A 11 8.898 @.70@ 129 &5 5@ .94 38,17
A 12 0.688  0.690 126 b6 50 8.938  57.6%
3 1 0.970  0.748 127 &0 51 Q.985 68,42
B 2  0.940 0.750 129 &2 51 @.980 60.41
B J e.%@e 0.750 130 &3 51 @.980 8,46
B 4 2.950  B.758 129 [ 51 0.975 68,10
B 3 1.109 8.6870 13 &5 51 1.049 64.78
B b 1.158 0.900 139 67 32 1.872 66,18
B 7 1.350 1.040 128 48 53 1.162 7,58
B 8 1.200 2. %4e 132 48 52 1.895 67.460
B 9 1,259 4.98@ 128 &7 52 1.118 &8.88
B e i1.188  0.487@ 129 &7 52 1.049 64, &7
B 11 Q.978  @.758 138 46 52 @.985 48.78
B 12 0.958  0.758 129 b6 33 0.973 48.10

AVERAGE 1.929 0.883 128 &2 50 1.008 62.14

14




“

]

PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9448 COMPANY: ELK RIVER BITUMINOUS

TEST NUMBER: 1 SOURCE: SCRUBBER OUTLET
RUN NUMBER: e TIME: 9/28/93 1216-1328
TEST DATA
GAS METER COEFFICIENT 1.9052 ¥ VOLUME OF LIQUID
' COLLECTED, ML 112.2 V1
PITOT TUBE COEFFICIENT @.841 Cp
GAS COMPOSITION, % V/V DRY;

NOZILE DIMENSIONS] CARBON DIOXIDE 2,78 €D

DIAMETER, IN 9,184 Dn OXYGEN 17.58@ OX

ARCA, SF ©.028185 An CARBON MONOXIDE 2.98 M

STACK DIMENSIONS;
DIAMETER/LENGTH, IN 3g8.e¢ Sl
WIDTHs IN 2.99 Su
AREA, SF 4,989 As

PAROMETRIC PRESSURE, IN HE 29.18 Ph
STACK PRESSURES:

STATIC, IN WC 0.48 Pq
ABSOLUTE, IN HG 29.14 Ps
SAMPLING TIME, MIN &@.e0 Ti

VOLUME OF GAS SAMPLED
AT METER DCF 38,383 Vm

NITROGEN (BY DIFFERENCE) 79.68 NI

AVE, TRAVERSE POINT DATA;
STACK TEMP., DEG F 128 Ts
METER TEMP., DEG F 56 Tm
ORIFICE PRESSURE, IN WC @.883 Po
SQRT VELOCITY P.y IN WC 1,008 Pv

MASS OF PARTICULATE MATTER
COLLECTED, G
FRONT CATCH ( 94.6%) 0.2882 uf
BACK CATCH ( 5.20) 2.2157 Wb
TOTAL CATCH 2.3837 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED

AT METER, DSCF J0.438 Vs
EQUIVALENT VOLUME OF WATER
VAPOR COLLECTED, SCF 5.279 Vu
GAS MOISTURE CONTENT;
VOLUME FRACTION @.1478 Bus
PERCENT BY WOLUME 14.78 Bup

PARTTCULATE EMISSION PARAMETER

PART ICULATE CONCENTRATION
ACTUAL, GR/ACF
STANDARD, GR/SCF
DRY STANDARD, GR/DSCF

PARTICULATE EMISSION RATE, LE/HR
CLASSICAL METHOD
RATIO OF AREAS METHOD

GAS MOLECULAR WEIGHT
DRY BASIS, LE/LB-MOLE 29.13 Md
WET BASIS, LB/LB-MOLE 27.49 Ms
AVERAGE GAS VELOCITY, FPS 62,14 Vs

GAS VOLUMETRIC FLOW RATE;

ACTUAL, ACFM 18381 Qa
- STANDARD, SCFM 15996 Qs
DRY STANDARD, DSCFM 13631 Qsd

ISOKINETIC VARIATION, % 98.99 I

FRONT CATCH  BACK CATCH TOTAL CATCH

9.1088 Caf @.08257 Cab  @.1147 Cat
0.1244 Cef 9.0068 Cwb  0.1312 Cut
0.1460 Csf 0.2080 Csb  Q.154R Cst

17.97 Rct 8.93 Rcb 18.8@ Rct
16.8% Rrf 8.92 Rrb 17.81 Art

STANDARD CONDITIONS: 4B DEG F, 29.92 IN HG

# NON-APPLICARBLE DATA
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 9448 COMPANY: ELK RIVER BITUMINOUS

TEST NUMBER: 1 SQURCE: SCRUBBER OUTLET
RUN NUMBER: 3 TIME: 9/28/93 1418-1518
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F SQRY GAS
LOCATION ' PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT 1IN UC IN WC 6AS INLET QUTLET PRESSURE FT/SEC

A 1 1.0628  @8.950 129 52 5@ 1.008 b1.464
A 2 1.0  2.770 139 32 38 1.209 41,869
A 3 1.850 2.820 128 32 3@ 1.825 41,18
A 4 1.1M0 2.840 132 35 51 1.84% 64.81
A 3 1.009 8.760 1 35 51 1.200 &1.74
A ] 1.1 8.850 130 58 i 1,849 64.70
A 7 1.1@0 8.850 131 68 5@ 1.049 64,73
A g Q.98 a.758 127 62 91 2.975 59.97
& 9 2.989 8.778 129 &2 3 8.972 61.82
A 19 1.108  9.848 127 63 31 1.849 5£4.53
AL 1 1.200 8. 948 129 &4 2 "1.0893 £7.52
A 12 1.0939 0.828 132 b4 51 1.825 63.32
3 1 2.9428 9.740 126 & 52 0.979 59.61
B 2 Q.%70 8.7:8 129 62 52 2.985 48.70
B 3 1.150 9.910 133 62 52 1.972 66.32
B 4 1,208 8.9 132 62 52 1.895 57,69
B 3 1.250 ¢.960 131 &l 52 t.118 &9.03
B & 1.209 9. 940 132 5 31 1.895 &1.6%
B 7 1.209 0.940 130 5a 51 1.093 67.58
B 8 1.158 2.%0 132 38 51 1.872 &6.27
B g 1.109 8.760 131 56 51 1.849 54.73
B e 2.958  8.750 138 58 51 8.975 48,13
B il Q.98 8.750 132 33 51 @.7a08 68.54
B 12 Q0.9 Q.7 138 33 51 B.959 59.17

AVERAGE 1,88  0.848 13 59 31 1.832 63.48
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9448 COMPANY: ELK RIVER BITUMINQUS
TEST NUMBER: 1 SQURCE: SCRUBEER OUTLET

RUN NUMBER: 3 TIME:

9/28/93 1410-151B

TEST DATA

GAS METER COEFFICIENT 1.8952 ¥
PITOT TUBE COEFFICIENT 8.841 Cp
NOIILE DIMENSIONS;

DIAMETER, IN 9.184 Dn

AREA, SF 9.232183 An
STACK DIMENSIONS:

DIAMETER/LENGTH, IN 12.00 51

WIDTH, IN 0.00 S

AREA, SF 4,907 As

BAROMETRIC PRESSURE, IN HG 29,13 Pb
STACK PRESSURES:

STATIC, 1IN WC 0,49 Pg
ABSOLUTE, IN HG 29.17 Ps
SAMPLING TIME, MIN £0.20 Ti

VOLUME OF GAS SAMPLED
AT METER, DCF 31.733 Vm

VOLUME OF LIQUID

COLLECTED, ML 128.4 V1

GAS COMPOSITION, ¥ V/V DRY;
CARBON DIOXIDE 3.80 €
OXYGEN 17.02 OX
CARBON MONOXIDE Q.00 CM

NITROGEN (BY DIFFERENCE) 8@.00 NI

AVE, TRAVERSE POINT DATA;
STACK TEMP., DEG F 130 Ts
METER TEMP., DEG F 35 Tm
ORIFICE PRESSURE, IN WC ©.842 Po
SOQRT VELOCITY £., IN WC 1.832 Pv

MASS OF PARTICULATE MATTER
COLLECTED, G
FRONT CATCH ( 98.8%) 2. 3446 Wf
BACK CATCH ( 2.0W) 8.9871 Wb
TOTAL CATCH 2.3517 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED

AT METER, DSCF 31.93% Vms
EQUIVALENT VOLUME OF WATER
VAPOR COLLECTED, SCF 5.647 Vu
GAS MOISTURE CONTENT:
VOLUME FRACTION @.1387 Bes
PERCENT BY VOLUME 15.@7 Bup

PARTICULATE EMISSION PARAMETER

PARTICULATE CONCENTRATION
ACTUAL., GR/ACF
STANDARD, GR/SCF
DRY STANDARD, GR/DSCF

PARTICULATE EMISSION RATE, LB/HR
CLASSICAL METHOD
RATIO OF AREAS METHOD

GAS MOLECULAR WEIGHT;
DRY BASIS, LB/LB-MOLE 29.16 Md
WET BASIS, LB/LE-MOLE 27.48 Ms
AVERAGE GAS VELOCITY, FPS 63.68 Vs

GAS VOLUMETRIC FLOW RATE:

ACTUAL, ACFM 18754 fa
STANDARD, SCFM 16337 Qs
DRY STANDARD, DSCFM 13892 Qsd

ISOKINETIC VARIATION, % 101.92 1

FRONT CATCH  BACK CATCH TOTAL CATCH

0.1232 Caf @.0825 Cab 0.1258 Cat

B.1413 Cef .0829 Ceb 0. 1442 Cwt

2.1664 Csf  0.2@34 Csb  B.1498 (st

19.83 Rcf B.41 Rehb 208.21 Rct
20.19 Rrf B.42 Rrb 20.61 Rrt

STANDARD CONDITIONS: 6B DEG Fy 29.92 IN HG

# NON-APPLICABLE DATA
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMRER: 9448 COMPANY: ELK RIVER BITUMINOUS

TEST NUMBER: 1 SOURCE: SCRUBBER OUTLET
RUN NUMBER: Y TIME: 9/28/93 1356~14637
TRAVERSE POINT DATA VELOCITY PROFILE

SANPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SQRT GAS
LOCATION PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT  IN WC INWC  GAS INLET OUTLET PRESSURE FT/SEC

A 1 8.928 0.728 128 53 51 8.959  58.7@
A 2 D0.97@ Q.70 126 56 32 2.985  &0.58
A 3 1.008 9.780 129 58 32 1.008  51.67
A 4 1.858  @.820 132 61 52 1.923 6335
A 5 1.108  @.840 132 &3 52 1.989 54.73
) b 1.158 9.9 132 &5 32 1,072 66.30
A 7 1.188  @.860 1 48 51 1249 8479
A 8 1.258  @.970 130 &9 51 1.118  69.00
A 9 1.208  @.940 129 79 51 1.095 67.55
A 12 1.188  02.840 133 N 52 1.249  64.90
) it i.000  @.76Q 130 72 52 1.088 61.72
A 12 Q0.950  08.74@ 132 72 53 2.975 68,26
| i 1,108  0.840 130 &3 53 1.049 64,73
B 2 1,150 @.98Q 126 43 33 1,872 65.%%
B 3 1,200 @8.940 129 b4 33 1,093 §7.53
B 4 1.258  @.979 128 &4 53 1.118  40.89
B 5 1.200  Q.94@ 129 b4 53 1.0895 §7.53
B & 1.150  @.900 131 &4 53 1.072 66,24
B 7 t.108  0.860 130 b4 53 1.049 64.73
B 8 1.952  @.820 13 LX) 53 1.825 63,10
B 9 1.258 @.970 138 &2 53 i.118 49.08
B 19 1.208  @.940 130 &1 53 1.095  47.61
B 11 1.10¢  9.860 132 &3 53 1.049 64,84
3 12 1.152  0.9ee 128 62 53 1.872 &6.07

AVERAGE 1.112 0.849 1Je &4 a2 1.854 65.00
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PARTICULATE FMISSION TEST CALCULATIONS

PROJECT NUMBER: 9448 COMPANY: ELK RIVER BITUMINOUS

TEST NUMBER: 1 SOURCE: SCRUBBER OQUTLET
9/28/93 1536-1657

RUN NUMBER: Y TIME:

TEST DATA

GAS METER COEFFICTENT 1.8052 Y
PITOT TUBE COEFFICIENT 0.841 Cp
NOZZLE DIMENSIONS:

DIAMETER, IN @.18% Dn

AREA, SF @.e02183 An
STACK DIMENSIONS;

DIAMETER/LENGTH, IN Ja.ee sl

WIDTH, IN 0.28 Se

AREA, SF 4.999 As

BARCMETRIC PRESSURE, IN HG 29.15 Pb
STACK PRESSURES:

STATIC, IN WC 0.47 Pg
ABSOLUTE, IN HG 29.18 Ps
SaMPLING TIME, MIN 4@.0@ Ti

VOLUME OF GAS SAMPLED
AT METER, DCF 31,428 Vm

VOLUME OF LIquliD
COLLECTED, ML 122.2 V1

GAS COMPOSITION, % V/V DRY;

CARBON DIOXIDE 3.008 CD

OXYGEN 17.@8 0X

CARBON MONOXIDE 0.0¢ (n

NITROGEN (BY DIFFERENCE} 88.08 NI
AVE. TRAVERSE POINT DATA;

STACK TEMP,, DEG F 132 Ts

METER TEMP., DEG F 58 Tm

ORIFICE PRESSURE, IN WC 0.869 Po
SQRT VELOCITY P., IN WC 1.054 Pv

MASS OF PARTICULATE MATTER
FRONT CATCH ( 98.7%4) 0.3887 Wf
BACK CATCH ( 1.34) 2.0e51 Wb
TOTAL CATCH 0.39318 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED

AT METER, DSCF 31.42% Vns
EQUIVALENT VOLUME OF WATER
VAPGR COLLECTED, SCF 5.752 Vu
GAS MOISTURE CONTENTS
VOLUME FRACTION 0.1547 Bus
PERCENT BY VOLUME 15,47 Bup

PARTICULATE EMISSION PARAMETER

PARTICULATE CONCENTRATION
ACTUAL, GR/ACF
STANDARD, GR/SCF
DRY STANDARD, GR/DSCF

PARTICULATE EMISSION RATE, LB/HR
CLASSTCAL METHOD
RATIO OF AREAS METHOD

GAS MOLECULAR WEIGHT;
DRY BASIS, LB/LE-MOLE 29.16 Md
WET BASIS, LB/LE-MOLE 27.43 Ms
AVERAGE GAS VELOCITY, FPS 63.08 Vs

GAS VOLUMETRIC FLOM RATE;

ACTUAL, ACFM 19144 Qa
STANDARD, SCFM 16725 Qs
DRY STANDARD, DSCFM 14138 Qsd

ISOKINETIC VARIATION; % 98.94

FRONT CATCH  BACK CATCH TOTAL CATCH

8.1489 Cat 0.0018 Cab 9.1427 Cat
0.1612 Cuf 0.0021 Cub  8.1633 Cut
2.1997 Csf  0.0025 Csh  @.1932 st

23.13 Rcf 9.3@ Rech 23.43 Ret
22.78 Rrf 2.38 Rrb 23.88 Rrt

STANDARD CONDITIONS: 68 DEG F, 29.92 IN HG

# NON-APPLICABLE DATA
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TABLE SUMMARY OF PARTICULATE EMISSION TEST RESULTS

PROJECT NUMBER: 9448 COMPANY: ELK RIVER BITUMINOUS

TEST NUMBER: 1 SOURCE: SCRUBBER OUTLET
TEST PARAMETER RUN 2. RUN 3 RUN &

TEST DATE 9/28/93 /20193 9/28/93
TIME OF TEST, HR;

START 1218 1418 1954

FINISH 1320 1518 1657
EFFLUENT TEMPERATURE, DEGREES F 128 130 130
BAROMETRIC PRESSURE, IN HG 29.10 29.13 29.15
EFFLUENT MOISTURE. CONTENT, X V/V 14.8 15.1 15.5
EFFLUENT COMPOSITION, % W/V DRY;

CARBON DIOXIDE 2.7 1.0 3.0

OXYGEN 17.5 17.9 17.9

CARRON HONOXIDE 2.0 2.0 0.0
EFFLUENT VOLUMETRIC FLOW RATE;

ACTUAL. CONDITIONS, ACFM 18381 18754 19144

STANDARD CONDITIONS, SCFM 15994 16357 16725

DRY STANDARD CONDITIONS, DSCFM 13631 13892 14138

. ISOKINETIC VARIATION, %
EFFLUENT PARTICULATE CONCENTRATION;

99.2 181.9 98.5

EFFLUENT FRONT HALF PARTICULATE CONCENTRATION;

ACTUAL CONDITIONS, GR/ACK @.1@88 0.1232 8. 1409

STANDARD CONDITIONS, GR/SCF 0.1244 B. 1413 R.1612

DRY STANDARD CONDITIONS, GR/DSCF Q.1440 8. 1644 a.19e7
EFFLUENT BACK HALF PARTICULATE CONCENTRATION;

ACTUAL CONDITIONS, GR/ACF 9.0@59 2.9823 2.0018

STANDARD CONDITIONS, GR/SCF 0.2058 2.0029 2.0e21

DRY STANDARD CONDITIONS. GR/DSCF @.ee8e @.0034 0.8025
EFFLUENT TOTAL PARTICULATE CONCENTRATION;

ACTUAL CONDITIONS, GR/ACF 8.1147 9.1258 2.1427

STANDARD CONDITIONS, GR/SCF 9.1312 B.1442 8.18633

DRY STANDARD CONDITIONS, GR/DSCF 8. 1548 2.1698 2.1932
SOURCE PARTICULATE EMISSION RATE;

CLASSICAL METHOD, LB/HR i8.00 22.22 21,43

RATIO GF AREAS METHOD, LB/HR 17.81 20.61 23.08

PARTICULATE CONCENTRATION AND EMISSION RATES BASED ON ANALYSIS OF
THE SAMPLING TRAIN FRONT AND BACK CATCHES.

STANDARD CONDITIONS: 48 DEGREES FAHRENHEIT, 29.92 INCHES OF MERCURY,
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VOLUMETRIC FLOW RATE CALCULATION

PROJECT NUMBER: 9448  COMPANY: ELK RIVER BITUMINOUS
TEST DATE: 9-28-93 SOURCE: SCRUBBER QUTLET

Preliminary Flowrate Determination

DUCT DIMENSIONSS
DIAMETER, INCHES suveenasearcrnncanssensss 38,08
'CROSS-SECTTONAL AREA, SQ FT tucaceroraees. 4,909

EFFLUENT TEMPERATURE, DEB F .uvnsuvanaracnan 130

MOTISTURE CONTENT DETERMINATION:
EFFLUENT WET BULB TEMPERATURE, DEG F ..... 13@
EFFLUENT DEW POINT TEMPERATURE, DEG F .... 138
EFFLUENT RELATIVE HUMIDITY, % ..... ceevees  100.0
EFFLUENT MOISTURE CONTENT, % V/V tianannns 15.5

DUCT PRESSURES;
BAROMETRIC PRESSUREy IN HG wvvevnesee vaees29.08
STATIC PRESSURE, IN WC .. ovovinniiinnsanas .50
ABSOLUTE PRESSUREy; IN WC v.onvvunsevnavess 29,12

EFFLUENT COMPOSITION;
CARRON DIOXIDE CONTENT, % W/V DRY ..vsuuse
OXYGFEN CONTENT, % V/V DRY cecvunncnnnneans 17.

N
& S

EFFLUENT MOLECULAR WEIGHT;
DRY BASISy LBAB-MOLE ivvvannivnccnereenss 29,18
WET BASIS, LB/LB-MOLE ......... . wee 27,43

PITOT TUBE COEFFICIENT tivverrnvninnansnsense  B.B4L

EFFLUENT VELOCITY PRESSURES, IN MCj§
POINT PORT A PORT B

1 1.402 1.400
2 1.300 1.3e0
3 1.188 1.308
4 1.850 1.280
3 1.20@ t.108
& 1.309 1.150
7 1.509 1.109
g 1.J%8 1.859
9 1.750 1.000
i@ i.100 1.095@
11 1.109 1.209
2 1.200 1,250
AVE. SOUARE-ROOT VELOCITY PRESSURE, IN WC .. 1.19
EFFLUENT AVERAGE VELOCITY, FT/SEC .iuvvuaans 67.713
EFFLUENT VOLUMETRIC FLOW RATES
ACTUALy ACFM L.ooiiiniaenronnraanesscnanes 19943
STANDARD, SCFM ..vvvurs- aettaraisennsuns .. 173

DRY STANDARD, DSCFM ..icivirmansaanvavanss 14072

DM
AR

15

PB
]
PA

%))
0X

MD
MS

cp

PV
Vs

FA
FD

EQUATIONS USED TO CALCULATE THE VOLUMETRIC FLOW RATE

AR = Q.004545 « DM + DM

PA = PB + PS/13.6

MD = 0.44#CD + B.32#0X + ©.28+(182-CD-0X)

MS = MDx{1-MC/19@) + @.18sMC

VS = 85.48 # CP # PV @ SQRT( (46@+TS5)/(MS#PA) )
FA = 40 &« V5 & AR

FW = 17.65 % FA * PA / (T5+46R)

FD = FW * (1-#C/183)

STANDARD CONDITZdNS: &8 DEG F, 29.92 IN HG
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ANALYSIS OF VISIELE EMISSION TEST DATA

PROJECT NUMBEA: 9448

DATE TESTED:

TIME OF TEST: {11

Test-Run # 1-1

2

§-28-93

COMPANY: ELK RIVER BITUMINOUS
GOURCE:  SCRUBBER QUTLET
OBSERVER: MR, ALAN TROWBRIDGE
RE-CERTIFICATION DATE: 10-1-93

PLUME OPACITY OBSERVATIONS

MIN- #& GECONDS ## HIN- %2 SECONDS =& MIN-  #x SECONDS ##
UTE @3 15 38 45 UTE 83 15 30 45 UTE @@ 15 J8 45
® B 2 @2 8 11 g ¢ @ @ 2 © 8 v @
1 e 0 @8 ®© 12 ¢ 9 @ =@ 22 @ 8 B @
2 2 @ 0 @ 13 2 8 @ @0 2% g 2 @ 0
3 @8 @& @ @ 14 ¢ 2 @ ¢ 25 2 @ @8 @
4 @8 ¢ @ 2 15 2 2 @ @ 2% @ @8 B8 ©
5 2 o0 @ @ 16 a @ @ @ 27 @ 5 1@ 5
& 8 2 8 @ 17 2 2 5 @ 28 @ 5 @& B
7 e 2 @ 9 18 S 8 3 35 29 2 @ @ @
g8 ® 8 5 3 19 @ 5 @ ¢ 12 B 5 @ 5
g @ @8 2 9 28 2 & 5 @ 3 2 @
2 @ @8 8 D 21 R
SUMMARY OF TEST DATA
PERCENT
PLUME PERCENT OF TIME
OPACITY  OF TIME OPACLTY OPACITY TIME OPACITY IN RANGE
% AT OPACITY EXCEEDED RANGE, % % OF TIME MIN/HR
2 88.89 11.11 Q-2 108,20 69,90
5 10.32 .79 73 - 48 0.2a 9.a0
19 0.79 0.90 45 - 68 2.e0 Q.00
15 e.0e 8.09 > 40 R.00 9.02
9 2.00 2.80
25 0.0d 2.8
Ja Q.00 p.20
33 0.0 0.20
43 0.00 2.2 MAXIMUM OBSERVED OPACITY, %: 1@
45 g.22 2.0d MINIMM OBSERVED OPACITY, :
39 0.0 2.88 ARITHMETIC MEAN OPACITY, %t 8.6
33 2.08 2.90
ta 2.09 0.0@
&5 2.0a 2.00
78 e.en 0.00
T3 9.00 2.09 SI¥-MINUTE AVERAGE OPACITY, %
80 0.0¢ Q.09 HAX [MUM: 1.5 {25:3@-31:151
85 2.00 2.0e 2nd LARGEST: 1,3 (17:3@8-23:15)
98 2.2¢ 0.22 Jrd LARGEST:  B.4 {8B8:3@-14:15)
73 2.20 0.00 4th LARGEST: 0.8 (82:3@-88:13)
198 2.00 a.ee

22
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ANALYSIS OF VISIBLE EMISSION TEST DATA -

PROJECT NUMBER: 9448

DATE TESTED:
TIME OF TEST:

Test-Run # 1-2

9-28-93
1229

COMPANY: ELK RIVER BITUMINOUS
SOURCE:  SCRUBEER QUTLET

OBSERVER: MR. ALAN TROWBRIDGE
RE-CERTIFICATION DATE: 10-1-93

PLUME OPACITY OBSERVATIONS

MIN- #% SECONDS #s MIN- ## GECONDS #» HMIN- %% SECONDS #»
UTE Q& 15 J@ 45 UTE @@ (5 38 43 UTE @2 15 18 3%
¢ @ @& @ @ 28 5 2 @2 @ 2 2 3 @ 3
1 8 5 @ 3 21 2 ¢ @0 @ 41 5 15 5 1@
2 e & @ @ 22 ¢ 5 ¢ @ 42 5 3 3 0
3 5 8 5 5 23 18 5 5 5 4 8 @ 2@ 35
4 @ 5 5 18 24 5 § 15 13 4 15 3 @0 @
3 e 8 @ @ 73 18 1@ 5 @ 45 5 1@ 15 35
b 9 0 8 2 24 218 5 95 46 2 3 18 0
7 2 @ 0 @ 27 1@ 3 @8 1% 18 5 5 @
g @ a2 2 @ 28 5 @ 15 12 48 9 @ @ 19
9 @ 2 0 @ ) B @ 53 5 49 5 8 & @
10 e 2 @ @ J8 @ @8 15 5 59 e 2 8 B
1t 2 2 92 @ 31 5 0 5 10 3t B @ o @
12 @& 5 18 1@ J2 1w 5 3 1@ 32 8 2 B 5
A3 5 &8 5 5§ 32 53 5 B @ 53 1@ 8 @ 9
14 5 5 13 12 34 e 2 5 18 5% e 2 @ @
15 @ 8 35 3 35 B & B8 5 35 5 @ @ @©
{6 a 2 o2 @ 36 s 8 5 2 56 P 2 12 B8
17 e @ @ @ 37 e 8 @ @ 57 5 5 35 @
128 ¢ @& @ 9 38 9 @ ¢ @ 38 2 8 5 1@
19 2 8 ® 5 39 B o 2 ° 3% @ 35 B8 @
SUMMARY OF TEST DATA
PERCENT
PLUNE PERCENT OF TIME
OPACITY  OF TIME OPACITY oPACITY TIHE OPACITY IN RANGE
L) AT OPACITY EXCEEDED RANGE, ¥ % OF TINE MIN/HR
? 408,42 39.58 2-20 120.00 68,00
5 25.83 13.75 25 - 4 2.09 6.2
10 9.17 4.58 43 - 60 0.0 2.00
15 4.17 B.42 > 60 ¢.00 2.2
0 8.42 2.0
25 e.0a g.e8
Ja 0.09 .09
35 Q.00 2.00
4@ 2.0 2.ea MAXIMUM OBSERVED OPACITY, %: 20
45 2.29 p.eo MINIMUM OBSERVED OPACITY, ¥: @
5@ 0.00 0,08 ARITHMETIC MEAN OPACITY, %@ 2.9
53 Q.08 2.00
68 Q.90 2.02
45 2.9¢ 2.98
79 2.00 Q.00
75 2.00 0.20 SIX-MINUTE AVERAGE OPACITY, ¥
Be 2.02 0.2 MAXTHUM: 7.1 {23:00-28:45)
85 a.ee 2.92 2nd LARGEST: 4.3 (41:15-47:8Q)
9 0.80 0.9@ Jed LARGEST! 4.4 (3@:30-356:1%)
5 2.00 0.0¢ 4th LARGEST: 3.5 (12:15-18:0@)
100 8.e9 2.00 Sth LARGEST: 2.3 (33:2@8-38:465)
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Field Data Sheet -rEa
gy,

Ambient Temperature, °r {‘/ L

Barometric Pressure, in. Hg % _O__ﬁ

. _'f_,:{a .

G4

MMT Job Number
4
! Date q— €AY

I Company E//( Static Pressure, in. WC
Source 'f?:v' 14 1//1/}(/ 571/-//4r’f Dry Bulb Temp., °p /%<
Dimensions, inches 50" ¥ N Wet Bulb Temp., _F /5o ;%
Test Team Members OV - T L~ - \'bpf Moisture Content, % /‘5 v b A
, I AL <
VELOCITY TRAVERSE: Time. 0 60‘7/ Pitot Tube Coefficient __ . 541 -
Traverse | Inches | Inches PORT A PORT B PORT C - PORT D
point from from |, AP .| Temp.|. AP | Temp.| AP, | Temp. AP | Temp. :
number wall Bort in H70| ° A | °F in. Hp ¥ i'ﬂ'__lizs’ F
«E‘FQ. (9. O 9t7§ /!J ’
4 |53 | nostles
B S 11.5 7538 2 ey .
f ‘6 01§45 /7 X Vp =/, .
; N 1Y s ies p | =10 ‘
: ¢ |25 12035 1% il C
A |2y (3245 135 YAV
W D% 0 3855t ) :
\> |25, 0(3605] 42 ;
: jﬂp —ODOR—SAMPEES— COMMENTS .
Bag Id. Time ! A
' V“Jl\l) g | + DN 205
I L
(@.0 /41 A/ ,(\%( D= 5/7
e
OBSERVERS
( . Name - Organization "'
. ) _ ’o
i p S \h'\(/
_ v, i
| ' _




I SOURCE EMISSION TEST TEST: UTwun: /
0 FIELD DATA SHEET Page / of Vi
o - EQUTPMENT NOMOGRAPH
(( TEST IDENTIFICATION : IDENTIFICATION PARAMETERS
Sa MMT Job Number: YUY Control Unit No.: 4 AHE ).\
£ ¥ | pate:  A-23¢-AY 3 Gas Meter Coefficient: \,0\ ™M &0
I ! [Company: =~ €1r_Aiver BSvminevs Sample Box No.: M MC /6
s #s | Source: deysbbher Ovibf Probe No.: MS" Length: Ps/PM _[7®
I Source Dimensions: 10" & O - Pitot No.: W\" Coefficient: O. a4 c_ el
. Test Team: QT - 16 - & A Nozzle No.: %1 Diameter: /¥4 " 20n.} TS /130
¢ Test Procedure: €¢A V-5 ¥ A Filter No.: w ﬁj&’ R
; Ambient Temp.. OF: ¢f{p |Barometric Pressure, in.He: 22,0 Jstatic Pressure, in.WwC: +0,97
Zrax i p nekes R i,
CLOCK | TRAVERSE | SAMPLE| SAMPLE | VELOCITY | ORIFICE PUMP TEMPERATURE, DEG F
TIME | POINT TIME { VOLUME HEAD |AH,in.WC |VAC. | STACK|CAS METER OVEN | PROBE|LAST
hours_| NUMBER min. | cu. fr. } in.WC REG.] ACT, | inHG | GAS | IN {OUT IMP.
og00]  \ - 175 s3Il 3% | 15 L&S / Y| YNk (346 |75
PR _ﬂ'l > IS 3_%95 IQI .gs- 3{ l7 7 qY 40 M QSQ 17
3 2 LD > P e e 1 A2l |56 [T (Y46 |37
Szl T S W 5 G e T TN LG 154 v 71268 |ad0 1 3%
0,7 | IE s O\ | 96.1 G4 192717 ANV (sH |42 1200 12y 1 138
~a_tL 6 -\ ZhA 1]l .Sl i1 1.&7 ja0 _1s¢ 147 X1 laso | 3%
o lnad A e \[ 28 YV .81 167 .?ﬂz g A5 {50 (97 25 | 3R
J9.7 & Y A R A O a9 (o 4% 120 133 138
Tl 2g A 20/ 4 T\l am /o7 q 126 o 195 1202 150 2%
0.0 o 23 INT7 432 ‘Q&%.vn 7 /
AR NTEY) \ 35\ 1 4UD e N A /
L —k D 2§ SIS AN _/
: N - E o 310 \ W—Q{/L ///L/’l_//t//{ ee——
ey A -~ A A N /
T e 3 2. 3 N AN o
e 3‘ 5 _L: j(\\ ‘X\ 3 <) £ )
[ .S \ i ~Wi- h\, b — b
- S S | N T TV 7 TR A p/
T O WY A I 7 M A A W 77 7Nl 78 B 7
3 S S .Y Y=/ OV S i 1 (A
. g AN i K4l A W | 5 N A A+ b
- 9 2y XU JAARY S A W\ A 7
. 10 ¥ [/ ] Z - AW A ALeX SE—
/_, i s 77 17 YT 7 T I INZ AT
g & 3 sh-s 1 [] [l/ / \7_ X/ /
= Mo [/ YV Al —
[ v - A /
MOISTURE} DETERMINATLON " SYSTEM LEAK CHECKS
IMPINGER N 3 A NS Time Rate (cfm) Hac. (in.Hg)
Final . \/ L o0 / 5
Initial 0o\ Too O /Y%, 71 /\ ’ y
Difference . [~ /
Total Moisture Collectéd: A_J//’ T 445/
. Impinger Catch Desc‘ri;t‘s(on: -
' DETERNINATION OF GA% COMPOSITION BY ORSAT ANALYSIS B
. |-Sample Id: Replicate 1 ¥ Replicate 2 Replicate 3 Average
(( j—/ Buret Buret Percent Buret LPercent Percent
~ Readin Volu Readin Volume Readin Volume JCompound] Volume
Inicial Reading £ 2= P _—_7‘% XX
Carbon Dioxide /7. /7 _#f /V)_cop
: Oxygen I 2 = A 7 a9
' Carbon Monoxide Cco ;

..t,*’{' -
g Sy

FORM: $-1D-5

Total Samplineg Time. min.:
Volué of Cas Sampled, DCE:

AN




-~
P FIELD DATA SHEET Lrage ' ot | ,
(;. - EQUIPMENT NOMOGRAPH |
) TEST IDENTIFICATION : _IDENTIFICATION . PARAMETERS
: MMT Job Number: Control .Unit No.: M- AHE \, 1\ L
Date: A-3%-AD Gas Meter Coefficient: 1,0 b ™ S <%
-+ { Company: £ (& Kiyer B Fopminau s Sample Box No.: Y MC 7&4»:&2_@'?
. |.Source: 2 hber oJvtlT Probe No.: MS" Lenpth: 4G | $.7, | Ps/PM /.2
Soutce Dimensions: »0° & A . Pitot No.: W\\“ Coefficient: 0.4\ c /Jooi |
Test Team: ©% - TG - &R | Nozzle No.: 71 Diameter: JgH s /2l
Test Procedure: €€A =S ¥ A Filter No.: < p & R )
Ambient Temp., ©F: ﬁ?ﬁ?;,lBarometric Pressure, inLﬂg:;Z§.167lStatic Pressure, in.WC:f;ﬂﬂgL_
) CLOCK | TRAVERSE | SAMPLE SAMPLE | VELOCITY ORIFICE PUMP TEMPERATURE, DEG F ]
TIME POINT TIME | VOLUME HEAD | AH,in.WC |VAC. | STACK|GAS METER] OVEN { PROBE{ LAST
— ?%ﬁ%f’ NUMBER | min. ggaft. in.we KEQ.] ACT, i%?G zgji' gg},ng IMP.
. > ) \ - 4943% N I1L.E7 YY)
e Y YT I7/X S BN IS ¢ N Y 317 B W SR T, CamEis
ST TTEN  3 S 52.2 | (.05 193 37 728 155 7% B Yy 195
'-J?':_ ‘ “ 1. S 559 99 . i T 5% 1y 2 _Rel “ZT
5.3 238 S \Q _jjﬁjgr o3 %2 .55 b 1128 160 JL 126l 155 15
§5:% 1.5 [ 354 38 L61 L1135 @A) g JB 2635|5245
s A1y al I T M T O 2 W 2 I SR TS SR L AR AZSE
5 L % Vs 1 5%4 F 9% a2 721 5 127 b7 PSR
4,3 | (239 4 30 | Sk~ 5% 61 Lt |5 139 7 |47 _B6 |Jo> 4
55 \0 335 | 0.7 82 113 123 | 5 2y 1&] |s0 NS o3 |44
L T 2H7 \\ S . Ky NIANWIES DA s lep P 103 194
%-« \ 2.5 | b0 S AL |2 |12(e 160 265 1192 | 47
Jﬂ% - o 1897 1o h T b _—
L L2587\ R i L Y B fe VAR K [V R W7 1] o LU sy 1HY
¢ Fnsr.l o 1651 96 ag LIy | & 1162151 56 {44
bb?__.«iii% Y S 10hl 90 lar las | & ti3e 9 1aL | 97
R IS i S NS MK 4, s 1715 1L | IZ] S (Y 120 | 49
¢ g |L@eol”. S \o | 1.2 /o {15717 3/ 105 |5 (1211121 | 49
w3 | tos I 6 S C 0.9 | /1% Ao {ge 1@ |02 67| 521273122 |47
Al Liesl 7 O e P S A VAT AV MR ETS: % 153 2&_§ 74 |H4Y
- ha.«__..“‘ g .5 | 734 o A7 | 9 1o | 130 16K 152 1271123 4
- L) 1dee q So_ | 714.5 25 I8 1 5% |12 (22 1 s pPragia
155 _L. 10 53.6 176, | 1! ST AL 217 152 272 %% |94
T WIS \ 55 | 11,5 7 20Tt Jo 1132 ol |<Z (%S |03 { 7Y
Sk D 335 | 12 35 a5 [as |0 TE1 | 60152 24 s 144
45 Lide | - o A L a U A AT
D e €l presed ner Bar o8 Pgd oy =0 172
[ MOISTURE DETERMINATION SYSTEM LEAK® CHECKS
TMPINGER 1 2 3 4 5 Time Rate (cfm) Vac. (in.Hg)
Final 5 5 579 /\i / W«)Df 007 gg‘
Initial 00 10 120/ %:&2 p ulsi
| Difference VAR e
| Total Moisture Collected: |
. Impinger Catch Description:
- : DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
Sample Id: - Replicate 1 Replicate 2 Replicate 3 Average
r _;;9‘/, ~et | Percent | Buret | Percent | Buret Percent yggssgnn_.
! ) ReadIfp—-Volume | Reading | Volume Reading | Volume [Compou olume -
Initial Redding ¥ , o
bggybon Dioxide // { ///- i 02
Oxygen 7 ST \o
Carbon Monoxide L 8% co
Total Sampling Time. min.: /174 __

FORM: $-FD-5

Vaolume of Gas Sampled, DCF:
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~
/} FLELD DATA SHEET Lrage y w ;
. EQUIPMENT NOMOGRAPH
(’ ) TEST IDENTIFICATION < IDENTIFICATION PARAMETERS'
1 MMT Job Number: o Control Unit No.: * . AHE V. \\
Date: QA-2%-93 - Gas Meter Coefficient: \.D\ ™ S 1
! Company: "EiL Ry R4om Moyt | Sample Box No.: ! MC 1}
i Source: g ihv oAby Probe No.: WS" Length: ¢ 4.5 Ps/pvl O
Source Dimensions: 50" Pitot No.: W' _Coefficient: O.24\ cC Joi
‘ Test Team: A1 - 1L~ QA Nozzle No. :mfu—Diameter: . ' s ;30— 1<
' Test Procedure: E@M -5 ¥ A Filter No.: %"7(03 w{ R ]
_ : Ambient Temp.. OF: < 1| [Barometric Pressure, in.Hp: -1,/ % |Static Pressure, in.WC: +,49
l Nowte gy "2
i CLOCK | TRAVERSE | SAMPLE| SAMPLE | VELOCITY ORIFICE |PUMP TEMPERATURE, DEG F
! TIME POINT TIME | VOLUME HEAD | AH,in.WC |VAC. | STACK{GAS METER OVEN | PROBE|LAST
hours | NUMBER min. | cu.ft. | in.WQ 70.] ACT 1 inHG | GAS | IN }OUT IMP.
110 \ - Q(a.qqy /O As | /12— 1 gz SORYo 1% <3
“5% S T5.¢ 8.0 Lo |aa[37] /0 /32 2 soR¥ /99 |73
NS My TR S 90,4 155 1Ty | w2l /0 [72% |92 1o 3% 2 | 3
E - LA 1.5 1 TA 1T 150 L%kl g 1132-|7s | S p3 241 Hz
¢ b 1147 S o 193, Lo _In¥inas|/o U3l 152 <] B3 2YT | ¥/
q . S 1492 3 \S 1959 T 156 &bl (0173 6o | 5o 31 B3 | o
q a_|_ ¢ o 190,495 a5 o< z0 V1 O3 |51 R |23 (Yo
A 437 ) 3o 1974 |~ 9% a7 |7 | A G 1si 3y Py? | YO
i\&h . ) 3>-S | 9a.2 [N ET I 1B FREAEEI RS HO
7 WEL P2 M S Tob s | L LAY 14y (/2 /2T lgg |9 % 215 |90
1 20 S [ 1019 Yoz L5 Gl /3T 6T | 5( 13T 945 40
; ‘ 1947 - L0 9%, 45 P el | -7 A
><1 {449 \ - > G (a4 aq 12 V2e w0 Sz 20 |21 | 4o
LS > 2.5 ol A 190 (20 172 129 162 [$z |17 1227 o
S [ 1957 Y S V59 715 Lag L.l lez 133 12 |SZ o229 |4
Ea il . -\ N.35 g2 [T AT lad /i |3% 142 5= 43 |27 | 90
FANTTH S o 11256 | Jas 1A% Ay /4 13l 14 19z &5 |27 | Ho
{ G .S /459 /2 lav |99 /4% /7% Lo |sl 3% |237 V49
i 1593 1 S 1110 S Tay 1.9 |73 /3o (6o \Sf 1S~ 233 |40
i Ll 3 < (2.8 | /.15 99 Lo 1% 32 5¢ | &1 lyg 1237 | 42
IR IEL: q do_ | 114 (O 2y 1% /F 173 _15e |21 k5T 29| 92
11514 10 3.6 [//%.Q 6< 195 s |74 |43z 56 15! 5] 125 | w2
[ 1513 \ 35 | k! B .75 |as \vd |3z |55 |51 1277 235 | Yo
{, 1 lo- 5 37.5 | 12,2 gz ||z |/S 3o 155151 249591232 | 42
ngg L2 1 = o 11805l Lo —te—t ‘i { U P U
MOISTURE DETERMINATION , SYSTEM LEAK CHECKS
TMPINGER ! 2 3 4 5/ Time Rate (cfm) Vac. (in.Hg)
Final N/ [Hoo e ZZ_ -
Initial o 100 O TAal A _
‘Difference / 1520 006/ RO
f Total Moisture Collected: i ) —
2 Impinger Catch Description: —
. DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSTIS
\ Sample 1d: Replicate 1 Replicate 2 Replicate 3 Average _
. l/ Buret | Percent | Buret | Percent | Buret Percent ‘ Percent
/ . Reading | Volume Reading | Volume Reading | Volume Compound]| Volume
| Tnitial Reading — ar =
Carbon Dioxide A 7 el N = A €07 2o
_Oxygen |t =17 . . 02 e
\ Carbon Monoxide CO
Total Sampling Time., min.: __/00
FORM: 8§-FD-5 Volume of GCas Sampled, DCF: 3[7‘;3 =




. FIELD DATA SHEET { rage | o1 i 1
(' " ’ : EQUIPMENT NOMOGRAPH
) TEST IDENTIFICATION : IDENTIFICATION PARAMETERS
i MMT Job Number: Y Control Unit No.: 4 AHE V. TN
Date: QA-23%-9D Cas Meter Coefficieat: \,O\ ™ 5S¢
- Company: £[f¢ Rivwr 2 AumiaOVS - Sample Box No.: ™ Mc ‘¢
1 Source: &,  bhe ool X Probe No.: MS" Length: s 5.5. Pg/Py = /.2
Source Dimensions: 50" Pitot No.: “W" Coefficient: 0.4\ C o/
. Test Team: AT - 16 - &M Nozzle No.: 5§ Diameter: ./gY ”¢ Pa | TS /%2
; Test Procedure: E€A V-5 % A Filter No.: &8 2GY R .
Ambient Temp.. OF: o |Barometric Pressure, in.tg: 29,15 [Static Pressure, in.WC:+,47
o :
CLOGK | TRAVERSE | SAMPLE | SAMPLE | VELOCITY ORIFICE |PUMP TEMPERATURE, DEG F
TIME | POINT TIME | VOLUME HEAD | AH,ia.Wwe |vAC. | STACK|GAS METER OVEN | PROBE|LAST
hours_| NUMBER min. | cu.ft. | in.WC REQ.| ACT.1inHG | GAS | 1IN }OUT IMP.
- higsb] - PAr) L4 | Jz1l.7z1 5 20 [S3 1s1 P 124y | 47
rsvd L S Sl [ A1 Lx ok s Ul st isE xl%ﬂ
<70 bl 3 S 1529 70 | lak | & 1129 158 | 5= 257 1240 |44
1 34 M .5 | 1532 o< T¥elsr | b | 732 |6 |5t 272158 A1
¢ bl llole S \o 11547 fud 2L L8 |1 /30 |3 | 2121235 1¥S.
;5,3) 4 5 | 1560 7 7S 4o 190 | 7 |32 5 sz |21 237 |95
.[,j.!. |t M A \S 1522 /.1 LBl Xl 7 13! LX < 205 |26l ¥
- 5l % .5 ISt Pz A an | 9 2o LS | st 1268190 /5
1ol it le 4 S iper |z A9 1Y 17 1723 oo L3l 20 19Z | 4
L. . \0 335 11X TN FAKEIRVE, eI Eb I s 794 195
) Lo} fled) \\ 3¢ T fial |l 4o bxo [I31F 730 ) st 259 1204 LYS
R R > 205 | 16Y T AT [ 732 |Jr |t 19511000 195
fqu.:‘ Al - 6 | bsd |~ P L U e e e [ e
T3 1620 \ - >< 7 301969 /30 1G5 <} 1299196 Y
reond ] > S 1 Tohidel (S L0180 19 Ll s 153 gy 21l |vs
7723 IR IR g 17613 = o | 9] 9 1129 1Y {57 125! 125! vs
1604 A 1.5 1169.} ZZ 1Aa119719 AIKSAEEEET AT
I L4 i S o e e — A [ | 7o [ 129 (] 157 |26 297 | ¢S
s : % .S |pZe T2 {401 30 o 113 LLY155 1967 222 | ¢l
7t LD 1 1S {13y 1 7R ZAV/ R ZE I EESRE 1 229 Y6
r 1.4 [ o T Y _1es Lyr|.x2d /0 1750 57 155 |2o |2ll |16
o1 e 9 1> et T7e 9 a1l /0 L3 (6T 152 1958 os | YL
1L 10 5.5 [ .Y La_tayladlm /32 Ly 157 (a1/ | 200 | 1L
A LT \ 55 | he<] L1 R TAKAVERYE AR REY AV b
r 13- D 3. 51 049 T 190 190 |11 | 4ZY (k2 1% 127) /g 19
;rbl_d__m < - <o U3LIZS / 1 1 L7 T
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 \ 5 Time Rate (cfm) Vac. {in.Hg)
Final N/ |liss0 L ooq Py
Initial 00O 100 O {17%0 A . ,r
Difference A ],'Z,’)"') WZ7R) /5
. Total Moisture Collected: ’
ﬁ . Impinger Catch Description:
!"ﬁ . SETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
s Sample Id: Replicate 1 Replicate 2 Replicate 3 Average
' - Buret Percent Buret Percent Buret Percent Percent
)] Reading | Volume Readin Volume {Reading | Yolume |Compound} Volume
Initial Reading P 4 ’ 3
Carbon Dioxide / /77 i 7= CO2 3.0
Oxygen AV v 02 i7,0
Carbon Monoxide ) { CcO

FORM: S5-FD-5

Total Sampling Time, min. :
Volume of Gas Sampled, DCF:
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o rim e

SOURCE NAME OBSERVATION DATE START TIME STOP NIME
EVE prver BT THrZvows | 9/23/73 | 1/10 1]/
] ADDRESS - SEC SEC]
' MIN 0 15 | 30 | 45 |Mi 0 15 30| 45
r1olelelol|¥]lo|lflo]s”
1
g ciry — STA rg[ | N 2P 2 ol o] olo|322|0]C X )(
E LK Krvex ' 3 | olelolo 13 IXIX
PHONE SOURCE 1D NUMBER -
| 4 Ol ol & (o 34 " ’ﬁ—‘ j
| PROCEAS EQUIPYENT OPERATING MODE 5 25 ﬂ/ ,.ﬁ
/@,pﬁ/?f/a«% Ao i, ol0|c 1@ va A
_ CONTROL sau?w NT OPERATING MQDE 6 oclolo|o |3 | L 11]
- S bl . 2 e 71| o] elo | 37 ﬂﬂy’
! DESCRIBE EMISSION POINT 307 7 v et
sranr cveml e SH§0p cane 8 || ol 0] gl 8| o] 1/*&’{
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVER| g {5 | O | &~ s {3 W >
START % 32 “s10p Saas|stanft 28" srop Taue =TT o = T |7 < [ X
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER ; Q
START 2 3! srop 3ol | START sror A/ nlo| ojleojol| ¥ el ><
i DESCRIBE EMISSIONS gife<mpp e =Aied vasicd /n 12| O 0l o|lO |
START @2 Z LR Gkl STOP senme 13 | Olelao|la]l
. |EMISSION COLOR Stesm | PLUME TYPE: conTinuous X | =
sraared b b5T0P e |Fucmvea wrermirienra | T4 Qi e|O| 2
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: s 1A |lolo o | s
TACHED O
~noo vely ATTACHEO)K DETACHED s 1o o Tolo |
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED
START gt en’ domodond STOP  S@ne 7 lololo e | @7
DESCRIBE BAZ(GRO UND 18 (s Ol & 1O %8
oS (
sraar % y /“f?t sToP _r&vy e | |o el e
BACKGROUND GOLOR SKY CONDITIONS \)Z
¥+
START Jr*Y}}sror sranrover <~ iropsr=t | 20 O | £ | O 1O | 042
WIND SPEED c WIND DIRECTION < 2 |lolo| s |o| % N
- A, T - ol
stanr 3-10  srop START srop F == 2 ol ololo| s .
AMBIENT TEMP. WET BULB TEMP_| RH.percent S‘( A
stapr &7 srop ¥7 — |72 |lolo| &0 ] 53 ><'
2 o |lo| ool S
Source Layou!t Sketch Draw North Arrow 25 IS O O O 55 ‘%( %
be p
7:-&.0—7 < I’{‘L}r. -uu/ 26 & gl O O 56 ‘,SZ
3
wed 0’1 . 27 lojoiolot ¥
2 [ g
uju—-/ e % 28 O 5' /0 {1y 58
‘- ‘_j acv N
b £ 2 0|5 |o|O |53
rl.-_._-_‘;r/:/" Sun-(")- Wind s . 30 0 o O O 60
P pHAdowenw ! Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
5 -30° ye Stack HIGHEST PERIOD % WERE
/ pis-t 5P RANGE OF QPACITY READINGS
+ 9/4 Sun Location Lina MINIM UM MAXIMUM

/p[ ’ 4 L{\{q Visitte Emission Observation Form E/”\ / - /

Sun not verih ke

COMMENTS

URE

L ST oy

G 25/73

o

ORGANIZAHON/f”Té_Au,;o‘lhfk]é/ﬁrd;cel;z:v

| HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS
SIGNATURE

CERTIFIED BY ETﬁ

DA{}'/{/73

Tiree DATE

VERIFIED BY

DATE

30




,»‘, o p{quch _ Lot /=2

f ¥
Visible Emission Observation Forn

ART TIME STOP TIME
- s 505055 [ 7550 (/22
SOURCE NA S <ia
£k Rrover ETTU/ ol a5 lmiN] 0 | 15} 30| 45
ADDRESS MIN 0 15 {3 o o /5| 5
e o |OC O
; Sl/o
STATE zp 210 15 1O g Zj /-g 2" S |/0
ciy ) ‘. / 3 O 0
Eéle @U@Q DA-A{JMBER Q | s | S5 j10lo
PHONE SQURCE | 4 5. o - 0 o ; /o
OPERATING M{DE s ol s |¥ (/o] 2
PROCE, MENT Lara olols|lololo | S
</f~ fan T OPERATING MODQE s |10 |d ols]|o
CONTROL meZ [ b 7l lololo |7 15
X T ol Blolo |
DESCRIBE EMISSION POINT 3 0% & e 8 |0 |0 1D 5l olo
START Stee/ Shmefe _ STOP croossiaved 3 |o |o |o |0 | 3 |0 |O
UND LEVEL|HEIGHT RELATIV: w|lo|O0|0|o
HEIGHTA?éi GRO Stne START.:“'.?)’, STOP Same 1w lo |6 - o | & ;.
STARTE STOP = )
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVE. |l ololo|O] 4 gl s
P I 4 ar A/ sroe 2| s 8 /0
STARTR 3o STOR3e» STA hrcl, #PFEP varied | 17 ODl|le| o °
DESCRIBE EMISSIONS Sheuwpleme wwhie sl Ll 15 o
heght o leagfhcrop omena i lo g5 (/01/°
START if, codenfu, o s NHNUOUS% - 44 0 0 :0 5_
EMISSION COLOR white STE<™ prume TYPE: CO grenra | 14 15 ol 51 S ol
' STAHT?"‘\Y STOP Saw e |FUGITIVED INTERM e > ; 5_’ /5' /O 45 /f 5‘
WATER-DROPLETS PRESENT; | IF WATER D;E)P;i ; :::-‘Hfob 1 /0 75 &
noo veESX ATTACHED RS 15 @ | o o & /00
1CH OPACITY WAS DETE, o|lo| ¢
POINT IN THE PLUME AT WHIC 17 o |O -
cHea ::.r-/\/ sroe pLTr o 28 /O _5- L |
START v ~ 5“" (L 18 o O O . O 0 O /o
DESCRIBE BACKGROUND ol o]
start SKY [Trees stor ;é;:f{ﬁeu vea ols|selsjololo
BACKGROUND COLOR SKy CONDITIOY ¥ e |20 o |0
< QL | STARTOVE" " ‘sT0P st 2o O |
START 9" 7/37*570p s i.mvo prREcTIgN vt | o1 [yl |O | © olelo
WIND SPEED /J Lo ol 52| O -
starr L/~ 0. Gor 5 | sranr srop M 2 lolo|C olols
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CYCLONIC FLOW OETERMINATION

MMT JOB8 NUMBER 2_({ 28 DATE _[M_V// /A/O'aj

company ELK Biver gflﬁmilnv_ vS

SOURCE 4&/4&@/ OJ'/[ZL%

STACK DIMENSION,IN 30 " o) TEST TEAM BA’-%’
Tive OZ28 STATIC PRESSURE _ 7. ¥ Z-

Degrees Rs‘L\Hom-/Lm,{,',u Nl \/P

ITRAVERSE | INCHES
POINT # Sigt{
/[ |/0 /- @
Z- 2o /7 s
? |zs | /3 | 5
7 153 Z N
s |25 7 -
& | 7o G s~
-, /9.4 —O /2.
Y 125 —/ /s
A i -4
o L5 -3 | =3 |
s/ 128D 9 - Z B
rZ._ 1370 ~/0 “ B
E B

/46%/4 +¢ AVERAGE ANGLE G:, 3?

AVERAGE OF ANGLE MUST BE _< 20 TO BE_ACCEPTABLE.
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SUMMARY OF PARTICULATE EMISSION TEST LABORATORY DATA

PROJECT NUMBER: 9448

TEST NUMBER: 1

COMPANY: ELK RIVER BITUMINOUS

SOURCE:

SCRUBBER QUTLET

MASS OF PARTICULATE MATTER COLLECTED, GRAMS

FRONT CATCH BACK CATCH TOTAL
PARTICULATE
RUN FRONT CYCLONE  FILTER FRONT TMPINGER [MPINGER BACK MASS
NUMEER WASH CATCH CATCH TOTAL CATCH »» WASH TOTAL COLLECTED
{ B.1745% 9. 2000 8.1137 8.2882 "0.0029 ¢.e128  @.e157 2.303%
2 @.2624  0,0000  0.0820 0. 3446 e.0212  0.0839 8.ae71 2.3517
J a.3e14 8.008a ©.0873 2.3887 0.9815 2.02356 2.9031 2.1918

* NOT APPLICABLE
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' ) PROJECT # 7V‘/Y COMP AMY Lik ?'W 2’

TEST DATE({s) f) ,29 5 1 SOURCE J-H_U

EPA METHOO 4 LABORATORY REPORT

e Ty Sy S S S e

il Vsed radoel Foel 01 as foel

1
2
3
4

S
TOTAL

()/c /-'1 Z ‘/bt-/(

5/ —

ndast et dondo i

N ik

W

{

TOTAL MOISTURE GAIN, ML =

ESCRIPTION

100 ALY A
100 1 OL

73;‘.3/;%\/@.

MOISTURE GAIN, ML =

Lphln MS unb ad shup ‘




‘T COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE,, SUITE 210-8, LOMBARD, ILLINOIS 60148 « TEL: 708.953-9300 FAX: 708-953-9306

SINCE 1908
. Member of the SGS Group (Socidld Generale de Surveillance)

' - PLEASE ADDRESS ALL CORRESPONDENCE TO:

’ 15130 VAN DRUNEN RD., P.O, BOX 127

SQUTH HOLLAND, IL 60473

i October 27, 1993 TEL: (708) 331-2%00

’ FAX: {708) 333-2060

MMT ENVIRONMENTAL SERVS, INC.

4610 N. Churchill Street

St'. Paul, MN 55126 . Sample identification by
ATTN: Alan TrowBridge MMT Envirconmental Servs, Inc.

Kind of gsample

reported to us Waste 0il Used Waste 0il - Composite
Elk River Bituminous
Sample taken at Elk River Bituminous Date Sampled 9/28/93

Sample taken by Elk River Bituminous
Date sampled September 28, 1593 P.0O. No. 8340

Date received October 15, 1993

Analysis Report No. 71-63687 Page 1 of 2

Az Received

GRAVITY

Specific at 60/60°F 0.8888

Lb/gallon at 60°F 7.401

OAPI 27.7
HEATING VALUE

Btu/lb 18,531

Btu/gal at 60°F 137,148
ASH, % Wt. 0.66
SULFUR, % Wt. 0.48
WATER, % Wt. 3.80
TOTAL HALOGENS, ppm 330
ACIDITY, mgKOM/g 1.53
LEAD, ug/q 142
METHODS

Gravity: ASTM D 287
Heating Value: ASTM D 240
Ash: ASTM D 482

Sulfur: ASTM D 1552

Water: ASTM D 395

Total Halogens: ASTM D 808
Aciditcy: ASTM D 664

Lead: ASTM D 3683

Respecttuily, submilted,

:wESTING & ENGINEERING CO.
Man{ger Soulﬁ’%né)oramw £

| 85 OVER 40 BRANCH LABORATORIES STRAYEGICALLY LOCATED !N PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RWER LOADING FACILITIES
L1.ginal Watermarked For Your Protection

TERMS AND CONDIFIONS ON REVERSE




——

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD., ILLINCIS 60148 = TEL: 708.953-9300 FAX: 708.953-9306

cg  COMMERCIAL TESTING 8& ENGINEERING CO.

1
i SCE 1308 Member of the SGS Group (Socidte’ Geherate de Surveillance)
- PLEASE ADDRESS ALL CORRESPONDENCE TO:
t 16130 VAN DRUNEN RD., P.O. BOX 127
SOUTH HOLLAND, IL 60473
l QOctober 27, 1993 TEL: (708) 331-2900
’ FAX: (708) 333-3060

l MMT ENVIRONMENTAL SERVS, INC.

: 4610 N. Churchill Street

l St. Paul, MN 55126 . Sample identification by
ATTN: Alan TrowBridge MMT Environmental Servs, Inc.

Kind of sample

: reported to us Waste Oil Used Waste 0il - Composite
Elk River Bituminous
Sample taken at 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 Page 2 of 2

POLYCHORINATED BIPHENYLS (PCB's)

PARAMETER RESULTS MDL METHOD

PCB, ug/g ND 1.0 SW8080

ND: Non detected

Respectiully submitted,
COMMERLCIAL TESTING & ENGINEERING CO.

7 /- / an/%w\/z./

anager, 560th Holland Laborat

F 35 OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, ANO RIVER LOADING FACILITIES

Coyginal Watermarked For Your Protection
. TEAMS AND CONGIIONS ON REVERSE




November 10, 1993

» L 5]

APPENDIX D: CALIBRATION DATA
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“

a
CALTBRATIUN Fages Azl bC)
/ WY TEST METER/ORIFICE METER
Wednesd DUY TEST METER/ORTFICE METER

Dace: Q‘CQOIGIB Garomeccic Pressure, in, lig. (PL): QS: o}(

FQUIPMENT LDENTLFICATION

Control Unit 4 Drvy Tesc Mecer Wet Test Meter Calibration Tvpe |
Mip: andersen Mfp: rockwell Mfp: GCA Corporation |Cenecal: x

Model: Universal Model: §-175 ~ | Model: Precision Post-test: x

SN:  gq)_s44 SN: B3 SN: 11 aH 12 . ]

EQUIPHENT CALIBRATION

Orifice- Wer Tesc Meter Dry Tesc Meter
Pressure| Pump { Volume, CF Volume, CF Temperature, OF Elapsed
Drop Vac. Temp . ' Inlct Cutlet Time,
in. WC [in.Hg | Inicial] Finall °F Initiall Final [Inicial|Final |Inicial|Final min.
H Vyi VoE Tu Vdi V4 E Tiq Tif Toi Tof Q
o< | O 2480 13950 (7% |lm Todageess| 20 | g5 bz <8 | K
2 () 13.43C [9.%0 |22 {sposS 2408154 (D | g | LO il
0o O [ 9aio 7san 2z (Mgl %y | Gf | 22 1w’ les | /0
30 | [R3T [2357| 72-loco Y okt | 4 | 7K | %S 6l ©

COMPUTER PRINTOUT

Al Vv Fsd <7ef)

W ™ i vd T Q C W
8.5 3.43 72 3.293 52,8 B.@ 1.00%  1.6495 l
1.8 6674 T2 5,353  62.3 11.8 @.9978  1.7155% |
@  9.887 72 8,068 9.8 18.8 0.9941 LTINS
3.8 5881 72  5.893 73.5 6.0 @.9932  1.8l164

AVERAGE CORRECTION FACTOR: € = 9,997% ;
AVERAGE ORIFICE CONSTANT: Hi = 1.7410 i
EQUATIONS:

Yy = Vuf - Vui

vd = Vdf - vdi

Td=(Tu+T1f+Tm+Tuf’lﬁ

C = Ve # Pb# (Td+46B) 7 ( Vd * (PL#H/13.8) # (Tw+4é@) )

Ha = IB Q347 * H * {{Twrib@)#Q/Va) 2 [ ( Ph ¢ (Td+4560) )

Ca Libratioy cmey
Letne) /é/

(< ionntured




a7 L/'q £ L3
a{ o CALLBIATLON Page: stga-1- 1 /0
/r /1\/‘(5 «'-Uﬂ’ DRY TEST METER/ORTF[CE METER

Date: O]Q} "0’3 _ Bacomecric Pressure, in. lp. (Pb): ;KL i; E ;

FQUIPHENT LDENTLF [CATION R
Concrol Unict 4 Drv Test Hecer Wet Test Meter Calibeation Tvpe
Mfp: andersen Mfg: rockwell Mfp: gcA Corporation jCeneral: x
Hodel: Universa | Model: §-175. Model: Precision 'ast-test: «x
SN: 591 _544 SN: 83 SN: 11 A 12

EQUIPHMENT CALIBRATION

Orifice Wet Tesc Mecer Dry Test Mcter
Pressure| Pump | Volume, CF Volume, CF Temperatucre, °OF Elapsed]
Drop Vac. Temp. Inlet Outlet Time,
in. WC |in.Hg | Inicial] Final] °F Iniciall Final |InicialfFinal [nicial|Final min.
H Vui | Vuf [ Tu vai |- V4f Tii | Tif | Toi | Tof Q
0 1O [Zie Bas Tl Fodalb B 1 19 al 7377
Lo VO 2338 [/9pR |23 1336XK [roptan |9 1,9 | 2 | K31 /Y
20 VO 119032 [l0 43077 (43272 [otsr [ Sy | 20 L 2 [ R9 T R
2.0 Q (205 30797173 06|53 | Gb | 221 2\ 1923 173
2233y

COMPUTER PRINTOUT

T Rv  PrTed

H Vo T Vd Td 1] C Ha
8.5  5.935 73 5.853  69.5 4.0 1.8861  1.6385 |
1.8 8.087 73 B.862 763 148 1.8029 1.7493
2.8 6,408 73 6338 77.8 8.0 1.9149  1,8121 |
3.0 12,521 73 12,277 8.3 13.8  L.@278  1.8632

AVERAGE CORRECTION FACTOR: € = 1.8129
AVERAGE ORIFICE CONSTANT: Ha = }.7457

EQUATIONS: :
Yy = Wl - Vui %
Vd = Vdf - Vdi

Td= (Tii + Tif + Toi + Tof ) / &
€ =Vy ¥ Pb & (Td+468) / ( Vd # (Pbst/13.6) # {Twu+dbB) )
H3 = 0.0317 & H & {{Tu+idsB)#Q/VuI*2 7 ( Ph & (Td+4b68)

Ca l.ihrW

46 (Peinc)




n Ny

Date:

CALTBRATION
- _ S—-TYPE PITOT TUBE

4,5 93

Ambient Temperature, °F:

Barometric Pressure, in. Hg.: ézﬁ./g Standard Pitot Tube Coefficient:

bl

S-Type Pitot Tube ID No.:
Standard Pitot Tube ID No.:

ssqa-2— /1Y

Page:

YS" SIS b,

H2

Y1 nches
/& ;Ai/{LéL__

&39S

%Liio
Frobe Shufh TD:

PLITOT TUBE EXAMINATION

Alignment Check

Pitot Tube Dimensions

Pitot Assembly Intercomggnent;§pacings

v q1<10° External tubin

v g Pitot to e\

w1 2<C10° diameter (Dt) 245; Pitot to rob;;s a%%h

L BL< 5° Base to Side A opeping Pitot t 810 g

B2 5° plane (Bg): 4 1 probe (W)

v Q<1/8 1in. Base to Side B openirbg Pitot to xgrmoco}afp'iﬁe' perpen— 7
~ R<C1/32 in. plane (Pp): dlcular to pfﬂb /‘bggbﬁé
DESIRED CALIBRATION POINT SIDE A CALIBRATION SIDE B CALIBRATION
Velocity Pstd Pstd Ps Pstd PS

ft/sec in. WC in. WC in. WC in. WC in. WC
20 0.09 s A, ALY 175
40 0.37 .37 52 ' 32 SYYs5
60 0.82 L g/ )Y .79 [0
80 1.45 /35 /9 /45 2,09
100 2.30 _— T e

>

COMPUTER PRINTOUT

SIDE A CALIBRATION

SIDE B CALIBRATION

Ps Cp Cp-CelA) Pstd Ps Cp Cp-Cp(B)
“e.130 8.188 0.84b 2.9%25 2.175 9.175 0.841 -0.801
. p.528 0.839 -0.20! 2.328  D.445 9,044 2.292
. 1.143 0.839 -0.022 B.790 1.198 9.843 2.e92
i.H8 1.9 B39 -0.082 1.450 2.942 0.8319 -B.9Q3
Cota) =m Cp(B) = 8.842
i
SII.C('L A In < & OO}
sk B on = .00
Calibration Performed by:
(Priant) 5’ // ;d/ .
45 (Signature) PQLE '/é‘//




Piarpe:

ssya-3- S

I

_ CALIDBRATION
NQOZZLE DIAMETER
5 = Short
Nozzle Nominal Measured Diameter, in. _ Nozzle*
Number Diameter, in. D1 D2 D3 Diameter, in.
= - S ds £, 745
5 -2 (ol L2906 297 0. 29¢
S -3 L3735 370 0370
s Y SoD  q9g T .Sol D.500
5-5 Bl 365 36T O, 367
S-G6 367 3671 363 OBl lo
5-7 KM)MQ fma)m/gp iss  ¥n 184 Q15
5-8 T s 244 .a4x 0,24
~ 23 el20 12 0,12
i A8 419 LIS 0. (79
/7 30l 3l 308 ©0.30%
/Y 3 331 0,3/3
/7 365 3Gl 367 0. 36l
/8 Haa LH2 3 9.432
/9 189 18,495 0,131
* Nozzle diameter = (DL + D2 + D3)/3
Calibration Performed by:
(Priat) /c’af 655%
(Signature) MM%}A
. bate: 2R T 95

4
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Papers  SHQA-A- 9%_ B

CALLBRATION

THERMOCOUY LI/ TEMPERATURE METER

EQUIPMENT [DENTIFTCATION

THERMOCOUPLE

TEMPERATURE METER

MMT LD No.: 5f,  5H Zabls #15° Lsbls

MMT ID No.: =

Mig: Moo 2o 1- Zaéc.rnlt‘r NS-J

Mfg: O meaa

Type: Chasal <~ Alvawal Model: Rp8—-AF{
Length: &/ indps overatl SN: Y7~ 363
Length of connecting {extension) wire: Jo

/41(&&,:@ %-«jn ’)%,afmo_codlf)la

* EQULPMENT CALIBRATION

Referance temperature

Temperature indicated
by thermocouple and

Deviacion,

by mercury-in-glass

thermometer, °F temperature metet, °F °F
Ta Ti Ti - Ta
39 . </ 2
S (T [
[lp s Iy
21 b Qs @

I

3 <

—

47

Calibration lerformed by:

(Princ) /;)’// “75_—:0/

(Sipuature)

ol\- &7

b e ‘d/'é’a}




CALIBRATION
THERMOCOUPLE/ TEMPERATURE METER

Page: 55QA-4- /Oci
Y9

EQUIPMENT IDENTIFICATION

THERMOCOUPLE TEMPERATURE METER
MMT ID No.: /R " &bl oyl MMT ID No.: - — — —
Mfg: Cm<ar, MEp:  Aleprport Labsedfories

Type:  Chrone! - Alomed

Model: 24 % - £F/

Length: /.5 Fed

SN: 7972 - 363

20 Feof

Length of connecting (extension) wire:

X /?"Obf. 7A6/mc6@up(p_ en "/‘S" 4.5' ,Dfaée_.

EQUIPMENT CALIBRATION

Reference temperature

Temperature indicated

by mercury-in-glass by thermocouple and Deviation,
thermometer, °F temperature meter, 9F OF
T, Ti Ty - Ta
3% 27 /
20 2/ /
/3> /37 -/
A /- KO -z
2 /9 3/7 -z
707 YOg /
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FORM: SS$0A-4

Calibration Performed by:

(Print) //Z{/ézé@?f ,

{(Signature) /Q,M}W

Date: C/ é O},}

k=



n - 3.

P _\;_1;("{{\_[5.

CALIBRATILGE

THERMOCOUULE/ TEMP ERATURE METER

-0 ..

il Zmpingec=Dinl

EQUIPMENT LDENTIFICATION

THERMOCOUPLE

TEMPERATURE METER

MMT ID No. : -

MNT LD No.: .47 TAcrmometer
MEg: /fd,,z,'um L s Yrupteqts

MEg: Newpert Labocotoc/es

Type: /!

Model: RGP~ AFE/

Length: ¢ ,hehes

B3

SNt 797 ~¥36%

Length of connecting (extension) wire:

20 F

~EQUIPMENT CALIBRATION

Reference temperature
by mercury-in-glass

Temperature indicated
by thermocouple and

Deviation,

thermometer, °F temperature meter, °F 3
T, Ti Ti - Ta
O 4/ 7. 2

67 Gl -/
0/ 2O ~/
S7 =7 2T =

49

Calibration Performed by:

(Priut} ’g/o// * 7;‘:{

(Sipgnagure) RIM PZ

¢é%3w

Date:

e —




1 [ }
Page: 5.:1‘.-’_’_\_.',"1‘_"._/ 0y ) ."

CALIBRATION
THERMOCOUPLE/ TEMPERATURE METER

EQUIPHMENT IDENTIFICATLION

TI][;RHOCOUPI.E TEMPERATURLE METER
MNT L0 No.: Zdomee o Mifer Tal - | MMT ID No.: -~
Mfg: CQJY' A% 120 . Nfg: Ntuﬂ)ar‘ £+ La\bor.:\ lt:n'f_;.
Type: D romed = Alome / Model: RE¥-AF/(
Length: ";_/-Ac&-j » SN: 297 - Y33
Length of connecting (extension) wire: FO £

» EQUIPMENT CALIBRATION

Reference temperature Temperature indicated
by mercury-in-glass by thermocouple and Deviacion,
thermometer, °F : temperature meter, °F oF

T, Ti Ti - Ta

d;/p £/ : >,

2 &S : -/

=y 2 /

/S RGD /2o /

Calibration Performed by:

(Princ) 6/0// #F—/;J
{Sipnacture) P\‘LQJ\ - Z_’,Z__.
20 Date: Cf' é} q}




Pl ?ﬁ.fi‘.-'_'.‘:_"_:_[ O:?

CALLIBRATION

THERMOCOUP LE/ TEMPERATUR E METER

- EQUEIPMENT LDENTIFICATION
THERMOCOUPLE . TEMPERATURE METER
MIT LD No.: Prfasen =y [ Hde oA MMT D Na.: — -
MEg: (P casm Mfg: /\jfb/,j()g‘* Labors focie 5
Type:  (hotmed - rFltmel Model: QU B~ NF/
Length: L) nches T TsN: e - Y3Ge3
Length of connecting (cxtension) wire: 20 Ff
*EQULPMENT CALIBRATION
Reference temperature Temperature indicated
by mercury-in-glass by thermocouple and Deviation,
thertmometer, °F cemperature meter, °F OF
Ta Ti Ti - Ta
&0 29 =/
LSl oS - 2
4 D Z =z
Calibration Vecformed by:
o —
(beiney D/ + Ted
- .
(Sipgnature) G)Jl ﬂ_,
31

ware: Al D2
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PlantiMir. & Model

Pollution Control Equ:pment Baghouse

Lisi model;

Alr flow through control equipment: . acfmat ______F
Date & pracedures of lagt maintenanca/cleaning of control equipment

Tast Datels)

(circle onal

k River Bl insws

Vanturi Scmbber

~ Asphalt Plant Operating Conditions During Stack Testing

\

Rev/YHI93
61\9307? Type (circle onei:  Drum Mix ( Convantional )
Other (ist):
- cyclone multiclone

Normal pressurs drop across control equipment:

wet scrubbe
if weat scrubbing: £% ~ !‘-(b % scrubber water recycled

__..___mchos water

Was control aquipment oparating normally during testing? ———

Fuel:

testing Gr oil, spocify grade}

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

ltemize 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.

Test No. Fuel Input | BTU/GAL | Heat Input | %Moisture (es received in aggregate}
— | (Gamn (as roceived) | {BTU/MR) Virgin tocycle combined
Run 1
Run 2
Run 3

No. of Burners:

Operation:

Burner(s) rating:

cubic foot/ ton hot mix
gal/ton hot mix

MMBTU/MHR =100% setting

l.l :O 1 ti b i i
imo urner | aggregate recycla asphait Drum Mix | dust collector scrubbar water [Other {list)
: 15 min, | satting | tons per bewr.| tons per hour | 4one per heur, tomp, pressure drop flow rate
ntepyals f 00 JC‘ﬁspl Eoa !nq{i] F incheg water onm
RS

ia . s I
! .:, | /&.,S- [S0H.8 300 o |—/

e i S [d.S [ SOYY 3067

139 e | 693307
I "3.‘.,' - Jéﬁ("“= Y "‘L: 300? N

Ug-’g"q“; 12.6 | 41,6308 Ayrd [—2.

IR , >y O 1! '
* ’f“i«? 2y 13 Lol | 300
. i 1Y) C-mg jeb
. Puifia Lidp |20 4l L |30
S e 1 Lol P TS 1504 4 |3/0°

e ie] 5.0 gzpEd) 1300 ¢

I 1 y

= : éﬁ 4 5—3: 3—&«. 59 7. jo 47 I

' 'r"'. 6

5¢ 427G/ 4, Giels 390/
Pl;:nt Cperator's Corzhcahon | cortify that the information sdbmutt:,hemn is accurate and corrsct and that no
informatiop requasted was withheld from the Division Managear. o
v o) H7 i1 Q0 Tlon g

_Note: All information requ[red m

7~

Pla T opeciter

Position;

7 .
ust be completed and submitted as part of the performance test.
the required information will result in an mcomp[ete perfarmance test report.
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Asphalt Plant Operating Conditions During Stack Testing RevYH/93

Q% 93 ¢ o ow

Tast Date(s)

Plant Mfr. & Model g l \ Type (circlo onel:  Drum Mix  Conventional
—_ { ' Gnrg Other {lisy:
&= L'K JZ Jo ‘br‘. wg is

Pollution Control Equipment: Baghouze Ventur Scrubber wat scrubber - cyclone  multiclone

If wet scrubbing: % scrubber water recycled
Lis¢ model; Normal progsura drop acrose control equipment: _—__inches watar

Air tlow through controf equipment: . . acfmat —___F Was control aquipmant operating normally dufing testing?

Dats & proceduras of last maintenance/cleaning ol control squipment

(circle one)

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

testing (if oil, specify grade) . If other units of measure are used, specify and calculate appropriate heat input.

Tost N Fuel Input | BTU/GAL | Heat lﬁput % Moisture {as received in aggragate)
s pA— {Gel/hr) {as recoived) {BTUMR} Virgin recycla combined
Run 1
-Run 2 ﬁ\ l 13
\_\-LV\
Run 3 ’\‘:’ gV

Is the above fuel substantially the highest sulfur containing fuel normally burned?
cubic foot/ ton hot mix

Production specific fuel usage: (circle one) measured or calcufated;

No. of Burners:

Burner{s)} rating:

gal/ton hot mix

MMBTU/HR =100% setting

Operation:
time bumer | egaregate; 4 recycle asphalt Drum Mix | dust collector | scrubber water |Othar {list)
Nrd Rl I I I v/ i B Rl IS
V0 |27 7 | M Cfmé 0] 3.5 75
220 1213/ 113 [, Ll | 3/0°
o ) R34 RS i3 /&:4/-(0 o] 3. H /2
RN RAANE Jpylle |30 | 3.5 70

253 3.0

(Ll b

;Zc?v o

M3

13
{3,
13

XY

3@0 (¢

'704

Lo
L
(-

7

78, {74 9195,
T L) et .
o = 57 %O-B'\
6151 374, | 30! 7.2 77
L d o] 25

Plant Operatar’s Certification: | cartify that tha information sdbmitted harein is sccurate and correct and that no
old.from the Division Manager.

|nformulnog{wtod was ?hh i

Position:

59/6( AL 0pCrdla,

. Phone: (_ﬂ;?

Note: All information requlred must bc{completed and submitted as part of tha performance test. Failure to submit

Yy 3950

the required information will result in an incomplete performance test report.
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vy e (422 (3.6 L 4G | 305°

KA %

Asphalt Plant Operating Conditions Dunng Stack | esting Rev/YH/93
Tast Datels) 4@& QQ}

Typa (circle anal:  Drum Mix Convantional

ak ﬂz .lu - g.\jl-{;“,l_“ .y Qther (hsy:

Pollution Control Equipment: Beghouse Ventur Scrubber wet scrubber
- If wet scrubbing: % acrubber water recycled

Noemal pressure drop acroes control equipmant: —inches water

Plant Mfr. & Model

cyclona multiclone

[circle one}
Lisi model:
Air flow through control equipment; - scfmat . F
Dato & procadures of last meintenanca/cleaning of control equipment

Waa control equipment operating normally during testing? — ———

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

testing i oil, spocify grade) If other units of measure are used, specify and calculate appropriate heat input.

Test No. Fuel Input | BTU/GAL | Heat Input | %Moisture {as recaived in aggregets)
— | (Goifm) {as received) {BTU/HR) Virgin recyclo combined
Run 1 .
Run 2 JQV’Q
Run 3 F

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
gal/ton hot mix

No. of Burners: Burner(s) rating: — . MMBTUMR=100% setting

Operation;
time burner | aggregate racycle asphalt Drum Mix | dust collector scrubbar watar |Other (list)
‘l__&'imin. satting | tons perﬂ tons par hour | tons per hour temp. pressure drop flow rate
Le E inchas walnr Qpeo

i s] =g fit
557 [4:06 | 3.l W4l ]300 3.5 | 7O

TR (3. (ol | 3007 3.0 | 70
44 19001 (3.0, | [t 4l.C| 3pp2| 3.0 20

y. ) ”ﬂ* s égc j4
[ JXA 3,27
+to Lo

v

f—j{/‘ﬂ e[l |30y | 3.2 '

Plant Opertator's Cenification: 1 certify that the information sJbomitted herein is accurste and corract and that no
informatiop requestad was withheld frgm the Division Manager. I -
By: { !Cé! Zzz 152241. .Phono:(!’ﬂll (‘0" O \ or\
-y
Pasition: %)_ZAL]LM/—__ L\ \{ \—= f{ﬁ .
Note: All information required must be completed and submitted as part of the performance test. Failure to submit

the required infarmation will result in an incomplete performance test report.
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1

2)

3)

4)

mmf envirommental
seIvices, inc.

SOURCE EMISSION COMPLIANCE TEST

MMT TEST PLAN #9999 (DRAFT)
August 30, 1993

GENERAL INFORMATION
AL CHEILL Lottt es st et nesreesas e nennssasreennas

B: Clicnt contact person: .........c..cceevveevvveveivesievnesnee e

C: Regulatory agEnCY:. ..o e eeice et e

D: Recgulatory agency contacl person: .......ccccecvvvvaenneee

Regulatory agency file/permit number:: .....coee .
Pre-lest mecling: ..o
Test plan prepared by ..o.oooiivvvevnninceece e

oQmm

SOURCES

This test plan is applicable to the following source focatzd at the above facility:

Scrubber on asphalt plant aggregate drum mixer

PROCESS UNIT INFORMATION

The information in this section applics to each of the sources listed in scction 2.
.............. Particulates and opacity

Pollutants to be Quantified: ............cooevvevveeeerevvaeeees
Applicable Regulations:...........ccocoeveviieiiveeeciicceeee
Special averaging times: ..o icieienc e
Steady-state or batch operation: .........ccocooevveeeeennen.
Type of pollution control equipment: ............c..........

Reason for testing...ooooooviei e
[s this test for initial compliance dcmonstration:.......
Is this @ NSPS S0Uree ..o
Testing Schedule: ..o
Testing FIrm: oo
Regulatory agency personnet to witness the test: ...

AT DnoOImMoOw>

EMISSION POINT INFORMATION

............ <inbe determined~ ¢

Elk River Bituminous

P.O. Box 208

Elk River, MN 55330

Jerry Hicks

Phonc: (612) 441-3850 Fax: (612) _ -
Minncsota Pollution Control Agency -
Air Quality Division

520 Lafaycttc Road

St. Paul, MN 55155

Yolanda Hernandez

Phone: (612) 296-8374  Fax: (612) 297-7709

Friday, September 3, 1993, 10:00 AM

Alan Trowbridge

MMT Environmental Scrvices, Inc.

4610 N. Churchill Street, St. Paul, MN 55126-5892
Phong; (612) 483-9595 Fax: (612) 483-2699

s 0Ys?
o3
2002 4,8
1960
2,030
2o Yo

709

rubber
\/pliancc demonstration
e

Uo
28/73

............. MMT Environmental Services, Inc.

to be determined

Sampling is scheduled to be performed in the 30" diameter scrubber exhaust stack. Figure 1 presents a schematic

of the process and the existing sampling port location.
points/port) will be used.

It is anticipated that 24 sampling points (2 ports X 12

K_; 4610 N. Churchill St. = St. Paul, MN 55126-5852 « 612/483-9595 = FAX 612/483.2699 — . .~
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—————— e - ~.

Figure 1: Process and sampling site schematic :
I ,Qﬁ’

30"
.
/ Sampling . 103~
screens Ports - - 5;7..
bin |bin | bin l
4
bl "
scale f Schubber 132
mixer { :
| %] | S
burner<r Drum Mixer _1Fan \/
TITT OO0
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August 30, 1993 MMT Test 'an #9999

5) TEST PLAN (Asphalt Plant Drum Mixer with Wet Scrubber)

A: The process equipment, pollution centrol equipment and all related cquipmient must be operated
by the facilitics regular operators using their normal operating procedurcs.

B: Process Operating Conditions Under Which Test is to be Conducted

Iy Process rales, 5
Virgin aggregate, tphe | s 7
Recycled maternial, tphr oo 0

Asphalt, tph: .

Total, tph: e
2) Component maoisture content! ...

Virgin aggregate, Y% moisture: .....einne

Recycled material, % moisture: ..o NA )
3) FURIS USEA: oot erer e —_— IU‘“'/
4} Fucl uSage rales: .ooveeiiiieeeeneirinsiaerisne e
5y Burner setting, %0 ...covieeiiiiiir e
6) Drum mix temperature, °F: ...
7)  Special conditions: ...

C: Scrubber Operating Conditions Under Which Test is to be Conducted
1) Pressure drop across scrubber: ...
2)  Scrubbing solution: ...
3)  Quantity of solution recycled, %80 cooviiienniane, 50
4) Solution flow ratc, gprr? .................................... —{-—-- 3;.”?’”\
5) Solution delivery pressure, PSi v I ?OJN'/
6} Special conditions: ...

D: Operating data to be recorded during the test period
1) Operating conditions of the process being tested and its associated pollution control
cquipment must be documented in the test report. The data must be collected by plant
personnel and must be signed/certified by a responsible party. The regulator agency may
reject any test report submitted without complete documentation of the process conditions
during the test period. General documentation requirements include:

a) Record keeping of operational parameters as measured during the entire test period.
For continuous recorders, provide properly labeled copics of strip charts. For discrete
data. provide data taken at intervals of no greater than 15 minutes.

b) Calculations.

¢) Certification of the data by a responsible representative of the plant.

d) Bricf cxplanation of how the parameters are measured. Indicate if it is a routine
measurement, or a special procedurc followed for purposes of the test only.

2) Specific parameters which must be documented:
a) Process operating parameters, including those listed in paragraph 5B above.
b} Control cquipment operating paramcters; including thosc listed in paragraph 5C above.
c) Strip charts from any/all contiruous cmission monitors.
d) Include a description of the most recent mainterance/cleaning Lo the process and
pollution control system and note how frequently such cleaning is required. A
frequency of cleaning schedule may be included as a permit condition.

3) Required regulatory agency forms form must be completed, signed and included in the test repont.

[t

b) MPCA “Asphalt Plant Operating Condition During Stack Testing” form
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[N

E: Fuel Sample Analysis

A fuc] analysis may be required as part of the compliance demonstration program. If such an analysis is
required, then the following procedures must be followed and the subsequent analytical resuits must be
included in 1he compliance (est report.

1) Fucl Sample Collection: * Fucl samples are to be collected during each particulate test run.
In order o be representative of the fuel burnied at the time of the test, the fuel samples
must be collected as close to the burner as possible. The samples should be collected per
ASTM or other recognized methodologics.

2} Fuel Sample Analysis: Samplc analysis must be performed per ASTM or other methodologics
required by the regulatory agency. The individual fuel samples are to be combined together into
a single compositc sample which is 10 be analyzed for:

a) Gross heating value, BTU/gal or BTU/b
b) Sulfur, pcreent by weight
c) Ash, percent by weight
d) Moisture content, percent by weight
¢) If fuel is used/wastce oil. then analysis for the following must also be included:
Lecad, percent by weight
Polychlorinated biphenyls (PCBs). ppm by weight
Organic halogens, pereent by weight
Acidity, pH
f) Other

F: Raw Matcrial Moisture Content Determination

Aggregate and recycled material (if applicable) moisturc content determinations are required as part of the
compliance demonstration program. The following procedures must be followed and the subsequent
analytical results must be included in the compliance test report.

1) Sampling Procedure: Onc composite sample is to be collected during cach particulate test run.
Take two samples of raw matcrial or product during cach test run. In order to be
representative of the material processed during the test period. the samples must be
collected as closc to the process as possible. For cach particulate test run, mix the two
individual samplcs into a single composite.

2) Analysis - Each composite sample is to be analyzed for moisture content per ASTM or
other recognized methodologics.
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