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1.0 INTRODUCTION

1.1 SUllUDary

The u.s. Environmental Protection Agency (EPA), Office of
Air Quality Planning and Standards (OAQPS), Emission Inventory
Branch (EIB) is responsible for developing and maintaining air
pollution emission factors for industrial processes. EIB, in
collaboration with the Maryland Redi-Mix Concrete Association, is
currently studying the cement manufacturing industry. The
purpose of this study is to develop emission factors for the
operations used within typical concrete batching facilities. The
Emission Measurement Branch (EMB) of OAQPS coordinated the
emission measurement activities at this plant. ETS Incorporated
(ETS, Inc.) conducted the ambient and source measurements. EPA
personnel collected samples of the process materials and obtained
process data during testing.

EPA/EIB and the Maryland Redi-Mix Concrete Association
considered the chaney Enterprises Batch Plant Number 1, located
in Waldorf, Maryland, to be a representative concrete batching
operation. The following areas of the manufacturing facility
were sampled;

1) dry batch loading operation,
2) central mixing loading operation,
3) Lehigh Cement silo filling operation,
4) Newcem™ silo filling operation,
5) process material samples,
6) roadway area surface samples.

A facility site plan showing the layout of the operation and the
sampling locations is presented in Figure 1.1-1.

The test program was conducted from September 7, 1993
through September 10, 1993. Air sampling was conducted at the
inlet and outlet ducting of the baghouse. The baghouse inlet was
sampled for Total Suspended Particulate (TSP), particulate matter
less than or equal to ten microns (PM,o) and metals emissions.
The baghouse outlet was sampled for TSP and PM,o. The targeted
metals are listed in Table 1.1-1. Process materials from the
delivery, storage and handling areas were anal~zed for moisture
and sieve size. The process samples of Newcem M and Lehigh
Cement were also analyzed for the targeted metals listed in Table
1.1-1.
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TABLE 1.1-1: Targeted Metals for Chaney Enterprises
(Waldorf, Maryland)

METAL

arsenic
beryllium

cadmium
chromium

lead
manganese

mercury
nickel

phosphorus
selenium

1.2 Test Program Personnel

The key personnel who coordinated the test program and their
phone numbers are:

• ETS, Inc., project Manager, Ken Appell
• EIB Technical Coordinator, Ron Meyers
• EMB Field Test Coordinator, John Brown
• Chaney Enterprises, Bob stall

2

703/265-0004
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2.0 PLANT AND SAMPLING LOCATION DESCRIPTION

The Chaney Enterprises concrete batching operation is
located in Waldorf, Maryland. This facility consists of
juxtapositioned central mix and dry batch plants along with
ancillary areas used for delivery, storage and material handling.
The air sampling was conducted in the inlet and outlet ducting of
the baghouse. Process material samples were obtained from
storage bins, paved and unpaved roadway sections, and delivery
tanker trucks.

2.1 Process Description and Operation

The Chaney Enterprises concrete batching facility produces
cement for state and private construction jobs. The cement is
produced by combining a variety of stone aggregates and specialty
cements with water. Three types of specialty cements are
currently used at this facility: (1) capitol cement; (2) Lehigh
cement; and (3) Newcem™. Batch plant No.1 consists of a
central mix plant and a dry batch plant. Both plants use the
same general operations, raw materials, material handing
equipment (conveyors and storage silos), control room and
baghouse. The central mix and dry batch plants differ in the
form/state that the cement is delivered into the cement trucks.

The central mix plant uses a centrally located I'master"
mixing drum to blend several truck loads of cement at once. The
cement that is produced in this operation is at its final
composition when it is decanted into the cement trucks, i.e.
water will not be added to the cement truck mix at the job site.
The central mix plant is only used on heavy production days,
since this plant is designed to load mUltiple trucks in a short
amount of time and therefore can not easily accommodate sporadic
cement orders.

The dry batch plant introduces the aggregate and specialty
cements into each cement truck in a dry-state. Water for the mix
is added at the job-site by the truck driver from a water tank
located on top of the truck. Keeping the cement mix dry until it
is required greatly cuts down on the chance of having the cement
mix set-up within the truck mixer drum.

The general processes used at both the central mix and dry
batch plants can be classified into four general operations;

(1) Aggregate Delivery and storage,
(2) Lehigh Cement and Newcem™ Delivery and storage,
(3) Dry-Batch Loading,
(4) Central Mixer Loading.

The typical batching operation starts at 6:00 a.m. and usually
ceases at around 5:00 p.m. These hours are often extended during
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the summer months in accordance with customer demand. The
central mixing operation is only used during the high production
days.

2.1.1 Aggregate Delivery and storage: The concrete batching
facility receives its aggregate raw material from an adjacent
mine owned by Chaney Enterprises. The stone is separated and
washed at the mine site before delivery to the batching plant.
The course aggregate used at the Waldorf plant includes No. 67
stone, No. 67 state-approved gravel, No. 57 Gemstar™ blue
stone, pea-gravel, and a lightweight aggregate. Sieve analyses
were performed on the No.67 state approved gravel using mesh
sizes ranging from 1-inch to u.s. Standard Sieve No.8 mesh
(0.0937-inch). The fine aggregate or sand mined at this site had
an average moisture content of 5 weight percent. The sand
moisture content ranged from 4.9 to 5.3 percent during the test
program. On-site moisture and sieve analysis were performed
using a u.S. Sieve series ranging between No.4 (0.187 inches) to
No.100 (0.0059 inches). Three sieve analysis were performed on
the fine aggregate during the test period. The sieve analysis
results showed that 2.5 to 2.7 percent of the material passed
through the No.100 mesh.

The fine and course aggregate is transported via tractor
trailer on an unpaved road to the site. This unpaved road is
approximately one-mile in length and is occasionally sprayed with
water as a dust abatement procedure.

The aggregate is stored in six open bins equipped with
bottom grates that feed into an underground belt conveyor. The
conveyor can then discharge the aggregate into the top of one of
six overhead feed bins. Two bins are designated for sand only,
while the remaining four hold various course aggregate. Below
the holding bins are belt scales that are used to measure out the
appropriate weights of each aggregate species required for the
concrete batch being produced.

2.1.2 Lehigh Cement and Newcem™ Delivery and Storage: Tanker
trucks deliver cement and Newcem™ from outside sources to the
Chaney Enterprises facility. Three cement silos are used for
storage and are located above the dry-batching area. These silos
have the following designations;

silo No.1: Contains Newcem™ which is primarily composed of
ground granulated scaling taken from the inside
of blast furnaces,

Silo No.2: contains "Capital" or standard cement,

Silo No.3: contains "Lehigh" cement which is required
for all state contracted cement.
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The cement is pneumatically conveyed from the tanker trucks to
the cement storage silos via an approximately 6-inch diameter
flexible line. A Gardener-Denver cyclo-Blower (a Rootes type
blower) rated at 535 CFM @ 2000 RPM at 20 psig powered by a 50 hp
electric motor at 1700 RPM provides the necessary pressure drop
for transfer. The typical time to transfer approximately 25 tons
of cement to any of the three silos at a normal operating
pressure of 15 psig ranged from 30 to 45 minutes.

2.1.3 Dry-Batch and Central Mixer Loading: The production of
concrete from the central mixer and dry-batching process proceeds
in the following generalized manner;

step 1: Approximately 75% of the total water required for the
mix is introduced into either the central mixer or
truck mixing drum.

step 2: Course aggregate addition to the mix begins.

step 3: Sand addition to the mix begins.

step 4: Cement and Newcem™ addition to the mix begins.

Step 5: Cement and Newcem™ addition to the mix ends, after the
required amount of each has been added to the mix.

step 6: Aggregate addition to the mix ends, after the required
amount of each type has been added to the mix.

The above six steps take approximately five minutes and nine
minutes to load nine yards of concrete using the central mix and
dry-batching processes, respectively. A truck loading log
containing date, times and yardage loaded in Appendix E.

2.2 Pollution Control Description

The air pollution control equipment at the Chaney
Enterprises facility consists of a centrally located pUlse-jet
reverse air type baghouse. The baghouse was a Model No. RA 140
S that is manufactured by C&W Manufacturing and Sales Co.,
Incorporated. The baghouse services the silo filling, dry-batch
loading, and central mixer loading operations. For dry-batch
loading, a movable shroud system is lowered to partially enclose
the charging port of the mixing drum. A portion of the air and
fugitive particulate emissions surrounding charging port are
ducted to the baghouse. Capture efficiency of the dry-batch
shroud system ranged from less than 50% to almost total capture.
It was observed that the capture efficiency was an inverse
function of wind speed. In addition, the capture efficiency of
the newer cement trucks were jUdged to be greater than the older
models. The capture efficiencies for each truck loading are
given in Appendix E.
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2.3 Air Emission and Process Sampling Locations

Emissions sampling was conducted at the baghouse common
inlet duct and the baghouse outlet exhaust stack. These
locations and sample points are shown schematically in Figures
2.3-1 through 2.3-3.

2.3.1 Baghouse Inlet Sampling Location: The dust collector
inlet duct measures l4-inches in diameter. Two five-inch ports
were installed 20-inches and 100-inches from the upstream and
downstream flow disturbances, respectively. These upstream and
downstream disturbance distances are in accordance with EPA
Method 1. Figure 2.3-1 shows a schematic for the baghouse
ducting and sampling locations. The duct was sampled using a
total of twelve traverse points in accordance with EPA Method 2.
Figure 2.3-2 is a detailed schematic of the traverse points. A
pre-test cyclonic flow check was performed at this location in
order to ensure proper flow conditions. The baghouse inlet
passed the cyclonic flow check.

2.3.2 Baghouse Outlet Sampling Location: Prior to the test
program, the baghouse exhausted directly to the atmosphere from a
l7.S-inch by la.S-inch flange located on the top of the dust
collector. In order to provide an acceptable baghouse outlet
test location, a 1S-inch diameter plastic flexible pipe was
attached to this flange. A schematic diagram of the outlet
ducting is shown in Figure 2.3-1. Two five-inch diameter ports
were installed into the plastic pipe at 60-inches and 48-inch
from the upstream and downstream flow disturbances, respectively.
These upstream and downstream disturbance distances are in
accordance with EPA Method 1. At this location, twelve sampling
and traverse points were used in accordance with EPA Method 2.
Figure 2.3-3 is a detailed schematic of the outlet sampling and
traverse points. A pre-test cyclonic flow check was performed at
this location in order to ensure that the ribbed-pipe would not
create any adverse flow conditions. The baghouse outlet passed
the cyclonic flow check.

7
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Figure 2.3-1 : Schematic Diagram of the Chaney Enterprises
Baghouse at the Waldorf Batching Plant
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DISTANCE FROM

POINT ~lD INSIDE OF PORT

(inches)

1 2.1 0.30

2 6.7 0.94

3 11.8 1.65

4 17.7 2.48

5 25.0 3.50

6 35.6 4.98

7 64.4 9.02

8 75.0 10.50

9 82.3 11.52

10 88.2 12.35

11 93.3 13.06

12 97.9 13.70

INSIDE STACK DIAMETER 14.0 in 1.2 ft

DISTANCE UPSTREAM FROM
8.3 ft 7.1 DIA

DISTURBANCE

DISTANCE DOWNSTREAM FROM 1.7 ft 1.4DIA
DISTURBANCE

pigure 2.3-2 : Baghouse Inlet Duct Sampling and
Traverse Points Locations
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DISTANCE FROM
POINT X 10 INSIDE OF PORT

(inches)

1 2.1 0.32

2 6.7 1.00

3 11.8 1.77
4 17.7 2.66
5 25.0 3.75

6 35.6 5.33
7 64.4 9.67

8 75.0 11.25

9 82.3 12.34
10 88.2 13.23

11 93.3 14.00

12 97.9 14.68

INSIDE STACK DIAMETER 15.0 in 1.3 ft

DISTANCE UPSTREAM FROM 5.0 ft 4.0 DIA
DISTURBANCE

DISTANCE DOWNSTREAM FROM 4.0 ft 3.2 CIA
DISTURBANCE

Figure 2.3-3 : Baghouse Outlet Duct Sampling and
Traverse Points Locations
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3.0 SUMKARY AND DISCUSSION O~ TBST RBSULTS

3.1 Objectives and Test Matrix

The purpose of the test program was to develop emission
factors for the operations used within a typical concrete
batching facility.

The specific objectives of the test program for the Chaney
Enterprises Cement Plant were:

(1) Measure the following emissions for the Lehigh Cement
and Newcem™ delivery and storage operation:

•
•
•

Particulate Matter
~10
MUltiple Metals

(2) Measure the following emissions for the Dry-Batch
loading operation:

•
•
•

Particulate Matter
~10
MUltiple Metals

(3) Measure the following emissions for the Central Mixer
loading operation:

•
•
•

3.2 Test Matrix

Particulate Matter
PM~
MUltiple Metals

Table 3.2-1 presents an overview of the sampling and
analytical matrix for measuring emissions from the Chaney
Enterprises Concrete Batching Plant. A more detailed delineation
of the source test program is contained in the field test log
located in Appendix A.
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TABLE 3.2-1

OVERVIBW OF TEST PROGRAM FOR CIIANEY BBTERPRISBS COBCRETB HATCHING PLAHT

PROCESS SAMPLE ANALYSIS
DESCRIPTION LOCATION DATE RUN NO. MODE

DRY BATCH LOADING BAGHOUSE INLET 09/07/93 TL-M201A-Rl PM10, TSP &MM
09/07/93 TL-M201A-R2 PM10, TSP &MM
09/08/93 TL-M201A-R4 PM10, TSP &MM
09/09/93 TL-M20lA-R9 PM10, TSP &MM
09/09/93 TL-M201A-R14 PM10, TSP &MM
09/10/93 TL-M201A-R1S PM10, TSP &MM
09/10/93 TL-M201A-R16 PM10, TSP &MM

CENTRAL MIXER LOADING BAGHOUSE INLET 09/09/93 TL-M201A-R10 PM10, TSP &MM
09/09/93 TL-M201A-Rll PM10, TSP &MM
09/09/93 TL-M201A-R12 PM10, TSP &MM
09/09/93 TL-M201A-R13 PM10, TSP &MM
09/10/93 TL-M201A-R17 PM10, TSP &MM

LEHIGH SILO FILLING BAGHOUSE INLET 09/08/93 TL-M201A-R7 PM10, TSP &MM

DRY BATCH LOADING WITH BAGHOUSE INLET 09/08/93 TL-M201A-RS PM10, TSP &MM
NEWCEM SILO FILLING BAGHOUSE INLET 09/09/93 TL-M201A-R8 PM10, TSP &MM

BAGHOUSE INLET 09/10/93 TL-M201A-R18 PM10, TSP & MM
BAGHOUSE OUTLET 09/08/93 CF-M201A-R2 PM10 & TSP

DRY BATCH LOADING WITH BAGHOUSE INLET 09/08/93 TL-M201A-R3 PM10, TSP & MM
LEHIGH SILO FILLING

CEMENT SILO FILLING BAGHOUSE OUTLET 09/07/93 CF-M201A-R1 PM10 & TSP

DRY BATCH AND BAGHOUSE OUTLET 09/09/93 CF-M201A-R3 PM10 & TSP
CENTRAL MIX LOADING

DRY BATCH AND CENTRAL BAGHOUSE OUTLET 09/10/93 CF-M201A-R4 PM10 & TSP

12



3.3 pield Test Changes, Problems, and Comments

3.3.1 Baghouse Inlet Sampling: The standard operating procedure
used at the batching plant was not necessarily conducive to air
emission sampling. The sampling problem involved isolating the
air emissions from the tanker truck off-loading of specialty
cement into its silo storage from the dry-batch or central mix
loading when both these operations occurred simultaneously. This
problem could not be solved by changing the standard operation at
the facility due to economic factors. The problem was partially
solved by; (1) only sampling the specific process when that
operation was being performed independently; and (2) obtaining
accurate operational logs and notes.

The Dry Batch Loading, Central Mixer Loading and Lehigh Silo
Filling operations were successfully isolated during the sampling
program. The problem of simultaneous operations was most evident
when sampling for the Newcem™ silo Filling process. It was
impossible to separate the Newcem™ silo Filling from the Dry
Batch Loading durin~ the test program. It was believed by the
EMB that the Newcem Silo Filling emissions could be obtained by
difference from the combined Dry Batch Loading and Newcem™ Silo
Filling emissions. After reducing the data, it became apparent
that a simple subtraction of the average Dry Batch Loading mass
emission from the average Dry Batch Loading with Newcem™ Silo
Filling to obtain an average Newcem™ Silo Filing emission would
not be accurate.

3.3.2 Baghouse Outlet sampling: The problem of isolating the
emissions for a single operation also occurred at the baghouse
outlet. This problem was compounded by the extremely long
sampling times required in order to achieve a measurable filter
catch. The run times of the last two baghouse outlet tests were
extended to 12 hours in order to obtain an adequate sample. It
should be noted that Chaney Enterprises replaced the filters in
their baghouse one-week prior to testing.

3.3.3 Metals Analysis: The filters were combined according to
the process sampled at the inlet to the baghouse and were
analyzed for the targeted metals. This resulted in one metals
analysis each for the Dry-Batch Loading, Central Mixer Loading,
Lehigh Silo Filling, Dry Batch with Newcem™ Silo Filling, and
Dry Batch Loading with Lehigh silo Filling operations; therefore
the metals results are not averages of separate filters from each
run. The PM,o acetone washes did not undergo metals analysis.
The metals emissions can only be considered to represent that
present in the PM,o fraction within the particulate filter catch.

The zero-values that are reported in the summary tables are
a result of the blank correction were both the filter and blank
metals analyses were below detection limits. The detection

13



limits for each target metal are listed with the raw laboratory
data in Appendix 0.3.

3.4 Summary of Results

The results of the emissions testing at the Chaney
Enterprises concrete batching plant are summarized for the
overall program in Table 3.4-1. The results are summarized by
sampling run for the baghouse inlet and outlet particulate
emissions in Tables 3.4-2 and 3.4-3, respectively. The moisture
and sieve analysis and targeted metal concentrations for the
process samples are given in Table 3.4-4.
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TABLE 3.4-1

SUMMARY OF AVERAGE BAGBOUSE EMISSIONS

BAGHOUSE INLET
CENTRAL LEHIGH

DRY BATCH MIXER SILO BAGHOUSE
GAS PARAMETERS LOADING LOADING FILLING DBL + NSF DBL + LSF OUTLET

Temperature - F 75.0 70.9 73.0 72.3 66.2 78.3
Velocity - fps 51.98 49.03 53.78 54.45 52.44 42.24
Moisture - wt\ 2.97 2.47 1.15 3.23 3.47 1.2
Flow Rate - dscfm 3161 3017 3355 3316 3238 3013
D50 9.79 9.88 9.96 9.68 9.45 9.85

AVERAGE EMISSIONS

PM10 Cone. - grjdcsf 0.177 0.100 0.508 0.974 0.612 1.85E-04
PM10 Mass Rate - lbjhr 4.771 2.636 14.608 27.838 16.990 4. 71E-03

TSP Cone. - grjdscf 0.470 0.277 0.626 2.339 0.701 3.32E-04
TSP Mass Rate - lbjhr 12.668 7.078 18.004 65.912 19.456 8.44E-03

l-'
U1

Targeted Metals - lb/hr

Arsenic (AS) 1.71E-OS 7.37E-06 6.29E-OS 1.1SE-OS NjA NjA
Beryllium (Be) 1.56E-06 O.OOE+OO 6. 73E-07 6.5lE-07 NjA NjA
Cadmium (Cd) 8.62E-07 3.7SE-07 8.75E-06 O.OOE+OO N/A NjA
Chromium (Cr) 3.0SE-04 4.S0E-OS 9.42E-06 2.00E-OS NjA N/A
Lead (Pb) 2.39E-OS 1. 21E-05 2.76E-OS O.OOE+OO N/A NjA
Manganese (Mn) 2.00E-03 1.94E-03 7.61E-03 S.62E-02 NjA NjA
Mercury (Hg) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO NjA NjA
Nickel (Ni) 2.38E-04 1.04E-04 6.63E-04 1.22E-04 N/A NjA
Phosphorus (P) 2.96E-04 1.2SE-05 1.04E-03 O.OOE+OO N/A N/A
Selenium (Se) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO NjA NjA

Notes:
DBL + NSF is defined as Dry Batch Loading with Newcem™ Silo Loading.
DBL + LSF is defined as Dry Batch Loading with Lehigh Silo Loading.
All particulate emission averages are time weighted.
Targeted metal emissions do not represent averages, but represent analyses of filters that were combined from
like process sampling runs. The metals analysis were made from the PM Q portion of the particulate catch.
Zero-value emission rates result from a blank correction were both the l~lter and blank metal concentrations
are non-detects.



TABLE 3.4-2

SlIIMRY OF BAGHOOSE INLET ElUSSUIiS All) lATCHING OPERATUIIS

PARTICULATE EMISSIONS
TEST NO. OF SILO CEMENT CEMENT NEWCEM ESTIMATED PM10 TSP

TEST CONDITION/ START END TIME TRUCKS FILLING LOADED USED USED CAPTURE CONC. MASS RATE CONC. MASS RATE
RUN NO. DATE TIME .!lML Qill!l LOADED .l1ill- (YARDS) .l1ill- .l1ill- EFFICIENCY (gr/dscf) ( lb/hr) (gr/dscf) (lb/hr)

DRY lATCH LOADING
n-M201A-R1 09/07/93 10:21 13:26 56.8 15 0 95 48930 1130 UNKNCMl 0.319 8.655 0.369 10.020
n-M201A-R2 09/07/93 14:45 15:42 30.2 6 0 41.5 29200 12250 UNKNCMl 0.160 4.013 0.214 5.358
TL -M201A-R4 09/08/93 07:30 09:00 30.0 5 0 45 27840 0 79 0.105 2.970 0.145 4.112
TL-M201A-R9 09/09/93 07:01 07:31 30.1 8 0 69 39110 0 78 0.056 1.588 0.125 3.583

TL-M201A-R14+ 09/09/93 15:40 17:27 22.1 6 0 41 24340 10220 58 0.215 4.971 6.250 144.524
TL-M201A-R15 09/10/93 07:17 08:28 30.0 6 0 32.5 32650 3100 68 0.166 4.4n 1.480 40.027
TL-M201A-R16 09/10/93 08:55 09:34 30.0 7 0 41.5 22010 0 60 0.131 3.470 0.581 15.351

Total: 142 32 0 229
Time Weighted Average (when applicable)+: 6.4 0 45.8 71 0.1n 4.n1 0.470 12.668
+ Run TL-M201A-R14 was not included in the averaging due to failed isokinetics.

CENTRAL MIXER LOADING
n-M201A-R10 09/09/93 08:57 09:27 30.1 5 0 45 30180 13900 90 0.060 1.529 0.085 2.154

,... n-M201A-R11 09/09/93 09:28 10:13 30.2 6 0 50 52520 8870 98 0.066 1.622 0.255 6.320

"" TL-M201A-R12 09/09/93 10:20 11:38 30.2 6 0 36 36170 9300 99 0.013 0.309 0.573 14.119
TL-M201A-R13 09/09/93 14:11 14:41 29.9 5 0 44 28010 8700 99 0.123 3.422 0.165 4.600
TL-M201A-R17 09/10/93 12:32 13:45 27.2 8 0 72 44850 13900 99 0.252 6.708 0.310 8.274

Total: 147 30 0 247
Time Weighted Average (when applicable): 6 0 49 97 0.100 2.636 0.2n 7.078

LEHIGH SILO FILLING
TL-M201A·R7 09/08/93 12:03 13:43 30.2 101000 0 0 0 0.508 14.608 0.626 18.004

DRY lATCH UMDING IIITH IfEII:BI SILO FILLING
TL-M201A-R5 09/08/93 09:07 09:51 30.1 8 30095 34 11340 0 39 1.430 41.768 2.480 n.339
TL-M201A-R8 09/09/93 06:18 06:46 27.8 3 31n1 27 14170 0 rz 0.607 17.574 1.100 31.730

n-M201A-R18 09/10/93 17:22 17:52 29.9 1 51900 5 4180 2380 65 0.857 23.359 3.350 91.223

Total: 87.8 12 113716 66
Time Weighted Average (when applicable): 4 37905 22 58 0.974 27.838 2.339 65.912

DRY BATCH LOADING IIITH LEHIGH SILO FILLING
TL-M201A-R3 09/08/93 06:12 07:08 30.0 6 35541 * 50 27880 0 70 0.612 16.990 0.701 19.456

NO LOADING (BLANK)
TL-M201A-R6 09/08/93 10:08 11:12 30.1 0 0 0 0.023 0.6n 0.044 1.269

'It The weight of Lehigh cement that was unloaded during this sampling run was estimated. The estimation was based on the total weight of the
tanker truck delivery, delivery time and sample time.



TABLE 3.4-3

SUMMARY OF BAGHOUSE OUTLET PARTICULATE EMISSIONS

RUN 1.0. CF-M201A-R1 CF-M201A-R2 CF-M201A-R3 CF-M201A-R4 AVERAGE
DATE 09/07/93 09/08/93 09/09/93 09/10/93
TIME STARTED 09:12 06:01 05:58 05:57
TIME ENDED 13:38 12:01 17:58 17:57

SAMPLING PARAMETERS

Metered Volume - dcf 52.112 167.998 330.348 332.179 220.659
Corrected Volume - dscf 49.938 164.613 320.238 317.289 213.020
Total Test Time - min 114.0 359.4 719.9 720.0 478.3
% Isokinetics 100.9 102.7 102.0 105.5 102.8
050 9.99 9.60 9.89 9.92 9.85

GAS PARAMETERS

Gas Temperature - of 81.0 80.7 73.6 78.0 78.3
Oxygen - % 20.9 20.9 20.9 20.9 20.9
Carbon Dioxide - % 0.0 0.0 0.0 0.0 0.0
Moisture - % 1.16 2.01 0.91 0.81 1.2

GAS FLOWRATE

Velocity - fUsec 42.29 43.90 41.96 40.82 42.24
Actual Volume - acfm 3114 3232 3090 3006 3110
Standard Volume - dscfm 3017 3100 3031 2902 3013

PM10 EMISSIONS

Concentration - gr/dscf 9.27E-05 1.22E-04 1.25E-04 4.00E-04 1.85E-04
Mass Rate - Ib/hr 2.40E-03 3.24E-03 3.26E-03 9.94E-03 4.71E-03

PM (>10 Microns) EMISSiONS

Concentration - gr/dscf O.OOE+OO O.OOE+OO 2.81E-04 3.07E-04 1.47E-04
Mass Rate - Ib/hr O.OOE+OO O.OOE+OO 7.31E-03 7.63E-03 3.73E-03

TSP

Concentration - gr/dscf 9.27E-05 1.22E-04 4.07E-04 7.06E-04 3.32E-04
Mass Rate - Ib/hr 2.40E-03 3.24E-03 1.06E-02 1.76E-02 8.44E-03
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TABLB 3.4-4

SUMMARY OF IIJIS'l'URIl AIID SIBV'B AlmLTSIS OF PllOCBSS SAMPLBS

COURSE COURSE ROAD ROAD ROAD ROAD
LEHIGH CHANEY BLACK MATERIAL MATERIAL MATERIAL MATERIAL SAND SAND SAND

GRAVIMETRICS CEMENT NEWCEM STONE AGGREGATE 11 '2 13 14 11 '2 '3

Total Sample Weight - grams 1021 96f. 30617 27669 56U 30618 18371 612f. 1531 U74 U7f.
Moisture - WU 0.13 0.06 3.28 0.61 2.28 2.57 3.75 1.10 f..88 f..87 5.26

SIEVE ANALYSIS (' LESS THAN)

18 Mesh (1000 Microns) 100.0000 100.0000 0.7986 0.6671 80.7283 31.4991 45.3248 67.5700 67.7959 64.4076 65.8906

20 Mesh (850 Microns) 100.0000 100.0000 0.7518 0.6204 77.4965 29.8910 f.3.7446 64.7939 64.065f. 60.9548 62.2850

25 Mesh (710 Microns) 100.0000 100.0000 0.7048 0.5841 73.8696 28.1036 41.9537 61.7676 59.56U 56.6469 57.8637

30 Mesh (600 Microns) 100.0000 100.0000 0.6573 0.5564 69.9362 26.1912 39.8177 58.4386 54.6202 51.8464 52.5921

35 Mesh (500 Microns) 100.0000 100.0000 0.6116 0.5322 6f..f.399 23.6581 36.6547 53.9497 47.3994 45.1271 f.5.U98

60 Mesh (250 Microns) 99.9641 100.0000 0.3887 0.4441 40.4359 13.1419 22.2666 34.0158 13.8562 13.1847 13.1844

80 Mesh (180 Microns) 99.9332 100.0000 0.2953 0.4134 32.1257 11.1004 17.5210 27.6511 6.1509 6.2578 6.3888

100 Mesh (150 Microns) 99.8979 99.9932 0.2547 0.3977 29.2318 9.9283 15.3925 24.8167 4.2995 4.3031 4.7627

200 Mesh (75 Microns) 99.4801 99.4616 0.1398 0.3535 16.9084 6.1310 9.1721 11.3746 1.8216 2.f.295 2.4742

MULTI-METALS ANALYSIS (mq/kq)*
......

Arsenic (As) 5.88 O.U+00
Beryllium (Be) 0.56 5.65
Cadmium (Cd) 0.75 0.48
Chromium (Cr) 39.1 20.6
Lead (Pb) 13.0 0.07+
Manganese (Mo) 768 2170
Mercury (Hg) 0.09+ 0.1+
Nickel (Ni) 13.4 1.30
Phosphorus (P) 345 69.4+
Selenium (se) 0.15+ 0.16

* Case 1 calculations substitute the detection limit value for all the non-detected species.
The non-detection limit values are indicated with an "+".



3.4.1 Cement Delivery and storage: The average mass emissions
for TSP from the silo loading operations ranged from 18.004 lb/hr
at 0.626 gr/dscf for Lehigh cement to 65.9 lb/hr at 2.34 gr/dscf
for the combined dry batch loading with Newcem™. It should be
noted that there was only one sampling run obtained for the
Lehigh silo filling. The particulate emissions are summarized in
Table 3.4-1. Process batching data for each sampling run is
summarized in Table 3.4-2

The targeted metals emissions for cement delivery and
storage ranged from a high 5.62E-02 lb/hr of Mn to zero. The
zero-value metals emissions are a result of below detection-limit
levels occurring for both the analyzed filter and blank. The
targeted metal emissions are summarized in Table 3.4-1.

3.4.2 Dry Batch Loading: The time weighted mass emissions for
PM,o and TSP were 4.77 lb/hr at 0.177 gr/dscf and 12.668 lb/hr at
0.470 gr/dscf, respectively. The PM,o and TSP mass emissions for
the six valid runs ranged from 1.6 to 8.7 lb/hr and 3.6 to 40.0
lb/hr, respectively. The particulate emissions are summarized in
Table 3.4-1. Process batching data for each sampling run is
summarized in Table 3.4-2

The targeted metals mass emissions ranged from 2.00E-3 lb/hr
for Mn to zero for Hg and See The zero-value metals emissions
are a result of below detection-limit levels occurring for both
the analyzed filter and blank. The mass emissions and the
targeted metal emissions for dry batch loading are summarized in
Table 3.4-1.

3.4.3 Central Mixer Loading: The time weighted mass emissions
for PM,o and TSP were 2.636 lb/hr at 0.100 gr/dscf and 7.078
lb/hr at 0.277 gr/dscf, respectively. The PM,o and TSP mass
emissions for the five runs ranged from 0.31 to 6.7 lb/hr and 2.1
to 14.2 lb/hr, respectively. Process batching data for each
sampling run is summarized in Table 3.4-2.

The targeted metals mass emissions ranged from 1.94E-3 lb/hr
for Mn to zero or non-detected for Be, Hg and See The zero-value
metals emissions are a result of below detection-limit levels
occurring for both the analyzed filter and blank. The mass
emissions and the targeted metal emissions for the Central Mixer
Loading are summarized in Table 3.4-1.

3.4.4 Baghouse Outlet Emissions: The four runs that were made
at the baghouse outlet produced an average TSP emissions rate of
0.0084 lb/hr at 0.00033 gr/dscf. The average PM,o emissions for
these runs were 4.71E-03 lb/hr at 1.85E-04 gr/dscf. The outlet
mass emissions are summarized in Table 3.4-1. Emission data for
each outlet sampling run is summarized in Table 3.4-3.
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3.4.5 Process Samples: The results of the moisture and sieve
analysis done on the process samples are given in Table 3.4-4.
The targeted metals analyses conducted on the Lehigh cement and
Newcem™ are also shown in Table 3.4-4.
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4.0 SAMPLING AND ANALYTICAL PROCBDURBS POR SOURCB TBSTING

4.1 Sampling and Traverse Point Determination - EPA Method 1:
EPA Method 1 procedures are used to determine suitability of test
locations and to calculate the Sfmpling and traverse points for
each location. The results of EPA Method 1 analysis for each
sampling location are provided in the following sections.

4.1.1 Sampling and Traverse Points for the Baghouse Inlet Duct:
Figures 2.3-1 and 2.3-2 presents a schematic of the sampling and
traverse points used at the baghouse inlet duct. A total of 12
points (6 points for each of two ports) were utilized for all
pollutant and gas flowrate measurements.

4.1.2 Sampling and Traverse Points for the Baghouse Outlet Duct:
A total of 12 points (6 points for each of two ports) were
utilized for all gas flow rate measurements at the baghouse
outlet. Figure 2.3-3 displays a schematic of the traverse points
used to measure gas velocity, temperature, moisture.

4.2 Volumetric Measurements - EPA Method 2: EPA Reference
Method 2 was used to measure the gas velocity in order to
determine volumetric flow rates of the stack gases. stainless
steel Type-S pitot tubes were used to measure the gas velocity
heads. The pitot tubes were calibrated against a NIST traceable
pitot tube in accordance with Method 2 procedures. Calibrated
Type-K thermocouples were used to determine stack gas
temperatures. velocity and temperature measurements were made at
each of the traverse points determined by EPA Method 1.

4.3 Molecular Weight Determination - Ambient Air: The cement
batching process does not involve any combustion processes. The
process only involves the mixing of aggregate stone and cement
with water; therefore the ambient air composition of 79% N2 and
20.9% O2 was used for the molecular weight determination.

4.4 Flue Gas Moisture Content - EPA Method 4: The flue gas
moisture content was measured in conjunction with each of the
pollutant tests according to the sampling and analytical
procedures outlined in EPA Method 4. The flue gas moisture for
each test was determined by gravimetric analyses of the water
collected in the impinger train. All impingers were contained in
an ice bath during the testing in order to assure complete
moisture condensation of the sampled flue gas. Any moisture
which was not condensed in the impingers was captured in the
silica gel contained in the final impinger.

4.5 TSP and PHD sampling - EPA Method 201A: EPA Method 201A
was used for de~ermination of PM, emissions. This procedure
utilized an in-stack PM,o sizing ~evice and an in-stack filter in
conjunction with an EPA Method 5 train. Gravimetric emissions
analyses were performed as described by EPA Method 5.
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4.5.1 Sampling Train Description: The Method 201A train
consisted of a cyclone followed by a 47 mm diameter glass fiber
(Gelman) filter. These in-stack components were attached to an
unheated stainless steel probe. The Method 201A sampling train
is shown in Figure 4.5.1-1.

Gelman
Filter

\

NCr /Thermocouple

Pitot
Tubes
(Type-S)

Stainless Steel Conduit

Inclined
t.lonometer

Thermometer

Sample Line

<,

Inclined
Manometer

Thermometers

/ "

Dry Gas
MeIer

By-Pass
Valve

Vane
Pump

Vacuum
GaUlle

Pigure 4.5.1-1: Method 201A Sampling Train

The stack gases were drawn through the cyclone where a
portion of the airborne particulate is separated before it passes
through a Gelman filter. The size fraction of the particles that
have a 50 percent probability of exiting the cyclone through the
Gelman filter are defined as the cyclone cut size (050 ) , The
required particle size for a valid test run ranges from 9 um to
11 um. After the sample gas passes through the Gelman filter, it
then enters a stainless steel conduit which leads into a glass
impinger train consisting of four impingers immersed in an ice
bath. The first and second impingers each contained 100
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milliliters of water. The third impinger was initially empty and
the fourth impinger contained approximately 200 grams of color
indicating silica gel.

4.5.2 Pre-Test Preparation: Before sampling, a velocity
traverse of the stack was performed. This traverse, along with a
gas analysis of the stack gas, was used to determine the nozzle
diameter(s) needed to maintain a flow rate through the cyclone to
achieve a cut size of 10~m. A nozzle was selected by comparing
the velocity heads from the velocity traverse with the APmin and
Ap~x calculated for each nozzle. The nozzle was chosen to
bracket all the Ap's from the velocity traverse. If one nozzle
did not meet this criterion, then the nozzle was changed during
the sampling run so that the velocity head at that sampling point
was within the APmir;l and Ap~x for that nozzle. The details of the
calculations are g1ven in Appendix F.1.

Two additional pretest calculations were also needed. The
orifice pressure head needed to maintain the necessary cyclone
flow rate was calculated. And finally, dwell time for the first
traverse point was calculated from the pretest traverse. These
calculations are also detailed in Appendix F.1.

4.5.3 Sampling Train operation: Throughout the sampling run the
orifice pressure head was maintained at the pretest calculated
value. If the stack gas temperature varied by more than 2SoF
from the pretest average temperature, then the orifice pressure
head was determined using the pretest average ± 2SoF.

The sampling train operation was modified from the standard
Method 201A technique through the use of a single sampling point
of average velocity. This sampling modification was brought
about by the limited work area available for the test team. It
was impractical and unsafe to attempt complete traverses, since
the sampling probe would extend into the cement truck traffic
during both the dry batch and central mix loading operations.
The total test duration was determined by the process time of the
plant operation being sampled. Nozzles were changed as
necessary. Filters were also changed as necessary.

4.5.4 Sample Train Recovery: The filters were quantitatively
recovered into their original tared and labeled foil wrappers at
the end of the run. At this time, the particulate matter was
quantitatively recovered using acetone from all of the surfaces
from the cyclone exit to the front half of the in-stack filter
holder, including the "turn around" cup inside the cyclone and
the interior surfaces of the exit tube. The rinsings were placed
into labeled glass bottles. The filters and rinsings were
transported to the ETS laboratory for gravimetric analyses as
described by EPA Method 5. The impinger water and silica gel
were recovered as per EPA Method 4 procedures. A schematic of
the recovery procedure are given Figure 4.5.4-1.
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Figure 4.5.4-1: EPA Method 201A Recovery Procedure.



4.5.5 PM o Analyses - EPA Method 201A: Analyses of the glass
fiber fil~ers and cyclone acetone rinses from the Method 201A
sampling were performed gravimetrically in accordance with EPA
Method 5 procedures. The total PM,o catch included the
particulate collected in the acetone rinses from all of the
surfaces from the cyclone exit to the front half of the in-stack
filter holder, including the "turn around" cup inside the cyclone
and the interior surfaces of the exit tube, as well as the
particulate collected by the glass fiber filter. The Method 201A
analysis procedure is schematically represented in Figure 4.5.5
1. Appendix 0.1 contains the analytical data for the gravimetric
PM,o analyses.

Container 1
Filter

Desiccate to
constant weight

Determine filter
particulate weight 1

Container 2
<PM10 Rinses

Reduce to
dryness in a
tared beaker

Determine residue
weight in a beaker

Container 3
>PM10 Rinses

Reduce to
dryness in a
tared beaker

Determine residue
weight in a beaker

Container 8
Silica Gel

Determine silica gel
mass weight

1 - Filter is analyzed for trace metals in accordance with EPA Method 29 analytical procedures

Figure 4.5.5-1: EPA Method 201A Analytical Procedure
Source: 40 CFR Part 51, Appendix M

25



4.5.6 Multi-Metals Analyses - EPA Multi-Metals: Only the
filters from the Method 201A sampling were analyzed for arsenic,
beryllium, cadmium, total chromium, lead, manganese, mercury,
nickel, phosphorous, and selenium at the completion of the Method
5 gravimetries. The filters that were used to sample similar
process operations were combined into single filter samples by
direction of the on-site EPA/EMB personnel.

The filters were prepared for analysis in accordance with
the procedures given in the EPA 29 method. All digestions were
performed using a 600-watt microwave digester and Teflon pressure
relief vessels. After preparation, the samples were analyzed
with a Perkin Elmer Plasma 2000 inductively coupled plasma (lCP)
spectrometer for arsenic, beryllium, cadmium, chromium, lead,
manganese, nickel, phosphorous, and selenium. A Coleman 50A cold
vapor spectrometer (CVAAS) was used to analyze the samples for
mercury.

Duplicate analyses were performed on all metals samples. In
addition, field blanks were also analyzed. Spikes were added to
the samples to determine the metals recovery efficiencies.
Appendix 0.3 contains the multi-metals laboratory data.
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5.0 FACILITY PROCBSS DATA

The facility process data reflects the specific operating
conditions of the facility during the testing. This data was
collected by EPA/EIB personnel and contains the truck
identification numbers, composition by weight of the cement
loaded, the yards of cement loaded, and a shroud collection
efficiency estimated for each load. This data was summarized in
Table 3.4-2. The process data is contained in Appendix E and is
organized by date.
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6.0 QA/QC ACTIVITIES

Specific quality control (QC) procedures were followed to
ensure the continuous production of useful and valid data
throughout the course of this test program. The QC checks and
procedures described in this section represent an integral part
of the overall sampling and analytical scheme. Strict adherence
to prescribed procedures is quite often the most applicable QC
check. A discussion of both the sampling and analytical QC
checks that were utilized during this program are presented
below.

6.1 Equipment QC Procedures

6.1.1 Equipment Inspection and Maintenance: Each item of
field test equipment was assigned a unique, permanent
identification number. An effective preventive maintenance
program was necessary to ensure data quality. Each item of
equipment returning from the field was inspected before it was
returned to storage. During the course of these inspections,
items were cleaned, repaired, reconditioned, and recalibrated
where necessary.

Each item of equipment transported to the field was
inspected again before being packed to detect equipment problems
which may originate during periods of storage. This minimizes
lost time on the job site due to equipment failure.

Equipment failure in the field is unavoidable despite the
most rigorous inspection and maintenance procedures. For this
reason, ETS routinely transported to the job site spare equipment
for all critical sampling train components.

6.1.2 Equipment Calibration: New items for which
calibration was required were calibrated before initial field
use. Equipment whose calibration status may change with use or
time was inspected in the field before testing began and again
upon return from each field use. When an item of equipment was
found to be out of calibration, it was repaired and recalibrated
or retired from service. All equipment was periodically
recalibrated in full, regardless of the outcome of these regular
inspections.

Calibrations are conducted in a manner, and at a frequency,
which meets or exceeds u.S. EPA specifications. ETS followed the
calibration procedures outlined in the EPA Methods, and those
recommended within the Quality Assurance Handbook for Air
Pollution Measurement Systems: Volume III (EPA-600/4-77-027b,
August, 1977). When these methods were inapplicable, ETS used
methods such as those prescribed by the American Society for
Testing and Materials (ASTM).
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Data obtained during calibrations were recorded on
standardized forms, which were checked for completeness and
accuracy by the quality assurance director or the quality
assurance manager. Data reduction and SUbsequent calculations
were performed using ETS computer facilities. Calculations were
checked at least twice for accuracy.

Emissions sampling equipment requiring calibration included pitot
tubes, pressure gauges, thermometers, dry gas meters, and
barometers. The following sections elaborate on the calibration
procedures followed by ETS for these items of equipment.

6.1.2.1 Pitot Tubes: All Type-S pitot tubes used by ETS,
whether separate or attached to a sampling probe, are constructed
in-house. Each new pitot was calibrated in accordance with the
geometric standards contained in EPA Method 2. A Type S pitot
tube, constructed and positioned according to these standards,
had a coefficient of 0.84 ± 0.02. This coefficient should not
change as long as the pitot tube was not damaged. The actual
coefficient of each pitot tube was determined using a wind tunnel
calibration against a standard NIST traceable pitot tube. These
calibrations were performed in accordance with EPA Method 2
procedures.

Each pitot tube was inspected visually upon return from the
field. If a cursory inspection indicated damage or raised doubt
that the pitot remained true to its original calibration, the
pitot tube was refurbished as needed and recalibrated.

6.1.2.2 Impinger Thermometer: Prior to the start of
testing, the thermometer used to monitor the temperature of the
gas leaving the last impinger was compared with a mercury-in
glass thermometer which meets ASTM E-1 No. 63F specifications.
The impinger thermometer was adjusted when necessary until it
agreed within 2°F of the reference thermometer. If the
thermometer was not adjustable, it was labeled with a correction
factor.

6.1.2.3 Dry Gas Meter Thermometer: The thermometer used to
measure the temperature of the metered gas sample was checked
prior to each field trip against an ASTM mercury-in-glass
thermometer. The dry gas meter thermometer was acceptable if the
values agree within ± 5.4°F. Thermometers not meeting this
requirement were adjusted or labeled with a correction factor.

6.1.2.4 Flue Gas Temperature Sensor: All thermocouples
employed for the measurement of flue gas temperatures were
calibrated upon receipt. Initial calibrations were performed at
three points (ice bath, boiling water, and furnace). An ASTM
mercury-in-glass thermometer was used as a reference. The
thermocouple was acceptable if the agreement is within 1.5
percent (absolute) at each of the three calibration points.
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On-site, prior to the start of testing, the reading from the
flue gas thermocouple-potentiometer combination was compared with
an ASTM mercury-in-glass reference thermometer. If the two agree
within ± 1.5 percent (absolute), the thermocouple and
potentiometer were considered to be in proper working order for
the test series. After each field use, the thermocouple
potentiometer system was compared with an ASTM mercury-in-glass
reference thermometer at a temperature within ± 10 percent of the
average absolute flue gas temperature data. If the absolute
temperatures agree within ± 1.5 percent, the temperature data
were considered valid.

6.1.2.5 Dry Gas Meter and Orifice: Two procedures were
used to calibrate the dry gas meter and orifice simultaneously.
The full calibration was a complete laboratory procedure used to
obtain the calibration factor of the dry gas meter. Full
calibrations are performed over a wide range of orifice settings.
A simpler procedure, the post test calibration, was designed to
check whether the calibration factor had changed. Post test
calibrations were performed after each field test series at an
intermediate orifice setting (based on the test data) and at the
maximum vacuum reached during the test.

Each metering system received a full calibration at the time
of purchase and a post test calibration after each field use. If
the calibration factor Y deviated by less than five percent from
the initial value, the test data were acceptable. If Y deviated
by more than 5 percent, the meter was recalibrated and the meter
coefficient (initial or recalibrated) that yielded the lowest
sample volume for the test runs was used. EPA Method 5 requires
another full calibration anytime the post test calibration check
indicates that Y had changed by more than 5 percent. Standard
practice at ETS is to recalibrate the dry gas meter anytime Y was
found to be outside the range of 0.98 to
1.02.

An orifice calibration factor was calculated for each flow
setting during a full calibration. If the range of values did
not vary by more than 0.15 in. H20 over the range of 0.4 to 4.0
in. H20 , the arithmetic average of the values obtained during the
calibration was used.

6.2 sampling QC Procedures

6.2.1 Pre-Test QC Checks and Procedures: The following
pretest QC checks were conducted:

All sampling equipment was thoroughly checked to ensure
clean and operable components.

Equipment was inspected for possible damage from
shipment.
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The oil manometer used to measure pressure across the
Type S pitot tube was leveled and zeroed.

The number and location of the sampling traverse points
were checked before taking measurements.

The temperature measurement system was visually checked
for damage and operability by measuring the ambient
temperature prior to each traverse.

All cleaned glassware and sample train components were
kept sealed until train assembly.

The sampling trains were assembled in an environment
free from uncontrolled dust.

Each sampling train was visually inspected for proper
assembly.

Pretest calculations determined the proper sampling
nozzle size.

6.2.2 QC Checks and Procedures During Testing: The
following checks and procedures will be conducted during testing:

Readings of temperature and differential pressure were
taken at each traverse point.

All sampling data and calculations were recorded on
preformatted data sheets.

All calibration data forms were reviewed for
completeness and accuracy.

Any unusual occurrences were noted during each run on
the appropriate data form.

The project supervisor reviewed sampling data sheets
daily during testing.

The roll and pitch axis of the Type S pitot tube and
the sampling nozzle were properly maintained.

Leak check the train before and after any filter
change.

Conduct additional leak checks if the sampling time
exceeded 4 hours.

Maintained the probe, filter and impingers at the
proper temperature.
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Maintained ice in the ice bath at all times.

Make proper readings of the dry gas meter, delta P and
delta H, temperature, and pump vacuum during sampling
at each traverse point.

Maintained isokinetic sampling within the requirements
of each method.

6.2.3 QC Checks and Procedures After Testing:

Visually inspect the sampling nozzle.

Visually inspect the Type S pitot tUbe.

Leak check each leg of the Type S pitot tube.

Leak check the entire sampling train.

6.3 Analytical QA Procedures

All analytical QA procedures followed those given in each
test method. Each test method along with the prescribed
reference sections regarding auditing procedures are as follows:

Test Method

Method 29

Method 201A

6.4 Analytical QC Procedures

Reference

Method 29, Section 7
of 40 CFR 60

Method 201A, Section 4
of 40 CFR 60

All analyses for this program were performed using accepted
laboratory procedures in accordance with the specified analytical
protocols. Adherence to prescribed QC procedures ensured data of
consistent and measurable quality. Analytical QC focused upon
the use of control standards to provide a measure of analytical
precision and accuracy. Also, specific acceptance criteria were
defined for various analytical operations including calibrations,
control standard analyses, drift checks, blanks, etc. The
following general QC procedures were incorporated into the
analytical effort:
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The on-site project supervisor reviewed all analytical
data and QC data on a daily basis for completeness and
acceptability.

Analytical QC data was tabulated using the appropriate
charts and forms on a daily basis.

Copies of the QC data tabulation were submitted to the
quality assurance manager following the completion of
the test program.

All hard copy raw data (i.e., strip charts, computer
printouts, etc.) were maintained in organized files.

6.5 QA/QC Checks of Data Reduction

Calculations that were to be used in the field were checked
by the QA officer prior to testing with predetermined data. The
QA officer performed random checks in the field to insure data
was being properly recorded. Upon completion of the testing,
data was then transferred from the data sheets to the computer.
This process was also reviewed and checked by the QA officer.
When mUltiple tests were performed in one location, data from
each test were compared.

6.6 Sample Identification and custody

Each test run was assigned a unique run identification
(i.d.) which consisted of a 3 digit code for the location, the
test method and the specific test run. Labels were pre-printed
with the test method, the container number, a unique
client/sample i.d., a space to write in the run number described
above and the contents of the sample container. As each sample
was recovered, its sample label was attached and the sample
number and contents were recorded in the chain of custody section
of the run sheet. The run identification, the sample number and
contents were then recorded in a bound field sample log that was
maintained by the sample recovery person. A three way check was
then made by the recovery person to insure that the sample label
information, the log book information and the run sheet chain of
custody all corresponded correctly.

When the samples were returned for analysis, the team leader
again checked to see that the sample label information, the run
sheet chain of custody and the field log book information all
corresponded correctly. Any discrepancies were brought to the
attention of the project manager. If any condition existed that
may influence the integrity of the sample, it was noted and
brought to the attention of the project manager (i.e. broken
seals, leaking samples, improper storage temperature). All of
the chain of custody information was entered into a database. A
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print out of the computerized field log was made and checked
against the chain of custody on the test run sheet. A copy of
the computerized chain of custody accompanied the samples to the
location where they were to be analyzed. Each sample label was
checked again against the computerized field log as it was sent
from sample management.
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TEST LOG
CHANEY ENTERPRISES

92-655 WA15

TEST TEST TIME
OPERATION LOCATION PARAMETER METHOD RUN LD. DATE__ START -..E.ND

CEMENT SILO FILLING BAGHOUSE OUTLET TSP & PM10 M201A CF-M201A-R1 09/07/93 09:12 09:49
11:07 11:46
13:00 13:38

Total Sampling Time (min): 114

CEMENT SILO FILLING BAGHOUSE OUTLET TSP & PM10 M201A CF-M201A-R2 09/08/93 06:01 12:01
Total Sampling Time (min): 360

CEMENT SILO FILLING BAGHOUSE OUTLET TSP & PM10 M201A CF-M201A-R3 09/09/93 05:58 17:58
Total sampling Time (min): 720

CEMENT SILO FILLING BAGHOUSE OUTLET TSP & PM10 M201A CF-M201A-R4 09/10/93 05:57 17:57
Total sampling Time (min): 720

DRY BATCH LOADING BAGHOUSE INLET TSP & PM10 M201A TL-M201A-R1 09/07/93 10:21 10:27
11: 14 11:25
11:46 11:52
12:09 12:24
12: 42 12:45
13:10 13:26

Total Sampling Time (min): 56.8

DRY BATCH LOADING BAGHOUSE INLET TSP & PM10 M201A TL-M201A-R2 09/07/93 14:45 15:04
15:14 15:17
15:34 15:42

Total Sampling Time (min): 30.2

DRY BATCH LOADING BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R3 09/08/93 06:12 06:28
W/LEHIGH SILO FILLING 06:55 07:08

Total Sampling Time (min): 30.0

DRY BATCH LOADING BAGHOUSE INLET TSP & PMIO M201A TL-M201A-R4 09/08/93 07:30 07:36
08:23 08:44
08:55 09:00

Total Sampling Time (min): 30.0



TEST LOG
CHANEY ENTERPRISES

92-655 WA15

TEST TEST TIME
OPERATION LOCATION PARAMETER METHOD RUN LD. DATE START END

DRY BATCH LOADING BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R5 09/08/93 09:07 09: 13
W/NEWCEM SILO FILLING 09:20 09:34

09:39 09:42
09:44 09:51

Total Sampling Time (min): 30.1

NO LOADING (BLANK) BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R6 09/08/93 10:08 10:10
10:28 10:38
10:54 11:12

Total Sampling Time (min): 30.1

LEHIGH SILO FILLING BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R7 09/08/93 12:03 12:22
13:31 13:43

Total Sampling Time (min): 30.2

DRY BATCH LOADING BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R8 09/09/93 06:18 06:46
W/NEWCEM SILO FILLING Total sampling Time (min): 27.8

DRY BATCH LOADING BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R9 09/09/93 07:01 07:31
Total Sampling Time (min): 30.1

CENTRAL MIXER BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-RI0 09/09/93 08:57 09:27
LOADING Total sampling Time (min): 30.1

CENTRAL MIXER BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R11 09/09/93 09:28 09:30
LOADING 09:36 09:52

09:59 10:08
10:11 10:13

Total Sampling Time (min): 30.2

CENTRAL MIXER BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R12 09/09/93 10:20 10:32
LOADING 10:39 10:44

11:01 11: 10
11:14 11: 19
11:37 11:38

Total Sampling Time (min): 30.2

CENTRAL MIXER BAGHOUSE INLET TSP & PMI0 M201A TL-M201A-R13 09/09/93 14: 11 14:41
LOADING Total Sampling Time (min): 29.9



TEST LOG
CHANEY ENTERPRISES

92-655 WA15

TEST TEST TIME
OPERATION LOCATION PARAMETER METHOD RUN LD. DATE START -l;.ND

DRY BATCH LOADING BAGHOUSE INLET TSP & PM10 M201A TL-M201A-R14 09/09/93 15:40 15:41
16:10 16:23
16:53 16:58
17:19 17:21
17:24 17:27

Total sampling Time (min): 22.1

DRY BATCH LOADING BAGHOUSE INLET TSP & PM10 M201A TL-M201A-R15 09/10/93 07:17 07:38
08:19 08:28

Total Sampling Time (min): 30.0

DRY BATCH LOADING BAGHOUSE INLET TSP & PM10 M201A TL-M201A-R16 09/10/93 08:55 09:17
09:26 09:34

Total sampling Time (min): 30.0

CENTRAL MIXER BAGHOUSE INLET TSP & PM10 M201A TL-M201A-R17 09/10/93 12:32 12:35
LOADING 12:48 12:55

13:19 13:23
13:29 13:31
13:34 13:45

Total sampling Time (min): 27

DRY BATCH LOADING BAGHOUSE INLET TSP & PM10 M201A TL-M201A-R18 09/10/93 17:22 17:52
W/NEWCEM SILO FILLING Total Sampling Time (min): 30
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APPENDIX B.l
BAGHOUSE INLET: DATA AND RESULTS FOR EPA METHOD 201A TESTING



SUMMARY OF PARTICULATE EMISSIONS
TRUCK LOADING BAGHOUSE INLET

RUN I.D. TL-M201A-R1 TL-M201A-R2 TL-M201A-R3
DATE 09/07193 09/07/93 09/08/93
TIME STARTED 10:21 14:45 06:12
TIME ENDED 13:26 15:42 07:08

SAMPLING PARAMETERS

Metered Volume - dcf 25.440 14.054 13.807
Corrected Volume - dscf 24.566 13.382 13.688
Total Test TIme - min 56.8 30.2 30.0
% Isokinetics 99.6 110.4 102.8
D50 9.86 9.74 9.45

GAS PARAMETERS

Gas Temperature - of 77.8 84.0 66.2
Oxygen - % 20.9 20.9 20.9
Carbon Dioxide - % 0.0 0.0 0.0
Moisture - % 3.05 2.44 3.47

GAS FLOWRATE

Velocity - ftIsec 52.13 48.51 52.44
Actual Volume - acfm 3343 3112 3364
Standard Volume - dscfm 3166 2926 3238

PM10 EMISSIONS

Concentration - gr/dscf 3.19E-01 1.60E-01 6.12E-01
Mass Rate - Ib/hr 8.655 4.013 16.990

PM (>10 Microns) EMISSIONS

Concentration - gr/dscf 5.03E-02 5.36E-02 8.89E-02
Mass Rate - Ib/hr 1.365 1.345 2.466

TOTAL PM

Concentration - gr/dscf 3.69E-01 2.14E-01 7.01E-01
Mass Rate - Ib/hr 10.020 5.358 19.456



RUN NUMBER TL-M201A-R1

DATE 09/07/93
START TIME 10:21
END TIME 13:26 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE 1.0. 0.164 inches !mJl !mil .emu
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 30.04 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 56.8 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 25.440 dcf S.G. 200.0 216.4 16.4
Volume @ Std.Cond. 24.566 dscf
% Water 3.05 % METHOD 3 DATA
% Isokinetics 99.6 % %02 20.9 Md 28.836
Velocity 52.127 ftlsec %C02 0.0 Ms 28.506
Actual Flow 3343 acfm %CO 0.0 Ps 29.761
Std. Flow 3265 scfm %N2 79.1
Dry Std. Flow 3166 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DegF) (in.WC) (in.WC) (in.WC) ~ (DegF) (DegF>
1 77 -3.80 0.73 0.56 293.233 75 74
2 78 0.83 0.56 318.673 76 75
3 78 0.86 0.56 79 78
4 78 0.86 0.56 81 79
5 79 0.93 0.56 82 80
6 79 0.88 0.56 83 82
7 77 0.90 0.56 85 83
8 77 0.85 0.56 88 83
9 77 0.87 0.56 86 85

10 77 0.76 0.56 87 86
11 78 0.80 0.56 88 86
12 78 0.72 0.56 90 87
13 318.673

AVG. 78 -3.80 0.83 0.56 25.440 82



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R1

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00910 0.00910
Filter 0.49867 0.49867
TOTAL PM10 0.50777 0.50777

PM (>10 Microns):
Probe Wash > 10 microns 0.08090 0.08012

TOTAL PM 0.58867 0.58789

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !mil
Filter 0.53633 1.03500 0.49867 NA

Probe Wash Residue <= PM10 64.95540 64.96450 0.00910 105.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 105.0
Max. Allowable Blank 0.00082 NA

Probe Wash Residue> PM10 64.63590 64.71680 0.08090 100.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00133 100
Max. Allowable Blank 0.00078 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.31893 0.05032 0.36925

Mass Rate (Iblhr) 8.655 1.365 10.020



050 Calculations

RUN 1.0. TL-M201A-R1

Stack Gas Viscosity (micro poise)
Cyclone Flow Rate (dsct/rnin)
Cyclone Flow Rate (actm)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (rnicropoise)
Cyclone Flow Rate (actrn)

180.5827
0.432504
0.456947
9.858647

181.3045
0.449654

On vn vmin vmax dPmin dPmax
0.136 74.29410 62.62068 91.53746 1.199912 2.563963

0.15 61.07305 52.33049 75.89916 0.837961 1.762739
0.164 51.09100 44.61678 64.14101 0.609131 1.258884

0.18 42.41184 37.96463 53.96848 0.441034 0.891239
0.197 35.40786 32.64655 45.80917 0.326128 0.642124
0.215 29.72728 28.37578 39.23744 0.246382 0.471102
0.233 25.31164 25.08785 34.16722 0.192593 0.357218
0.264 19.71625 20.96683 27.80611 0.134518 0.236589

0.3 15.26826 17.72535 22.81449 0.096140 0.159271
0.342 11.74843 15.16959 18.91133 0.070414 0.109436

0.39 9.03447 13.18310 15.92470 0.053180 0.077599



RUN NUMBER TL-M201A-R2

DATE 09/07/93
START TIME 14:45
END TIME 15:42 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE I.D. 0.164 inches Lm!l (mil !mil
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOXdH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.99 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.2 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 14.054 dcf S.G. 200.0 207.1 7.1
Volume @ Std.Cond. 13.382 dscf
% Water 2.44 % METHOD 3 DATA
% Isokinetics 110.4 % %02 20.9 Md 28.836
Velocity 48.512 fUsec %C02 0.0 Ms 28.572
Actual Flow 3112 acfm %CO 0.0 Ps 29.711
Std. Flow 2999 scfm %N2 79.1
Dry Std. Flow 2926 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DeaF> (in.We) (in.We) (in.We) !Qgl (DeaF) (DeaF>
1 84 -3.80 0.56 0.58 318.767 87 87
2 84 -3.80 0.60 0.58 332.821 87 87
3 83 0.60 0.58 88 88
4 84 0.70 0.58 89 88
5 85 0.82 0.58 90 88
6 85 0.75 0.58 91 89
7 84 0.80 0.58 92 89
8 84 0.87 0.58 93 89
9 83 0.75 0.58 91 89

10 84 0.68 0.58 92 89
11 84 0.72 0.58 90 89
12 84 0.73 0.58 90 89
13 332.821

AVG. 84 -3.80 0.72 0.58 14.054 89



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201 A-R2

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00760 0.00760
Filter 0.13118 0.13118
TOTAL PM10 0.13878 0.13878

PM (>10 Microns):
Probe Wash> 10 microns 0.04740 0.04650

TOTAL PM 0.18618 0.18528

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !mJl
Filter 0.54192 0.67310 0.13118 NA

Probe Wash Residue <= PM10 66.62270 66.63030 0.00760 130.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 130.0
Max. Allowable Blank 0.00102 NA

Probe Wash Residue> PM10 64.32140 64.36880 0.04740 115.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00153 115
Max. Allowable Blank 0.00090 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.16002 0.05361 0.21364

Mass Rate (Ib/hr) 4.013 1.345 5.358



050 Calculations

RUN I.D. TL-M201A-R2

Stack Gas Viscosity (rntcropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actrn)
D50

dPmin and dPmax Calculations

Stack Gas Viscosity (mtcropoise)
Cyclone Flow Rate (actrn)

182.5445
0.443108
0.471443
9.739134

183.3812
0.456274

On vn vmin vmax dPmin dPmax
0.136 75.38787 63.53254 92.87746 1.221677 2.610866

0.15 61.97218 53.09008 77.00826 0.853082 1.794893
0.164 51.84317 45.26211 65.07637 0.620060 1.281771

0.18 43.03623 38.51133 54.75341 0.448891 0.907374
0.197 35.92914 33.11433 46.47333 0.331891 0.653690
0.215 30.16493 28.78015 39.80425 0.250697 0.479538
0.233 25.68428 25.44341 34.65886 0.195936 0.363574
0.264 20.00651 21.26127 28.20340 0.136818 0.240750

0.3 15.49304 17.97184 23.13774 0.097757 0.162034
0.342 11.92139 15.37848 19.17678 0.071580 0.111305

0.39 9.16748 13.36300 16.14607 0.054047 0.078904



RUN NUMBER TL-M201 A-R3

DATE 09/08/93
START TIME 06:12
END TIME 07:08 METHOD 4 DATA
STACKDIAM. 14.0 inches INIT. FINAL NET
NOZZLE 1.0. 0.164 inches (m\) !mll (m!)
METER BOX GAMMA 0.9871 IMP.1 100.0 130.0 30.0
METER BOX dH@ 1.7019 IMP.2 100.0 70.0 -30.0
BAROMETRIC 30.01 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.0 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.807 dcf S.G. 200.0 210.4 10.4
Volume @ Std.Cond. 13.688 dscf
% Water 3.47 % METHOD 3 DATA
% Isokinetics 102.8 % %02 20.9 Md 28.836
Velocity 52.443 ftIsec %C02 0.0 Ms 28.46
Actual Flow 3364 acfm %CO 0.0 Ps 29.731
Std. Flow 3354 scfm %N2 79.1
Dry Std. Flow 3238 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DegF) (in.WC) (in.WC) (in.WC) ~ (DeaF) (DegF)
1 66 -3.80 0.90 0.60 332.935 67 66
2 67 -3.80 0.67 0.60 67 67
3 66 0.67 0.60 67 67
4 66 1.01 0.60 68 67
5 66 1.01 0.60 68 66
6 66 1.01 0.60 69 67
7 66 0.77 0.60 70 67
8 67 0.96 0.60 340.232 68 67
9 66 0.85 0.60 340.302 69 68

10 66 0.82 0.60 69 68
11 66 0.85 0.60 70 67
12 66 0.82 0.60 72 68
13 346.812

AVG. 66 -3.80 0.86 0.60 13.807 68



EPA METHOD 201A ANALYSES
RUN I.D. TL-M201A-R3

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.12830 0.12830
Filter 0.41478 0.41478
TOTAL PM10 0.54308 0.54308

PM (>10 Microns):
Probe Wash > 10 microns 0.07970 0.07884

TOTAL PM 0.62278 0.62192

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !mil
Filter 0.53402 0.94880 0.41478 NA

Probe Wash Residue <= PM10 67.78370 67.91200 0.12830 145.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 145.0
Max. Allowable Blank 0.00114 NA

Probe Wash Residue> PM10 64.69470 64.77440 0.07970 110.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00147 110
Max. Allowable Blank 0.00086 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.61221 0.08887 0.70108

Mass Rate (Ib/hr) 16.990 2.466 19.456



050 Calculations

RUN 1.0. TL-M201A-R3

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfrn)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfm)

177.4728
0.456258

0.4742
9.447436

177.9815
0.438926

On vn vmin vmax dPmin dPmax
0.136 72.52148 61.14359 89.36634 1.166105 2.491058

0.15 59.61588 51.10023 74.10230 0.814482 1.712771
0.164 49.87200 43.57175 62.62576 0.592169 1.223325

0.18 41.39992 37.07951 52.69708 0.428848 0.866181
0.197 34.56305 31.88936 44.73353 0.317196 0.624169
0.215 29.01801 27.72138 38.31961 0.239699 0.458013
0.233 24.70772 24.51259 33.37124 0.187419 0.347361
0.264 19.24583 20.49067 27.16310 0.130963 0.230141

0.3 14.90397 17.32688 22.29150 0.093643 0.154994
0.342 11.46812 14.83205 18.48204 0.068618 0.106546

0.39 8.81892 12.89253 15.56683 0.051846 0.075585



SUMMARY OF PARTICULATE EMISSIONS
TRUCK LOADING BAGHOUSE INLET

RUN I.D. TL-M201A-R4 TL-M201A-RS TL-M201A-R6
DATE 09/08/93 09/08/93 09/08/93
TIME STARTED 07:30 09:07 10:08
TIME ENDED 09:00 09:51 11:12

SAMPLING PARAMETERS

Metered Volume - dcf 13.065 13.446 13.536
Corrected Volume - dscf 13.253 13.212 13.261
Total Test Time - min 30 30.1 30.1
% Isokinetics 97.3 94.2 ~.5

050 9.91 9.74 9.73

GAS PARAMETERS

Gas Temperature - of 66.2 69.0 69.0
Oxygen - % 20.9 20.9 20.9
Carbon Dioxide - % 0.0 0.0 0.0
Moisture - % 0.71 3.14 2.99

GAS FLOWRATE

Velocity - ftIsec 52.22 55.15 55.13
Actual Volume - acfm 3350 3537 3536
Standard Volume - dscfm 3310 3396 3401

PM10 EMISSIONS

Concentration - gr/dscf 1.05E-01 1.43E+00 2.32E-02
Mass Rate - Ib/hr 2.970 41.768 0.677

•
PM (>10 Microns) EMISSIONS

Concentration - gr/dscf 4.03E-02 1.05E+00 2.03E-02
Mass Rate - Ib/hr 1.142 30.571 0.591

TOTAL PM

Concentration - gr/dscf 1.4SE-01 2.48E+00 4.35E-02
Mass Rate - Ib/hr 4.112 72.339 1.269



RUN NUMBER TL-M201A·R4

DATE 09/08/93
START TIME 07:30
END TIME 09:00 METHOD 4 DATA
STACK DIAM. 14 inches INIT. FINAL NET
NOZZLE I.D. 0.164 inches !mil !mil (m!)

METER BOX GAMMA 1.0081 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.8580 IMP.2 100.0 100.0 0.0
BAROMETRIC 30.01 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.0 minutes IMP.S 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 14 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.065 dcf S.G. 200.0 202.0 2.0
Volume @ Std.Cond. 13.253 dscf
% Water 0.71 % METHOD 3 DATA
% Isokinetics 97.3 % %02 20.9 Md 28.836
Velocity 52.224 ftIsec OfoC02 0.0 Ms 28.759
Actual Flow 3350 acfm %CO 0.0 Ps 29.668
Std. Flow 3333 scfm %N2 79.1
Dry Std. Flow 3310 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DeaF) (in.We) (in.We) (in.We) !Qgl (DeaF) (DeaF)
1 66 -4.70 0.90 0.62 514.41 65 64
2 67 -4.60 0.67 0.62 527.475 64 64
3 66 0.67 0.62 66 65
4 66 1.01 0.62 66 65
5 66 1.01 0.62 66 65
6 66 1.01 0.62 67 65
7 66 0.77 0.62 68 66
8 67 0.96 0.62 70 67
9 66 0.85 0.62 71 66

10 66 0.82 0.62 72 67
11 66 0.85 0.62 72 67
12 66 0.82 0.62 70 67
13 527.475

AVG. 66.17 -4.65 0.86 0.62 13.065 67



EPA METHOD 201A ANALYSES
RUN I.D. TL-M201 A-R4

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.01070 0.01070
Filter 0.07924 0.07924
TOTAL PM10 0.08994 0.08994

PM (>10 Microns):
Probe Wash> 10 microns 0.03520 0.03457

TOTAL PM 0.12514 0.12451

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) <grams) (grams) !mU
Filter 0.53776 0.61700 0.07924 NA

Probe Wash Residue <= PM10 65.56720 65.57790 0.01070 110.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 110.0
Max. Allowable Blank 0.00086 NA

Probe Wash Residue> PM10 64.78790 64.82310 0.03520 80.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00107 80
Max. Allowable Blank 0.00063 NA

PARTICULATE EMISSIONS:
PM10 PM(>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.10471 0.04025 0.14496

Mass Rate (Ib/hr) 2.970 1.142 4.112



050 Calculations

RUN 1.0. TL-M201A-R4

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actm)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actrn)

179.5204
0.441782
0.447324
9.909597

180.0293
0.442883

On vn vmin vmax dPmin dPmax
0.136 73.17533 61.70236 90.17776 1.197480 2.557782

0.15 60.15337 51.56904 74.77661 0.836455 1.758718
0.164 50.32164 43.97321 63.19707 0.608192 1.256199

0.18 41.77318 37.42295 53.17937 0.440495 0.889510
0.197 34.87467 32.18647 45.14450 0.325845 0.641024
0.215 29.27963 27.98131 38.67321 0.246264 0.470419
0.233 24.93048 24.74389 33.68061 0.192575 0.356800
0.264 19.41935 20.68604 27.41701 0.134592 0.236431

0.3 15.03834 17.49389 22.50190 0.096258 0.159259
0.342 11.57152 14.97654 18.65835 0.070548 0.109499

0.39 8.89843 13.01934 15.71693 0.053314 0.077696



RUN NUMBER TL-M201A-R5

DATE 09/08/93
START TIME 09:07
END TIME 09:51 METHOD 4 DATA
STACK D1AM. 14 inches INIT. FINAL NET
NOZZLE I.D. 0.164 inches (ml) (ml) (!Jl!l
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 30.01 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.1 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.446 dcf S.G. 200.0 209.1 9.1
Volume @ Std.Cond. 13.212 dscf
% Water 3.14 % METHOD 3 DATA
% Isokinetics 94.2 % %02 20.9 Md 28.838
Velocity 55.149 ftlsec %C02 0.0 Ms 28.498
Actual Flow 3537 acfm %CO 0.0 Ps 29.716
Std. Flow 3507 scfm %N2 79.1
Dry Std. Flow 3396 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DegF) (in.We) (in.We) (in.We) !Qgl (DeaA (DeaA
1 71 -3.60 1.10 0.56 347.541 69 69
2 70 -4.40 1.20 0.56 360.987 70 69
3 70 0.85 0.56 71 69
4 72 0.95 0.56 72 70
5 74 1.10 0.56 73 71
6 74 1.40 0.56 74 71
7 65 0.88 0.56 75 71
8 67 0.80 0.56 76 72
9 67 0.63 0.56 76 73

10 65 0.84 0.56 77 73
11 66 0.85 0.56 77 73
12 67 0.85 0.56 77 73
13 360.987

AVG. 69 -4.00 0.95 0.56 13.446 73

--_.__..._.---'---



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-RS

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.11400 0.11400
Filter 1.11445 1.11445
TOTALPM10 1.22845 1.22845

PM (>10 Microns):
Probe Wash > 10 microns 0.90000 0.89914

TOTAL PM 2.12845 2.12759

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) (ml)
Filter 0.53795 1.65240 1.11445 NA

Probe Wash Residue <= PM10 67.58250 67.69650 0.11400 130.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 130.0
Max. Allowable Blank 0.00102 NA

Probe Wash Residue> PM10 67.93820 68.83820 0.90000 110.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00147 110
Max. Allowable Blank 0.00086 NA

PARTICULATE EMISSIONS:
PM10 PM(>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 1.43471 1.05010 2.48481

Mass Rate (Ib/hr) 41.768 30.571 72.339



050 Calculations

RUN I.D. TL-M201A-R5

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actrn)
D50

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfrn)

178.4004
0.438929
0.457312
9.738807

178.9613
0.441943

On vn vmin vmax dPmin dPmax
0.136 73.01993 61.55970 89.97743 1.176593 2.513623

0.15 60.02563 51.44700 74.60820 0.821776 1.728249
0.164 50.21478 43.86649 63.05252 0.597446 1.234349

0.18 41.68446 37.32934 53.05532 0.432647 0.873959
0.197 34.80060 32.10326 45.03678 0.319986 0.629749
0.215 29.21745 27.90642 38.57853 0.241792 0.462088
0.233 24.87754 24.67541 33.59594 0.189044 0.350434
0.264 19.37811 20.62565 27.34483 0.132083 0.232158

0.3 15.00641 17.44004 22.43953 0.094434 0.156337
0.342 11.54694 14.92807 18.60375 0.069190 0.107457

0.39 8.87953 12.97532 15.66846 0.052272 0.076223



RUN NUMBER TL-M201A-R6

DATE 09/08/93
START TIME 10:08
END TIME 11:12 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE I.D. 0.16 inches 1m!l (ml) !!!!!l
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 30.01 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.1 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.536 dcf S.G. 200.0 208.7 8.67
Volume @ Std.Cond. 13.261 dscf
% Water 2.99 % METHOD 3 DATA
% Isokinetics 94.5 % %02 20.9 Md 28.836
Velocity 55.13 fUsec %C02 0.0 Ms 28.512
Actual Flow 3536 acfrn %CO 0.0 Ps 29.716
Std. Flow 3506 scfm %N2 79.1
Dry Std. Flow 3401 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DegF) (in.WC) <in.WC) (in.WC) ~ (DeaF) (DegF)
1 71 -3.60 1.10 0.56 361.554 75 75
2 70 -4.40 1.20 0.56 375.090 74 74
3 70 0.85 0.56 74 74
4 72 0.95 0.56 75 74
5 74 1.10 0.56 76 74
6 74 1.40 0.56 73 73
7 65 0.88 0.56 74 73
8 67 0.80 0.56 74 73
9 67 0.63 0.56 75 73

10 65 0.84 0.56 75 73
11 66 0.85 0.56 76 73
12 67 0.85 0.56 76 73
13 375.090

AVG. 69 -4.00 0.95 0.56 13.536 74



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R6

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00010 0.00010
Filter 0.01987 0.01987
TOTALPM10 0.01997 0.01997

PM (>10 Microns):
Probe Wash> 10 microns 0.01830 0.01744

TOTAL PM 0.03827 0.03741

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) iDJ1l
Filter 0.53383 0.55370 0.01987 NA

Probe Wash Residue <= pM10 67.84130 67.84140 0.00010 105.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 105.0
Max. Allowable Blank 0.00082 NA

Probe Wash Residue> PM10 66.94940 66.96770 0.01830 110.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00147 110
Max. Allowable Blank 0.00086 NA

PARTICULATE EMISSIONS:
PM10 PM(>10 Microns) TOTAL PM

Actuat Grain Loading (gr/dscf) 0.02324 0.02029 0.04353

Mass Rate (Ib/hr) 0.677 0.591 1.269



050 Calculations

RUN 1.0. TL-M201A-R6

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actrn)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actrn)

178.5103
0.440557
0.458307
9.726912

179.0712
0.442141

On vn vmin vmax dPmin dPmax
0.136 73.05263 61.58778 90.01811 1.178330 2.517315

0.15 60.05251 51.47059 74.64204 0.822993 1.730792
0.164 50.23727 43.88672 63.08121 0.598334 1.236169

0.18 41.70313 37.34667 53.07957 0.433293 0.875251
0.197 34.81619 32.11829 45.05746 0.320466 0.630683
0.215 29.23054 27.91959 38.59636 0.242156 0.462776
0.233 24.88868 24.68715 33.61155 0.189330 0.350958
0.264 19.38679 20.63561 27.35769 0.132286 0.232507

0.3 15.01313 17.44858 22.45021 0.094580 0.156574
0.342 11.55211 14.93548 18.61273 0.069297 0.107621

0.39 8.88351 12.98184 15.67614 0.052354 0.076341



SUMMARY OF PARTICULATE EMISSIONS
TRUCK LOADING BAGHOUSE INLET

RUN I.D. TL-M201A-R7 TL-M201A-R8 TL-M201A-R9
DATE 09/08/93 09/09/93 09/09/93
TIME STARTED 12:03 06:18 07:01
TIME ENDED 13:43 06:46 07:31

SAMPLING PARAMETERS

Metered Volume - dcf 13.477 12.161 12.853
Corrected Volume - dscf 13.194 12.040 13.121
Total Test Time - min 30.2 27.8 30.1
% Isokinetics 95.0 93.5 95.3
050 9.96 9.85 9.67

GAS PARAMETERS

Gas Temperature - of 73.0 66.1 66.1
Oxygen - % 20.9 20.9 20.9
Carbon Dioxide - % 0.0 0.0 0.0
Moisture - % 1.15 2.78 4.23

GAS FLOWRATE

Velocity - ftlsec 53.78 54.49 54.64
Actual Volume - acfm 3449 3495 3505
Standard Volume - dscfm 3355 3376 3335

PM10 EMISSIONS

Concentration - 9 r/dscf 5.08E-01 6.07E-01 5.56E-02
Mass Rate - Ib/hr 14.608 17.574 1.588

PM (>10 Microns) EMISSIONS

Concentration - gr/dscf 1.18E-01 4.89E-01 6.98E-02
Mass Rate - tb/hr 3.396 14.156 1.995

TOTAL PM

Concentration - gr/dscf 6.26E-01 1.10E+00 1.25E-01
Mass Rate - Ib/hr 18.004 31.730 3.583



RUN NUMBER TL-M201A-R7

DATE 09/08/93
START TIME 12:03
END TIME 13:43 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE 1.0. 0.164 inches !m!l !m!l (mil
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 30.01 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.2 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.477 dcf S.G. 200.0 203.3 3.3
Volume @ Std.Cond. 13.194 dscf
% Water 1.15 % METHOD 3 DATA
% Isokinetics 95.0 % %02 20.9 Md 28.836
Velocity 53.778 ftlsec %C02 0.0 Ms 28.711
Actual Flow 3449 actrn %CO 0.0 Ps 29.720
Std. Flow 3394 scfm %N2 79.1
Dry Std. Flow 3355 dsctm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DegF) (in.WC) (in.WC) (in.WC) !Q£fl (DegF> <DegF>
1 73 -3.80 1.20 0.57 375.420 73 73
2 73 -4.10 1.10 0.57 388.897 74 74
3 73 0.93 0.57 75 74
4 73 0.86 0.57 76 74
5 73 0.81 0.57 76 74
6 73 0.89 0.57 76 74
7 73 0.74 0.57 77 75
8 73 0.77 0.57 74 74
9 73 0.75 0.57 74 74

10 73 0.92 0.57 74 74
11 73 0.98 0.57 75 74
12 73 0.88 0.57 76 74
13 388.897

AVG. 73 -3.95 0.90 0.57 13.477 75



EPA METHOD 201A ANALYSES
RUN I.D. TL-M201A-R7

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.06930 0.06930
Filter 0.36507 0.36507
TOTAL PM10 0.43437 0.43437

PM (>10 Microns):
Probe Wash> 10 microns 0.10180 0.10098

TOTAL PM 0.53617 0.53535

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !m1l
Filter 0.53633 0.90140 0.36507 NA

Probe Wash Residue <= PM10 64.91420 64.98350 0.06930 115.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 115.0
Max. Allowable Blank 0.00090 NA

Probe Wash Residue> PM10 67.25290 67.35470 0.10180 105.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00140 105
Max. Allowable Blank 0.00082 NA

PARTICULATE EMISSIONS:
PM10 PM(>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.50798 0.11809 0.62607

Mass Rate (Ib/hr) 14.608 3.396 18.004



050 Calculations

RUN I.D. TL-M201A-R7

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfm)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfm)

180.8394
0.436888
0.449352
9.955981

181.4739
0.448132

On vn vmin vmax dPmin dPmax
0.136 74.04253 62.42192 91.23759 1.209926 2.584832

0.15 60.86625 52.16760 75.65314 0.845058 1.777209
0.164 50.91801 44.48094 63.93563 0.614374 1.269319

0.18 42.26823 37.85224 53.79843 0.444906 0.898719
0.197 35.28797 32.55299 45.66760 0.329053 0.647591
0.215 29.62662 28.29738 39.11892 0.248643 0.475180
0.233 25.22593 25.02112 34.06655 0.194401 0.360364
0.264 19.64949 20.91466 27.72791 0.135827 0.238737

0.3 15.21656 17.68443 22.75391 0.097111 0.160767
0.342 11.70865 15.13729 18.86442 0.071151 0.110502

0.39 9.00388 13.15719 15.88803 0.053754 0.078384



RUN NUMBER TL-M201A-R8

DATE 09/09/93
START TIME 06:18
END TIME 06:46 METHOD 4 DATA
STACK DIAM. 14 inches INIT. FINAL ~
NOZZLE 1.0. 0.164 inches (ml) (ml) (ml)
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.97 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 27.8 minutes IMP.S 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 12.161 dcf S.G. 200.0 207.3 7.3
Volume @ Std.Cond. 12.040 csct
% Water 2.78 % METHOD 3 DATA
% Isokinetics 93.5 % %02 20.9 Md 28.836
Velocity 54.490 ftIsec %C02 0.0 Ms 28.535
Actual Flow 3495 actrn %CO 0.0 Ps 29.617
Std. Flow 3472 scfm %N2 79.1
Dry Std. Flow 3376 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (Degf) (in.We) (in.WC) (in.We) ~ (Degf) <DegF>
1 67 -4.70 1.30 0.56 389.247 65 65
2 66 -4.90 1.20 0.56 401.408 66 66
3 66 0.98 0.56 67 66
4 66 0.90 0.56 68 66
5 66 0.94 0.56 69 67
6 66 0.90 0.56 69 66
7 66 0.73 0.56 70 66
8 66 0.70 0.56 71 67
9 66 0.70 0.56 71 66

10 66 0.76 0.56 72 67
11 66 1.10 0.56 72 67
12 66 1.00 0.56 72 67
13 401.408

AVG. 66 -4.80 0.93 0.56 12.161 68



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R8

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.02410 0.02410
Filter 0.44982 0.44982
TOTALPM10 0.47392 0.47392

PM (>10 Microns):
Probe Wash> 10 microns 0.38260 0.38174

TOTAL PM 0.85652 0.85566

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !m!l
Filter 0.53558 0.98540 0.44982 NA

Probe Wash Residue <= PM10 67.18370 67.20780 0.02410 120.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 120.0
Max. Allowable Blank 0.00094 NA

Probe Wash Residue> PM10 67.55450 67.93710 0.38260 110.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00147 110
Max. Allowable Blank 0.00086 NA

PARTICULATE EMISSIONS:
PM10 PM(>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.60737 0.48923 1.09661

Mass Rate (Ib/hr) 17.574 14.156 31.730



050 Calculations

RUN 1.0. TL-M201A-R8

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actrn)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actrn)

177.9634
0.433082
0.448566
9.848584

178.4707
0.440268

On vn vmin vmax dPmin dPmax
0.136 72.74327 61.32964 89.63893 1.171983 2.503652

0.15 59.79820 51.25550 74.32815 0.818581 1.721422
0.164 50.02452 43.70393 62.61645 0.595143 1.229497

0.18 41.52653 37.19177 52.85734 0.430997 0.670545
0.197 34.66875 31.98569 44.86938 0.318781 0.627308
0.215 29.10675 27.60491 38.43579 0.240893 0.460312
0.233 24.78326 24.58628 33.47224 0.188350 0.349100
0.264 19.30469 20.55201 27.24504 0.131610 0.231289

0.3 14.94955 17.37853 22.35849 0.094104 0.155763
0.342 11.50319 14.87607 18.53736 0.068954 0.107072

0.39 8.84589 12.93064 15.61322 0.052098 0.075957



RUN NUMBER TL-M201 A-R9

DATE 09/09/93
START TIME 07:01
END TIME 07:31 METHOD 4 DATA
STACKDIAM. 14 inches (NIT. FINAL NET
NOZZLE I.D. 0.164 inches (mil ll!!!l (mil
METER BOX GAMMA 1.0081 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.8580 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.97 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.1 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 12.853 dcf S.G. 200.0 212.3 12.3
Volume @ Std.Cond. 13.121 dscf
% Water 4.23 % METHOD 3 DATA
% Isokinetics 95.3 % %02 20.9 Md 28.836
Velocity 54.640 ftlsec O/OC02 0.0 Ms 28.378
Actual Flow 3505 acfm %CO 0.0 Ps 29.617
Std. Flow 3482 scfm %N2 79.1
Dry Std. Flow 3335 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DegF) (in.WC) (in.WC) (in.WC) @fi (DegF> <DegF>
1 67 -4.70 1.30 0.56 527.756 59 58
2 66 -4.90 1.20 0.56 540.609 60 59
3 66 0.98 0.56 61 60
4 66 0.90 0.56 62 60
5 66 0.94 0.56 63 61
6 66 0.90 0.56 64 61
7 66 0.73 0.56 66 62
8 66 0.70 0.56 67 62
9 66 0.70 0.56 67 62

10 66 0.76 0.56 67 63
11 66 1.10 0.56 68 63
12 66 1.00 0.56 69 63
13 540.609

AVG. 66 -4.80 0.93 0.56 12.853 63



EPA METHOD 201A ANALYSES
RUN I.D. TL-M201A-R9

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00970 0.00970
Filter 0.03755 0.03755
TOTAL PM10 0.04725 0.04725

PM (>10 Microns):
Probe Wash> 10 microns 0.05990 0.05935

TOTAL PM 0.10715 0.10660

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) (mil
Filter 0.53465 0.57220 0.03755 NA

Probe Wash Residue <= PM10 67.19610 67.20580 0.00970 115.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 115.0
Max. Allowable Blank 0.00090 NA

Probe Wash Residue> PM10 67.53740 67.59730 0.05990 70.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00093 70
Max. Allowable Blank 0.00055 NA

PARTICULATE EMISSIONS:
PM10 PM(>10 Microns) TOTAL PM

Adual Grain Loading (gr/dscf) 0.05557 0.06980 0.12536

Mass Rate (Ib/hr) 1.588 1.995 3.583



050 Calculations

RUN I.D. TL-M201A-R9

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actm)
D50

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfrn)

176.8906
0.435908
0.458313
9.669222

177.3978
0.438333

On vn vmin vmax dPmin dPmax
0.136 72.42355 61.05520 89.24124 1.155136 2.467850

0.15 59.53538 51.02496 73.99743 0.806776 1.696762
0.164 49.80466 43.50624 62.53602 0.586531 1.211848

0.18 41.34401 37.02236 52.62035 0.424733 0.858016
0.197 34.51638 31.83886 44.66719 0.314125 0.618251
0.215 28.97882 27.67620 38.26158 0.237356 0.453642
0.233 24.67435 24.47151 33.31959 0.185571 0.344023
0.264 19.21984 20.45475 27.11943 0.129651 0.227902

0.3 14.88384 17.29512 22.25409 0.092690 0.153464
0.342 11.45264 14.80367 18.44958 0.067909 0.105478

0.39 8.80701 12.86692 15.53825 0.051302 0.074816



SUMMARY OF PARTICULA.TE EMISSIONS
TRUCK LOADING BAGHOUSE INLET

RUN I.D. TL-M201A-R10 TL-M201A-R11 TL-M201A-R12
DATE 09/09/93 09/09/93 09/09/93
TIME STARTED 08:57 09:28 10:20
TIME ENDED 09:27 10:13 11:38

SAMPLING PARAMETERS

Metered Volume - dcf 13.445 13.040 13.405
Correded Volume - dscf 13.238 13.120 13.088
Total Test TIme - min 30.1 30.2 30.2
% lsokinetics 108.2 109.6 109.9
050 10.00 9.80 9.76

GAS PARAMETERS

Gas Temperature - of 67.1 67.1 67.1
Oxygen - % 20.9 20.9 20.9
Carbon Dioxide - % 0.0 0.0 0.0
Moisture - % 0.05 3.10 3.74

GAS FLOWRATE

Velocity - fUsec 46.60 46.87 46.93
Actual Volume - acfm 2989 3006 3010
Standard Volume - dscfm 2965 2891 2875

PM10 EMISSIONS

Concentration - grJdscf 6.02E-02 6.55E-02 1.25E-02
Mass Rate - Ib/hr 1.529 1,622 0.309

PM (>10 Microns) EMISSIONS

Concentration - gr/dscf 2.46E-02 1.90E-01 5.60E-01
Mass Rate - Ib/hr 0.625 4,698 13.810

TOTAL PM

Concentration - gr/dscf 8.48E-02 2.55E-01 5.73E-01
Mass Rate - Ib/hr 2.154 6.320 14.119



RUN NUMBER TL-M201A-R10

DATE 09/09/93
START TIME 08:57
END TIME 09:27 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE 1.0. 0.164 inches !.m!l (mil !.m!l
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.97 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.1 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.445 dcf S.G. 200.0 200.1 0.1
Volume @ Std.Cond. 13.238 dscf
% Water 0.05 % METHOD 3 DATA
% Isokinetics 108.2 % %02 20.9 Md 28.836
Velocity 46.598 ft/sec %C02 0.0 Ms 28.831
Actual Flow 2989 acfm %CO 0.0 Ps 29.639
Std. Flow 2966 scfrn %N2 79.1
Dry Std. Flow 2965 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT <Degf) (in.We) (in.We) (in.We) !Qgl (Degf) (DegF)
1 68 -4.50 0.67 0.56 401.946 68 67
2 67 -4.50 0.62 0.56 415.391 68 67
3 67 0.62 0.56 69 68
4 67 0.62 0.56 70 68
5 67 0.84 0.56 71 68
6 67 0.84 0.56 72 68
7 67 0.61 0.56 73 69
8 67 0.57 0.56 74 70
9 67 0.47 0.56 75 70

10 67 0.62 0.56 76 70
11 67 0.92 0.56 77 71
12 67 0.87 0.56 78 71
13 415.391

AVG. 67.08 -4.5 0.69 0.56 13.445 71



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R10

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00070 0.00070
Filter 0.05092 0.05092
TOTAL PM10 0.05162 0.05162

PM (>10 Microns):
Probe Wash> 10 microns 0.02190 0.02112

TOTAL PM 0.07352 0.07274

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !mil
Filter 0.53338 0.58430 0.05092 NA

Probe Wash Residue <= PM10 80.46160 80.46230 0.00070 140.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 140.0
Max. Allowable Blank 0.00110 NA

Probe Wash Residue> PM10 65.16650 65.18840 0.02190 100.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00133 100
Max. Allowable Blank 0.00078 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Adual Grain Loading (gr/dscf) 0.06017 0.02461 0.08478

Mass Rate (Ib/hr) 1.529 0.625 2.154



050 Calculations

RUN 1.0. TL-M201A-R10

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actrn)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actrn)

180.2309
0.439792
0.443571
9.997423

180.7567
0.444703

On vn vmin vmax dPmin dPmax
0.136 73.47605 61.95572 90.54819 1.207053 2.578238

0.15 60.40058 51.78074 75.08373 0.843140 1.772781
0.164 50.52844 44.15368 63.45659 0.613052 1.266243

0.18 41.94485 37.57648 53.39771 0.444013 0.896620
0.197 35.01799 32.31847 45.32981 0.328447 0.646147
0.215 29.39996 28.09602 38.83191 0.248229 0.474177
0.233 25.03293 24.84529 33.81878 0.194112 0.359649
0.264 19.49915 20.77075 27.52943 0.135665 0.238319

0.3 15.10014 17.56548 22.59411 0.097025 0.160529
0.342 11.61907 15.03778 18.73475 0.071110 0.110372

0.39 8.93500 13.07254 15.78124 0.053738 0.078315

•
~~-
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RUN NUMBER TL·M201A·R11

DATE 09/09/93
START TIME 09:28
END TIME 10:13 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL ~
NOZZLE I.D. 0.164 inches (ml) (ml) (ml)
METER BOX GAMMA 1.0081 IMP.1 100.0 100.0 0.0
METER BOXdH@ 1.8580 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.97 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.2 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.040 dcf S.G. 200.0 208.9 8.9
Volume @ Std.Cond. 13.120 dscf
% Water 3.10 % METHOD 3 DATA
% Isokinetics 109.6 % %02 20.9 Md 28.836
Velocity 46.868 ft/sec %C02 0.0 Ms 28.5
Actual Flow 3006 acfm %CO 0.0 Ps 29.639
Std. Flow 2983 scfm %N2 79.1
Dry Std. Flow 2891 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (Deaf) (in.We) (in.We) (in.We) !gg}, (Degf) (Degf)
1 68 -4.50 0.67 0.56 540.752 68 67
2 67 -4.50 0.62 0.56 553.792 69 68
3 67 0.62 0.56 69 68
4 67 0.62 0.56 70 68
5 67 0.84 0.56 71 69
6 67 0.84 0.56 72 69
7 67 0.61 0.56 74 70
8 67 0.57 0.56 74 70
9 67 0.47 0.56 72 70

10 67 0.62 0.56 73 70
11 67 0.92 0.56 73 71
12 67 0.87 0.56 74 71
13 553.792

AVG. 67 -4.50 0.69 0.56 13.04 70



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R11

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00650 0.00650
Filter 0.04917 0.04917
TOTALPM10 0.05567 0.05567

PM (>10 Microns):
Probe Wash> 10 microns 0.16200 0.16122

TOTAL PM 0.21767 0.21689

ANALYTleAl DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !mil
Filter 0.53783 0.58700 0.04917 NA

Probe Wash Residue <= PM10 66.30550 66.31200 0.00650 125.0
Acetone Blank Residue 65.54130 65.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 125.0
Max. Allowable Blank 0.00098 NA

Probe Wash Residue> PM10 67.34130 67.50330 0.16200 100.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00133 100
Max. Allowable Blank 0.00078 NA

PARTICULATE EMISSIONS:
EM.1Q PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.06547 0.18960 0.25506

Mass Rate (Iblhr) 1.622 4.698 6.320



050 Calculations

RUN I.D. TL-M201A-R11

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfm)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actm)

177.9674
0.434449
0.451988
9.800659

178.493
0.440631

On vn vrnin vrnax dPmin dPmax
0.136 72.80324 61.37809 89.71122 1.171057 2.501756

0.15 59.84750 51.29548 74.38768 0.817918 1.720099
0.164 50.06576 43.73754 62.86636 0.594648 1.228536

0.18 41.56076 37.21986 52.89890 0.430626 0.869850
0.197 34.69733 32.00936 44.90422 0.318497 0.626795
0.215 29.13075 27.82502 38.46520 0.240670 0.459925
0.233 24.80371 24.60365 33.49744 0.188170 0.348799
0.264 19.32060 20.56595 27.26497 0.131477 0.231079

0.3 14.96187 17.38982 22.37427 0.094003 0.155614
0.342 11.51268 14.88530 18.54991 0.068876 0.106963

0.39 8.85318 12.93832 15.62335 0.052036 0.075875



RUN NUMBER TL-M201A-R12

DATE 09/09/93
START TIME 10:20
END TIME 11:38 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE I.D. 0.164 inches !!!!Jl unn !mil
METER BOX GAMMA 0.9871 IMP.1 100.0 104.0 4.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.97 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.2 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 204.0 4.0
Metered Volume 13.405 dcf S.G. 200.0 206.8 6.8
Volume@ Std.Cond. 13.088 dscf
% Water 3.74 % METHOD 3 DATA
% Isokinetics 109.9 % %02 20.9 Md 28.836
Velocity 46.925 ftIsec %C02 0.0 Ms 28.43
Actual Flow 3010 acfm %CO 0.0 Ps 29.639
Std. Flow 2987 scfm %N2 79.1
Dry Std. Flow 2875 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT <DegA (in.WC) (in.we) (in.WC) ~ (DecA (DegA
1 68 -4.50 0.67 0.56 415.476 74 74
2 67 -4.50 0.62 0.56 428.881 74 74
3 67 0.62 0.56 75 74
4 67 0.62 0.56 76 75
5 67 0.84 0.56 77 75
6 67 0.84 0.56 75 75
7 67 0.61 0.56 75 75
8 67 0.57 0.56 75 75
9 67 0.47 0.56 76 75

10 67 0.62 0.56 77 75
11 67 0.92 0.56 76 75
12 67 0.87 0.56 77 76
13 428.881

AVG. 67 -4.50 0.69 0.56 13.405 75



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R12

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00690 0.00690
Filter 0.00372 0.00372
TOTAL PM10 0.01062 0.01062

PM (>10 Microns):
Probe Wash> 10 microns 0.47670 0.47537

TOTAL PM 0.48732 0.48599

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !!nil
Filter 0.53518 0.53890 0.00372 NA

Probe Wash Residue <= PM10 65.98030 65.98720 0.00690 80.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 80.0
Max. Allowable Blank 0.00063 NA

Probe Wash Residue> PM10 67.33730 67.81400 0.47670 170.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00227 170
Max. Allowable Blank 0.00133 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Adual Grain Loading (gr/dscf) 0.01252 0.56041 0.57293

Mass Rate (Ib/hr) 0.309 13.810 14.119



050 Calculations

RUN 1.0. TL-M201A-R12

Stack Gas Viscosity (micro poise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfrn)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfrn)

177.4903
0.433391
0.453901
9.757764

178.0159
0.439771

On vn vmin vmax dPmin dPmax
0.136 72.66111 61.25608 89.53443 1.163553 2.485809

0.15 59.73067 51.19299 74.24066 0.812659 1.709115
0.164 49.96802 43.64965 62.74169 0.590812 1.220675

0.18 41.47963 37.14454 52.79354 0.427836 0.864270
0.197 34.62960 31.94408 44.81433 0.316423 0.622761
0.215 29.07388 27.76780 38.38775 0.239095 0.456955
0.233 24.75529 24.55262 33.42958 0.186932 0.346537
0.264 19.28289 20.52272 27.20912 0.130604 0.229571

0.3 14.93267 17.35273 22.32786 0.093373 0.154590
0.342 11.49020 14.85311 18.51089 0.068410 0.106253

0.39 8.83590 12.90999 15.59002 0.051682 0.075367



SUMMARY OF PARTICULATE EMISSIONS
TRUCK LOADING BAGHOUSE INLET

RUN I.D. TL-M201A-R13 TL-M201A-R14 TL-M201A-R15
DATE 09/09/93 09/09/93 09/10/93
TIME STARTED 14:11 15:40 07:17
TIME ENDED 14:41 17:27 08:28

SAMPLING PARAMETERS

Metered Volume - dcf 13.481 10.437 13.286
Correded Volume - dscf 13.037 10.004 12.919
Total Test Time - min 29.9 22.1 30.0
% lsokinetics 97.7 122.3 99.8
D50 9.85 9.70 9.83

GAS PARAMETERS

Gas Temperature - of 79.0 79.0 79.0
Oxygen - % 20.9 20.9 20.9
Carbon Dioxide - % 0.0 0.0 0.0
Moisture - % 2.32 1.12 2.97

GAS FLOWRATE

Velocity - ftIsec 53.47 43.82 52.55
Actual Volume - acfm 3429 2811 3371
Standard Volume - dscfm 3253 2699 3146

PM10 EMISSIONS

Concentration - gr/dscf 1.23E-01 2.15E-01 1.66E-01
Mass Rate - Ib/hr 3.422 4.971 4.477

PM (>10 Microns) EMISSIONS

Concentration - gr/dscf 4.22E-02 6.03E+00 1.32E+00
Mass Rate - Ib/hr 1.178 139.553 35.550

TOTAL PM

Concentration - gr/dscf 1.65E-01 6.25E+OO 1.48E+00
Mass Rate - Ib/hr 4.600 144.524 40.027



RUN NUMBER TL-M201A-R13

DATE 09/09/93
START TIME 14:11
END TIME 14:41 METHOD 4 DATA
STACKDlAM. 14 inches (NIT. FINAL NET
NOZZLE I.D. 0.164 inches (ml) (mil !mil
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.97 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 29.9 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.481 dcf S.G. 200.0 206.6 6.6
Volume @ Std.Cond. 13.037 dscf
% Water 2.32 % METHOD 3 DATA
% Isokinetics 97.7 % %02 20.9 Md 28.836
Velocity 53.465 fUsec %C02 0.0 Ms 28.584
Actual Flow 3429 acfm %CO 0.0 Ps 29.661
Std. Flow 3330 scfm %N2 79.1
Dry Std. Flow 3253 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DeaF> (in.WCl (in.WCl (in.WCl ~ (DeaF> (DeaF>
1 79 -4.30 1.20 0.57 428.882 79 79
2 79 -4.10 1.20 0.57 442.363 79 79
3 79 0.85 0.57 79 79
4 79 0.75 0.57 79 79
5 79 0.79 0.57 80 79
6 79 1.00 0.57 81 79
7 79 0.66 0.57 82 80
8 79 0.74 0.57 82 80
9 79 0.56 0.57 82 79

10 79 0.84 0.57 83 80
11 79 1.00 0.57 84 81
12 79 1.00 0.57 85 80
13 442.363

AVG. 79 -4.20 0.88 0.57 13.481 80



EPA METHOD 201A ANALYSES
RUN I.D. TL-M201A-R13

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.02400 0.02400
Fitter 0.07969 0.07969
TOTALPM10 0.10369 0.10369

PM (>10 Microns):
Probe Wash> 10 microns 0.03640 0.03569

TOTAL PM 0.14009 0.13938

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) LlIl1l
Fitter 0.53711 0.61680 0.07969 NA

Probe Wash Residue <= PM10 64.19210 64.21610 0.02400 135.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 135.0
Max. Allowable Blank 0.00106 NA

Probe Wash Residue> PM10 64.66740 64.70380 0.03640 90.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00120 90
Max. Allowable Blank 0.00071 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.12272 0.04225 0.16497

Mass Rate (Ib/hr) 3.422 1.178 4.600



050 Calculations

RUN I.D. TL-M201A-R13

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfm)
D50

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actm)

181.4202
0.436023
0.459859
9.852618

182.165
0.452179

On vn vmin vrnax dPmin dPmax
0.136 74.71119 62.96957 92.04933 1.209773 2.585138

0.15 61.41592 52.62140 76.32307 0.844826 1.777273
0.164 51.37783 44.86420 64.49873 0.614105 1.269243

0.18 42.64994 38.17453 54.26891 0.444621 0.898555
0.197 35.60664 32.82642 46.06363 0.328768 0.647379
0.215 29.89417 28.53153 39.45484 0.248366 0.474945
0.233 25.45374 25.22504 34.35602 0.194136 0.360121
0.264 19.82694 21.08076 27.95901 0.135586 0.238499

0.3 15.35398 17.82102 22.93922 0.096896 0.160546
0.342 11.81439 15.25092 19.01406 0.070963 0.110304

0.39 9.08520 13.25334 16.01063 0.053591 0.078209



RUN NUMBER TL-M201A-R14

DATE 09/09/93
START TIME 15:40
END TIME 17:27 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE 1.0. 0.164 inches (ml) (ml) !mil
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.97 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 22.1 minutes IMP.S 0.0

IMP.6 0.0
tMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 10.437 dcf S.G. 200.0 202.4 2.4
Volume @ Std.Cond. 10.004 dscf
% Water 1.12 % METHOD 3 DATA
% Isokinetics 122.3 % %02 20.9 Md 28.836
Velocity 43.822 fUsec 0/0C02 0.0 Ms 28.715
Actual Flow 2811 acfm %CO 0.0 Ps 29.661
Std. Flow 2730 scfm %N2 79.1
Dry Std. Flow 2699 dscfm 02+C02 20.9

STACK " METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DeaF) (in.WC) (in.We) (in.WC) !Q£!l (DeaF) <DegF)
1 79 -4.30 1.20 0.57 442.363 84 84
2 79 -4.10 1.20 0.57 452.800 85 84
3 79 0.85 0.57 85 84
4 79 0.75 0.57 86 85
5 79 0.79 0.57 87 86
6 79 1.00 0.57 87 85
7 79 0.66 0.57 86 85
8 79 0.74 0.57 86 85
9 79 0.56 0.57 85 85

10 79 0.84 0.57 85 85
11
12
13 452.800

AVG. 79 -4.20 0.86 0.57 10.437 85



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R14

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.02320 0.02320
Filter 0.11611 0.11611
TOTALPM10 0.13931 0.13931

PM (>10 Microns):
Probe Wash> 10 microns 3.91210 3.91092

TOTAL PM 4.05141 4.05023

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) {mJl
Filter 0.53629 0.65240 0.11611 NA

Probe Wash Residue <= PM10 65.94280 65.96600 0.02320 125.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 125.0
Max. Allowable Blank 0.00098 NA

Probe Wash Residue> PM10 67.26960 71.18170 3.91210 150.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00200 150
Max. Allowable Blank 0.00118 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.21487 6.03215 6.24702

Mass Rate (Ib/hr) 4.971 139.553 144.524



050 Calculations

RUN I.D. TL-M201A-R14

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfm)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfm)

182.3143
0.452669
0.471593
9.702684

183.0591
0.453787

On vn vmin vmax dPmin dPmax
0.136 74.97699 63.19777 92.37998 1.224128 2.615647

0.15 61.63442 52.81311 76.59805 0.854883 1.798286
0.164 51.56062 45.02860 64.73191 0.621442 1.284281

0.18 42.80168 38.31542 54.46598 0.449956 0.909230
0.197 35.73332 32.94854 46.23176 0.332733 0.655095
0.215 30.00053 28.63859 39.59972 0.251378 0.480626
0.233 25.54430 25.32051 34.48297 0.196503 0.364446
0.264 19.89748 21.16168 28.06349 0.137254 0.241383

0.3 15.40860 17.89043 23.02607 0.098099 0.162504
0.342 11.85642 15.31117 19.08709 0.071852 0.111661

0.39 9.11752 13.30638 16.07302 0.054268 0.079180



RUN NUMBER TL-M201A-R15

DATE 09/10/93
START TIME 07:17
END TIME 08:28 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE I.D. 0.164 inches unn (m!) (m!)
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.70 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.0 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.286 dcf S.G. 200.0 208.4 8.4
Volume @ Std.Cond. 12.919 dscf
% Water 2.97 % METHOD 3 DATA
% Isokinetics 99.8 % %02 20.9 Md 28.836
Velocity 52.551 fUsee %C02 0.0 Ms 28.514
Actual Flow 3371 acfm %CO 0.0 Ps 29.384
Std. Flow 3243 scfm %N2 79.1
Dry Std. Flow 3146 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT <DegA (in.WC} (in.WC} (in.WC} !Qgl (DegF) (DegA
1 79 -4.00 0.98 0.57 452.944 71 71
2 79 -4.60 0.94 0.57 466.230 70 70
3 79 0.92 0.57 71 70
4 79 0.89 0.57 72 71
5 79 0.84 0.57 73 71
6 79 0.81 0.57 74 71
7 79 0.63 0.57 75 71
8 79 0.82 0.57 76 72
9 79 0.83 0.57 76 72

10 79 0.85 0.57 74 73
11 79 0.77 0.57 75 73
12 79 0.74 0.57 76 74
13 466.230

AVG. 79 -4.30 0.84 0.57 13.286 73



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R15

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.01550 0.01550
Filter 0.12350 0.12350
TOTAL PM10 0.13900 0.13900

PM (>10 Microns):
Probe Wash> 10 microns 1.10440 1.10369

TOTAL PM 1.2434 1.24269

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !mJl
Filter 0.53780 0.66130 0.12350 NA

Probe Wash Residue <= PM10 67.14060 67.15610 0.01550 110.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 110.0
Max. Allowable Blank 0.00086 NA

Probe Wash Residue> PM10 67.40240 68.50680 1.10440 90.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00120 90
Max. Allowable Blank 0.00071 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.16601 1.31819 1.48421

Mass Rate (Ib/hr) 4.477 35.550 40.027



050 Calculations

RUN I.D. TL-M201A-R15

Stack Gas Viscosity (rntcropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfrn)
D50

dPmin and dPmax Calculations

Stack Gas Viscosity (rnicropoise)
Cyclone Flow Rate (actrn)

180.9408
0.43064

0.461524
9.833309

181.6855
0.452567

On vn vmin vmax dPmin dPmax
0.136 74.77538 63.01288 92.12023 1.197168 2.558624

0.15 61.46869 52.65499 76.37973 0.835941 1.758947
0.164 51.42198 44.89037 64.54456 0.607579 1.256076

0.18 42.68659 38.19420 54.30523 0.439837 0.889160
0.197 35.63724 32.84082 46.09220 0.325181 0.640548
0.215 29.91986 28.54167 39.47709 0.245615 0.469880
0.233 25.47561 25.23190 34.37333 0.191954 0.356238
0.264 19.84397 21.08358 27.97007 0.134025 0.235876

0.3 15.36717 17.82080 22.94537 0.095753 0.158740
0.342 11.82454 15.24852 19.01648 0.070105 0.109033

0.39 9.09300 13.24950 16.01035 0.052929 0.077286



SUMMARY OF PARTICULATE EMISSIONS
TRUCK LOADING BAGHOUSE INLET

RUN 1.0. TL-M201A-R16 TL·M201A-R17 TL-M201A-R18
DATE 09/10/93 09/10/93 09/10/93
TIME STARTED 08:55 12:32 17:22
TIME ENDED 09:34 13:45 17:52

SAMPLING PARAMETERS

Metered Volume - dcf 13.493 12.028 13.261
Corrected Volume - dscf 13.000 11.437 12.657
Total Test Tlme - min 30 27.2 29.9
% Isokinetics 102.5 98.5 97.0
050 9.67 9.98 9.89

GAS PARAMETERS

Gas Temperature - of 74.4 74.4 81.3
Oxygen - % 20.9 20.9 20.9
Carbon Dioxide - % 0.0 0.0 0.0
Moisture- % 4.33 3.20 3.75

GAS FLOWRATE

Velocity - ftJsec 51.70 51.59 53.72
Actual Volume - acfm 3316 3309 3446
Standard Volume - dscfm 3082 3111 3179

PM10 EMISSIONS

Concentration - gr/dscf 1.31E-01 2.52E-01 8.55E-01
Mass Rate - lb/hr 3.470 6.708 23.287

PM (>10 Microns) EMISSIONS

ccncentranon- gr/dscf 4.50E-01 5.87E-02 2.49E+00
Mass Rate - Ib/hr 11.881 1.566 67.936

TOTAL PM

Concentration - gr/dscf 5.81E-01 3.10E-01 3.35E+00
Mass Rate· lb/hr 15.351 8.274 91.223



RUN NUMBER TL-M201A-R16

DATE 09/10/93
START TIME 08:55
END TIME 09:34 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE I.D. 0.164 inches lm!l lm!l lm!l
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.70 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 30.0 minutes IMP.S 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.493 dcf S.G. 200.0 212.5 12.5
Volume @ Std.Cond. 13.000 dscf
% Water 4.33 % METHOD 3 DATA
% Isokinetics 102.5 % %02 20.9 Md 28.836
Velocity 51.703 ftIsec %C02 0.0 Ms 28.367
Actual Flow 3316 acfrn %CO 0.0 Ps 29.417
Std. Flow 3221 scfm %N2 79.1
Dry Std. Flow 3082 dsctrn 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (DeaF) On.We) (in.We) <in.We) {Qgl (DeaF) (DeaF)
1 75 -3.50 0.75 0.56 466.231 75 75
2 74 -4.20 0.80 0.56 479.724 75 74
3 74 0.74 0.56 76 75
4 74 0.75 0.56 77 75
5 74 0.98 0.56 78 75
6 74 0.97 0.56 79 76
7 75 0.66 0.56 81 77
8 75 0.64 0.56 81 77
9 75 0.70 0.56 82 77

10 75 0.70 0.56 83 77
11 74 1.10 0.56 79 78
12 74 1.00 0.56 80 78
13 479.724

AVG. 74 -3.85 0.82 0.56 13.493 78



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201A-R16

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.02410 0.02410
Filter 0.08656 0.08656
TOTAL PM10 0.11066 0.11066

PM (>10 Microns):
Probe Wash> 10 microns 0.37980 0.37894

TOTAL PM 0.49046 0.48960

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) i!!1!l
Filter 0.54124 0.62780 0.08656 NA

Probe Wash Residue <= PM10 64.36710 64.39120 0.02410 122.0
Acetone Blank Residue 67.18690 67.18690 0.00000 125.0
Applicable Acetone Blank 0.00000 122.0
Max. Allowable Blank 0.00096 NA

Probe Wash Residue> PM10 64.66060 65.04040 0.37980 110.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00147 110
Max. Allowable Blank 0.00086 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.13134 0.44976 0.58111

Mass Rate (Ib/hr) 3.470 11.881 15.351



050 Calculations

RUN 1.0. TL-M201A-R16

Stack Gas Viscosity (micro poise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actrn)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actrn)

178.8273
0.433338
0.466468
9.669225

179.4877
0.4465

On vn vmin vmax dPmin dPmax
0.136 73.77289 62.17212 90.88826 1.170690 2.501877

0.15 60.64459 51.95341 75.35906 0.817482 1.719972
0.164 50.73258 44.29317 63.68281 0.594188 1.228273

0.18 42.11430 37.68705 53.58103 0.430165 0.869506
0.197 35.15946 32.40570 45.47837 0.318048 0.626412
0.215 29.51873 28.16440 38.95219 0.240243 0.459530
0.233 25.13407 24.89917 33.91706 0.187767 0.348407
0.264 19.57793 20.80664 27.59993 0.131116 0.230710

0.3 15.16115 17.58769 22.64282 0.093685 0.155279
0.342 11.66601 15.04989 18.76674 0.068599 0.106666

0.39 8.97109 13.07757 15.80096 0.051797 0.075617



RUN NUMBER TL-M201A-R17

DATE 09/10/93
START TIME 12:32
END TIME 13:45 METHOD 4 DATA
STACK DIAM. 14 inches (NIT. FINAL NET
NOZZLE \.0. 0.164 inches !m!l (ml) !mfi
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.70 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 27.2 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 12.028 dcf S.G. 200.0 208.0 8.0
Volume @ Std.Cond. 11.437 dscf
% Water 3.20 % METHOD 3 DATA
% Isokinetics 98.5 % %02 20.9 Md 28.836
Velocity 51.592 ftIsec %C02 0.0 Ms 28.489
Actual Flow 3309 acfm %CO 0.0 Ps 29.417
Std. Flow 3214 scfm %N2 79.1
Dry Std. Flow 3111 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (Degf) (in.We) (in.WC) (in.We) ~ (DeaF) (DegF>
1 75 -3.50 0.75 0.56 479.780 82 83
2 74 -4.20 0.80 0.56 491.808 82 83
3 74 0.74 0.56 84 83
4 74 0.75 0.56 84 83
5 74 0.98 0.56 83 83
6 74 0.97 0.56 85 84
7 75 0.66 0.56 85 84
8 75 0.64 0.56 87 85
9 75 0.70 0.56 87 85

10 75 0.70 0.56 88 85
11 74 1.10 0.56 88 85
12 74 1.00 0.56 88 85
13 491.808

AVG. 74 -3.85 0.82 0.56 12.028 85



EPA METHOD 201A ANALYSES
RUN I.D. TL-M201A-R17

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.04970 0.04970
Filter 0.13674 0.13674
TOTALPM10 0.18644 0.18644

PM (>10 Microns):
Probe Wash> 10 microns 0.04430 0.04352

TOTAL PM 0.23074 0.22996

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !m!l
Filter 0.53736 0.67410 0.13674 NA

Probe Wash Residue <= PM10 65.00530 65.05500 0.04970 110.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 110.0
Max. Allowable Blank 0.00086 NA

Probe Wash Residue> PM10 67.49370 67.53800 0.04430 100.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00133 100
Max. Allowable Blank 0.00078 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.25153 0.05871 0.31024

Mass Rate (Ib/hr) 6.708 1.566 8.274



050 Calculations

RUN 1.0. TL-M201A-R17

Stack. Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfm)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actrn)

179.6597
0.420479
0.447377
9.983947

180.3201
0.448005

On vn vmin vmax dPmin dPmax
0.136 74.02156 62.38555 91.19756 1.183796 2.529736

0.15 60.84901 52.13269 75.61627 0.826664 1.739159
0.164 50.90359 44.44690 63.90091 0.600886 1.242004

0.18 42.25626 37.81878 53.76533 0.435035 0.879252
0.197 35.27797 32.51987 45.63561 0.321667 0.633456
0.215 29.61823 28.26447 39.08766 0.242991 0.464717
0.233 25.21879 24.98839 34.03576 0.189926 0.352354
0.264 19.64392 20.88225 27.69760 0.132637 0.233342

0.3 15.21225 17.65253 22.72400 0.094781 0.157065
0.342 11.70534 15.10616 18.83497 0.069409 0.107904

0.39 9.00133 13.12710 15.85924 0.052414 0.076502



RUN NUMBER TL-M201A-R18

DATE 09/10/93
START TIME 17:22
END TIME 17:52 METHOD 4 DATA
STACKDIAM. 14 inches INIT. FINAL NET
NOZZLE 1.0. 0.164 inches !m!l (mil (mil
METER BOX GAMMA 0.9871 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.7019 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.70 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 29.9 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 13.261 dcf S.G. 208.1 218.5 10.5
Volume @ Std.Cond. 12.657 dscf
% Water 3.75 % METHOD 3 DATA
% Isokinetics 97.0 % %02 20.9 Md 28.836
Velocity 53.723 ftlsec %C02 0.0 Ms 28.429
Actual Flow 3446 acfm 0/0CO 0.0 Ps 29.406
Std. Flow 3303 scfm %N2 79.1
Dry Std. Flow 3179 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT <DegA (in.WCl (in.WCl (in.WCl ~ <DegA (DegA
1 82 -4.00 0.55 0.57 491.808 81 81
2 82 -4.00 0.76 0.57 505.069 81 81
3 82 0.80 0.57 82 81
4 82 0.81 0.57 82 81
5 81 0.95 0.57 83 82
6 81 0.87 0.57 84 82
7 81 1.00 0.57 84 82
8 81 1.10 0.57 85 82
9 81 1.00 0.57 85 82

10 81 0.92 0.57 85 82
11 81 0.85 0.57 85 82
12 81 0.83 0.57 85 82
13 505.069

AVG. 81 -4.00 0.87 0.57 13.261 83



EPA METHOD 201A ANALYSES
RUN 1.0. TL-M201 A-R18

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.04310 0.04310
Filter 0.65789 0.65789
TOTALPM10 0.70099 0.70099

PM (>10 Microns):
Probe Wash> 10 microns 2.04610 2.04500

TOTAL PM 2.74709 2.74599

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) !mil
Filter 0.53821 1.19610 0.65789 NA

Probe Wash Residue <= PM10 66.83650 66.87960 0.04310 80.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank 0.00000 80.0
Max. Allowable Blank 0.00063 NA

Probe Wash Residue> PM10 64.31280 66.35890 2.04610 140.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00187 140
Max. Allowable Blank 0.00110 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.85455 2.49299 3.34755

Mass Rate (Ib/hr) 23.287 67.936 91.223



050 Calculations

RUN 1.0. TL-M201A-R18

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actrn)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actrn)

180.9251
0.422753

0.45839
9.893869

181.7127
0.45351

On vn vmin vmax dPmin dPmax
0.136 74.93112 63.13817 92.30757 1.194089 2.552274

0.15 61.59671 52.75824 76.53389 0.833745 1.754528
0.164 51.52908 44.97703 64.67369 0.605946 1.252875

0.18 42.77550 38.26649 54.41264 0.438622 0.886854
0.197 35.71146 32.90160 46.18212 0.324255 0.638852
0.215 29.98218 28.59318 39.55288 0.244894 0.468607
0.233 25.52867 25.27627 34.43818 0.191372 0.355249
0.264 19.88530 21.11904 28.02116 0.133598 0.235193

0.3 15.39918 17.84933 22.98567 0.095433 0.158258
0.342 11.84917 15.27171 19.04839 0.069860 0.108685

0.39 9.11194 13.26867 16.03594 0.052736 0.077027



APPENDIX B.2
BAGHOUSE INLET: RAW FIELD SAMPLING DATA FOR EPA METHOD 201A

TESTING
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RUN NUMBER CF-M201A-R1

DATE 09/07/93
START TIME 09:12
END TIME 13:38 METHOD 4 DATA
STACK DIAM. 15 inches INIT. FINAL NET
NOZZLE 1.0. 0.180 inches !mil !mil (m!)
METER BOX GAMMA 0.9936 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.8576 IMP.2 100.0 100.0 0.0
BAROMETRIC 30.04 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 114.0 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 14 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 52.112 dcf S.G. 200.0 212.4 12.4
Volume @ Std.Cond. 49.938 dscf
% Water 1.16 % METHOD 3 DATA
% Isokinetics 100.9 .% %02 20.9 Md 28.836
Velocity 42.294 ftlsec %C02 0.0 Ms 28.710
Actual Flow 3114 acfm %CO 0.0 Ps 30.054
Std. Flow 3053 scfm %N2 79.1
Dry Std. Flow 3017 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT (Degf) (in.WC} (in.WC} (in.WC} ~ (Degf) (Deaf)
1 88 0.10 0.38 0.63 829.530 77 76
2 86 0.27 0.40 0.63 881.642 82 80
3 84 ;0.46 0.63 84 82
4 82 0.50 0.63 85 82
5 83 0.51 0.63 86 82
6 83 0.67 0.63 87 82
7 81 0.75 0.63 88 82
8 80 0.67 0.63 89 82
9 80 0.56 0.63 90 83

10 81 0.48 0.63 90 89
11 80 0.40 0.63 91 89
12 81 0.33 0.63 92 89
13 80 0.33 0.63 94 90
14 80 0.45 0.63 95 90
15 80 0.53 0.63 96 90
16 80 0.61 0.63 97 91
17 80 0.67 0.63 97 92
18 80 0.77 0.63 96 97
19 80 0.90 0.63 102 99
20 79 0.74 0.63 101 99
21 79 0.70 0.63 99 96
22 79 0.65 0.63 100 97
23 79 0.55 0.63 100 96
24 80 0.50 0.63
25 881.642

AVG. 81 0.19 0.56 0.63 52.112 90



EPA METHOD 201A ANALYSES
RUN 1.0. CF-M201A-R1

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00030 0.00030
Filter 0.00000 0.00000
TOTALPM10 0.00030 0.00030

PM(>10 Microns):
Probe Wash> 10 microns 0.00000 0.00000

TOTAL PM 0.0003 0.00030

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) (ml)
Filter 0.54147 0.54147 0.00000 NA

(Filter lost mass)
Probe Wash Residue <= PM10 64.77950 64.77980 0.00030 120.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank (Blank lost mass) 0.00000 120.0
Max. Allowable Blank 0.00094 NA

Probe Wash Residue> PM10 67.54390 67.54390 0.00000 110.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00147 110
Max. Allowable Blank 0.00086 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.00009 0.00000 0.00009

Mass Rate (Ib/hr) 0.002 0.000 0.002



050 Calculations

RUN I.D. CF-M201A-R1

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfm)
D50

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfm)

182.7771
0.437797
0.452042
9.997161

183.5595
0.453794

On vn vmin vmax dPmin dPmax
0.136 74.97814 63.20717 92.38781 1.238198 2.640279

0.15 61.63536 52.82301 76.60619 0.864776 1.815299
0.164 11.00000 14.69951 18.15416 0.066967 0.101947

0.18 42.80234 38.32627 54.47487 0.455251 0.917937
0.197 35.73387 32.95983 46.24107 0.336688 0.661418
0.215 30.00099 28.65026 39.60943 0.254399 0.485308
0.233 25.54469 25.33247 34.49304 0.198890 0.368030
0.264 19.89778 21.17395 28.07406 0.138951 0.243798

0.3 15.40884 17.90284 23.03702 0.099335 0.164162
0.342 11.85660 15.32351 19.09826 0.072774 0.112826

0.39 9.11766 13.31848 16.08422 0.054975 0.080024



RUN NUMBER CF-M201A-R2

DATE 09/08/93
START TIME 06:01
END TIME 12:01 METHOD 4 DATA
STACKDIAM. 15 inches INIT. FINAL NET
NOZZLE I.D. 0.180 inches (m\) !m!.l (m\)
METER BOX GAMMA 0.9926 IMP.1 100.0 148.0 48.0
METER BOX dH@ 1.8576 IMP.2 100.0 104.0 4.0
BAROMETRIC 30.01 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 359.4 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 252.0 52.0
Metered Volume 167.998 def S.G. 200.0 219.8 19.8
Volume @ Std.Cond. 164.613 dsef
% Water 2.01 % METHOD 3 DATA
% Isokinetics 102.7 ,% %02 20.9 Md 28.836
Velocity 43.899 ftlsee ··%C02 0.0 Ms 28.618
Actual Flow 3232 acfm %CO 0.0 Ps 29.988
Std. Flow 3164 scfm %N2 79.1
Dry Std. Flow 3100 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET

POINT <DegF) (in.WC) (in.WC) (in.WC) ~ (DegF) (DeaF)
1 83 -0.28 0.49 0.67 881.728 53 54
2 83 -0.32 0.59 0.67 1049.726 70 67
3 83 0.62 0.67 73 67
4 82 0.68 0.67 77 71
5 82 0.72 0.67 80 73
6 82 0.75 0.67 81 74
7 82 0.79 0.67 83 76
8 81 0.71 0.67 83 77
9 81 0.65 0.67 84 78

10 82 0.58 0.67 84 78
11 81 0.49 0.67 85 79
12 81 0.45 0.67 86 80
13 80 0.45 0.67 87 81
14 80 0.45 0.67 87 81
15 79 0.47 0.67 90 83
16 79 0.52 0.67 90 84
17 79 0.55 0.67 91 85
18 80 0.50 0.67 91 86
19 80 0.59 0.67 91 86
20 79 0.65 0.67 72 68
21 79 0.79 0.67 70 66
22 79 0.78 0.67 70 66
23 80 0.52 0.67 69 64
24 79 0.57 0.67 68 64
25 1049.73

AVG. 81 -0.30 0.60 0.67 168.00 77



EPA METHOD 201A ANALYSES
RUN 1.0. CF-M201A-R2

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00130 0.00130
Filter 0.00000 0.00000
TOTAL PM10 0.00130 0.00130

PM (>10 Microns):
Probe Wash > 10 microns 0.00000 0.00000

TOTAL PM 0.0013 0.00130

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) (m!)
Filter 0.65808 0.65808 0.00000 NA

(Filter lost mass)
Probe Wash Residue <= PM10 65.06550 65.06680 0.00130 120.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank (Blank lost mass) 0.00000 120.0
Max. Allowable Blank 0.00094 NA

Probe Wash Residue> PM10 64.89840 64.89840 0.00000 130.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00173 130
Max. Allowable Blank 0.00102 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.00012 0.00000 0.00012

Mass Rate (Ib/hr) 0.003 0.000 0.003



050 Calculations

RUN I.D. CF-M201A-R2

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actrn)
D50

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfm)

182.0544
0.458021

0.47775
9.595124

182.8298
0.45262

On vn vmin vmax dPmin dPmax
0.136 74.78404 63.03923 92.14536 1.223472 2.614083

0.15 61.47581 52.68161 76.40432 0.854458 1.797249
0.164 11.00000 14.67606 18.13294 0.066312 0.101230

0.18 42.69153 38.22180 54.32973 0.449774 0.908756
0.197 35.64136 32.86899 46.11697 0.332618 0.654778
0.215 29.92332 28.57035 39.50224 0.251306 0.480414
0.233 25.47856 25.26097 34.39887 0.196459 0.364301
0.264 19.84627 21.11303 27.99620 0.137238 0.241307

0.3 15.36895 17.85029 22.97197 0.098099 0.162468
0.342 11.82591 15.27766 19.04326 0.071860 0.111649

0.39 9.09405 13.27792 16.03698 0.054279 0.079180



RUN NUMBER CF-M201A-R3

DATE 09/09/93
START TIME 05:58
END TIME 17:58 METHOD 4 DATA
STACKoIAM. 15 inches INIT. FINAL NET
NOZZLE 1.0. 0.180 inches !m!l (ml) !m!l
METER BOX GAMMA 0.9936 IMP.1 100.0 120.0 20.0
METER BOX dH@ 1.8576 IMP.2 100.0 94.0 -6.0
BAROMETRIC 29.97 in.Hg IMP.3 0.0 2.0 2.0
Cp 0.84 IMP.4 0.0
TEST DURATION 719.9 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 216.0 16.0
Metered Volume 330.348 dcf S.G. 200.0 246.1 46.1
Volume @ Std.Cond. 320.238 dscf
% Water 0.91 % METHOD 3 DATA
% Isokinetics 102.0 % %02 20.9 Md 28.836
Velocity 41.960 ftlsec %C02 0.0 Ms 28.738
Actual Flow 3089.56 acfm %CO 0.0 Ps 29.939
Std. Flow 3059.19 scfm %N2 79.1
Dry Std. Flow 3031.49 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP STATIC OP DH VOLUME INLET OUTLET

POINT (DegF) (in.WC) (in.WC) (in.We) !Qg} (DegF> <DegF>
1 73 -0.40 0.41 0.63 49.789 70 70
2 74 -0.44 0.51 0.63 380.137 57 51
3 74 0.60 0.63 59 52
4 74 0.63 0.63 71 66
5 73 0.66 0.63 67 61
6 73 0.71 0.63 70 64
7 74 0.75 0.63 72 66
8 74 0.68 0.63 75 70
9 73 0.55 0.63 87 80

10 73 0.51 0.63 95 90
11 74 0.51 0.63 96 92
12 74 0.44 0.63 93 90
13 73 0.44 0.63 89 86
14 74 0.48 0.63 88 84
15 74 0.51 0.63 87 80
16 73 0.56 0.63 87 82
17 74 0.58 0.63 89 85
18 74 0.61 0.63 90 86
19 74 0.71 0.63 90 86
20 74 0.58 0.63 91 87
21 74 0.53 0.63 103 90
22 73 0.44 0.63 105 96
23 73 0.47 0.63 109 106
24 73 0.44 0.63 107 103
25 380.137

AVG. 74 -0.42 0.55 0.63 330.348 83



EPA METHOD 201A ANALYSES
RUN 1.0. CF-M201A-R3

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00260 0.00260
Filter 0.00000 0.00000
TOTALPM10 0.00260 0.00260

PM (>10 Microns):
Probe Wash> 10 microns 0.00670 0.00584

TOTAL PM 0.0093 0.00844

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) (ml)
Filter 0.53725 0.53725 0.00000 NA

(Filter lost mass)
Probe Wash Residue <= PM10 64.25260 64.25520 0.09260 110.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank (Blank lost mass) 0.00000 110.0
Max. Allowable Blank 0.00086 NA

Probe Wash Residue> PM10 65.25820 65.26490 0.00670 110.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00147 110
Max. Allowable Blank 0.00086 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.00013 0.00028 0.00041

Mass Rate (Ib/hr) 0.003 0.007 0.011



050 Calculations

RUN I.D. CF-M201A-R3

Stack Gas Viscosity (micro poise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (acfm)
D50

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (acfm)

181.163
0.444837
0.453539
9.888379

181.8082
0.448006

On vn vmin vmax dPmin dPmax
0.136 74.02168 62.41087 91.21686 1.218233 2.602316

0.15 60.84911 52.15995 75.63723 0.850911 1.789292
0.164 11.00000 14.62865 18.09005 0.066930 0.102350

0.18 42.25633 37.84953 53.78953 0.448055 0.904910
0.197 35.27803 32.55217 45.66140 0.331413 0.652091
0.215 29.61828 28.29810 39.11495 0.250452 0.478515
0.233 25.21883 25.02303 34.06434 0.195835 0.362919
0.264 19.64395 20.91802 27.72795 0.136852 0.240461

0.3 15.21228 17.68884 22.75571 0.097861 0.161954
0.342 11.70535 15.14239 18.86753 0.071713 0.111337

0.39 9.00135 13.16268 15.89204 0.054187 0.078989



RUN NUMBER CF-M201A-R4

DATE 09/10/93
START TIME 05:57
END TIME 17:57 METHOD 4 DATA
STACKDIAM. 15 inches INIT. FINAL NET
NOZZLE 1.0. 0.180 inches (m\) !!!lD. (mil
METER BOX GAMMA 0.9936 IMP.1 100.0 100.0 0.0
METER BOX dH@ 1.8576 IMP.2 100.0 100.0 0.0
BAROMETRIC 29.70 in.Hg IMP.3 0.0 0.0 0.0
Cp 0.84 IMP.4 0.0
TEST DURATION 720 minutes IMP.5 0.0

IMP.6 0.0
IMP.7 0.0

METHOD 1-4 RESULTS TOTAL 200.0 200.0 0.0
Metered Volume 332.179 dcf S.G. 200.0 254.9 54.9
Volume @ Std.Cond. 317.289 dscf
% Water 0.81 % METHOD 3 DATA
% Isokinetics 105.5 '% %02 20.9 Md 28.836
Velocity 40.822 ftIsec %C02 0.0 Ms 28.748
Actual Flow 3006 acfm %CO 0.0 Ps 29.669
Std. Flow 2925 scfm %N2 79.1
Dry Std. Flow 2902 dscfm 02+C02 20.9

STACK METER METER TEMPERATURE
TEMP, STATIC DP DH VOLUME INLET OUTLET

POINT (DeaF) (in.We) (in.We) (in.We) {Qgl (DeaF) (DeaF)
1 78 -0.40 0.41 0.63 380.137 57 57
2 78 -0.44 0.45 0.63 712.316 65 64
3 78 0.50 0.63 73 70
4 78 0.54 0.63 77 72
5 78 0.61 0.63 80 74
6 78 0.65 0.63 84 77
7 78 0.69 0.63 87 79
8 78 0.58 0.63 88 81
9 78 0.54 0.63 89 83

10 78 0.47 0.63 90 85
11 78 0.41 0.63 91 86
12 78 0.41 0.63 91 86
13 78 0.43 0.63 93 87
14 78 0.45 0.63 95 88
15 78 0.45 0.63 97 88
16 78 0.49 0.63 100 89
17 78 0.56 0.63 104 94
18 78 0.59 0.63 100 91
19 78 0.61 0.63 94 88
20 78 0.68 0.63 92 86
21 78 0.51 0.63 93 87
22 78 0.49 0.63 95 90
23 78 0.45 0.63 96 91
24 78 0.41 0.63 99 97
25 712.316

AVG. 78 -0.42 0.52 0.63 332.179 86



EPA METHOD201A ANALYSES
RUN 1.0. CF-M201A-R4

SUMMARY
CORRECTED

NET FOR BLANK
COMPONENT (grams) (grams)
PM10:

Probe Wash <= 10 microns 0.00230 0.00230
Filter 0.00592 0.00592
TOTALPM10 0.00822 0.00822

PM (>10 Microns):
Probe Wash > 10 microns 0.00670 0.00631

TOTAL PM 0.01492 0.01453

ANALYTICAL DATA

METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME

(grams) (grams) (grams) (m!)
Filter 0.53888 0.54480 0.00592 NA

Probe Wash Residue <= PM10 63.98750 63.98980 0.00230 60.0
Acetone Blank Residue 64.54130 64.54130 0.00000 100.0
Applicable Acetone Blank (Blank lost mass) 0.00000 60.0
Max. Allowable Blank 0.00047 NA

Probe Wash Residue> PM10 64.98770 64.99440 0.00670 50.0
Acetone Blank Residue 66.33330 66.33450 0.00120 90.0
Applicable Acetone Blank 0.00067 50
Max. Allowable Blank 0.00039 NA

PARTICULATE EMISSIONS:
PM10 PM (>10 Microns) TOTAL PM

Actual Grain Loading (gr/dscf) 0.00040 0.00031 0.00071

Mass Rate (Ib/hr) 0.010 0.008 0.018



050 Calculations

RUN 1.0. CF-M201A-R4

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (dscf/min)
Cyclone Flow Rate (actm)
050

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)
Cyclone Flow Rate (actm)

182.3014
0.44068

0.456702
9.918651

183.0278
0.45327

On vn vmin vmax dPmin dPmax
0.136 74.89149 63.12871 92.27692 1.225479 2.618413

0.15 61.56413 52.75612 76.51319 0.855850 1.800216
0.164 11.00000 14.68405 18.14017 0.066305 0.101189

0.18 42.75287 38.27539 54.40674 0.450496 0.910243
0.197 35.69257 32.91482 46.18211 0.333146 0.655842
0.215 29.96632 28.60994 39.55781 0.251702 0.481190
0.233 25.51517 25.29576 34.44705 0.196765 0.364885
0.264 19.87479 21.14181 28.03511 0.137447 0.241689

0.3 15.39103 17.87435 23.00359 0.098246 0.162721
0.342 11.84290 15.29803 19.06921 0.071965 0.111819

0.39 9.10712 13.29545 16.05860 0.054357 0.079299



APPENDIX C.2
BAGHOUSE OUTLET: RAW FIELD SAMPLING DATA FOR EPA METHOD 201A

TESTING
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E T S, INC.

Contract No. 92-65515
Job LD.
Test Method 201A

FIE L D SAM P L E LOG
Print Date 01/31/94
Page 1

Time 09:44:35

Sample Container other Run Sample Volume,ml Volume,ml Analyst Date Comments
No. No. LD. I.D. Type no Rinses w/ Rinses

00100 F1 G92-0151 UBL -201-RO Gelman Filter PJB 09/13/93
00101 F2 UBL -201-RO >PM10 Acetone Rinse PJB 09/13/93
00102 F3 UBL -201-RO <=PM10 Acetone Rinse PJB 09/13/93
00103 F4 UBL -201-RO Impinger Liquids PJB 09/13/93
00104 F5 UBL -201-RO Imp. 4 Silica Gel PJB 09/13/93
00105 F6 UBL -201-RO TEDLAR BAG PJB 09/13/93
00106 F1 G92-0152 UTL -201-R1 Gelman Filter PJB 09/13/93
00107 F2 UTL -201-R1 >PM10 Acetone Rinse PJB 09/13/93
00108 F3 UTL -201-R1 <=PM10 Acetone Rinse PJB 09/13/93
00109 F4 UTL -201-R1 Impinger Liquids PJB 09/13/93
00110 F5 UTL -201-R1 Imp. 4 Silica Gel PJB 09/13/93
00111 F6 UTL -201-R1 TEDLAR BAG PJB 09/13/93
00112 F1 G92-0149 UCF -201-R1 Gelman Filter PJB 09/13/93
00113 F2 UCF -201-R1 >PM10 Acetone Rinse PJB 09/13/93
00114 F3 UCF -201-R1 <=PM10 Acetone Rinse PJB 09/13/93
00115 F4 UCF -201-R1 Impinger Liquids PJB 09/13/93
00116 F5 UCF -201-R1 Imp. 4 Silica Gel PJB 09/13/93
00117 F6 UCF -201-R1 TEDLAR BAG PJB 09/13/93
00118 F1 G92-0150 UTL -201-R2 Gelman Filter PJB 09/13/93
00119 F2 UTL -201-R2 >PM10 Acetone Rinse PJB 09/13/93
00120 F3 UTL -201-R2 <=PM10 Acetone Rinse PJB 09/13/93
00121 F4 UTL -201-R2 Impinger Liquids PJB 09/13/93
00122 F5 UTL -201-R2 Imp. 4 Silica Gel PJB 09/13/93
00123 F6 UTL -201-R2 TEDLAR BAG PJB 09/13/93
00124 F1 G92-0156 UTL -201-R3 Gelman Filter PJB 09/13/93
00125 F2 UTL -201-R3 >PM10 Acetone Rinse PJB 09/13/93
00126 F3 UTL -201-R3 <=PM10 Acetone Rinse PJB 09/13/93



E T S, INC.

Contract NO. 92-65515
Job 1.0.
Test Method 201A

FIE L 0 SAM P L E LOG
Print Date 01/31/94
Page 2

Sample Container Other Run Sample Volume,ml Volume,ml Analyst Date Comments
No. No. 1.0. 1.D. Type no Rinses w/ Rinses

00127 F4 UTL -201-R3 Impinger Liquids PJB 09/13/93
00128 F5 UTL -201-R3 Imp. 4 Silica Gel PJB 09/13/93
00129 F6 UTL -201-R3 TEDLAR BAG PJB 09/13/93
00130 F1 G92-0154 UTL -201-R4 Gelman Filter PJB 09/13/93
00131 F2 UTL -201-R4 >PM10 Acetone Rinse PJB 09/13/93
00132 F3 UTL -201-R4 <=PM10 Acetone Rinse PJB 09/13/93
00133 F4 UTL -201-R4 Impinger Liquids PJB 09/13/93
00134 F5 UTL -201-R4 Imp. 4 Silica Gel PJB 09/13/93
00135 F6 UTL -201-R4 TEDLAR BAG PJB 09/13/93
00136 F1 G92-0157 UTL -201-R5 Gelman Filter PJB 09/13/93
00137 F2 UTL -201-R5 >PM10 Acetone Rinse PJB 09/13/93
00138 F3 UTL -201-R5 <=PM10 Acetone Rinse PJB 09/13/93
00139 F4 UTL -201-R5 Impinger Liquids PJB 09/13/93
00140 F5 UTL -201-R5 Imp. 4 Silica Gel PJB 09/13/93
00141 F6 UTL -201-R5 TEDLAR BAG PJB 09/13/93
00142 F1 G92-0158 UTL -201-R6 Gelman Filter PJB 09/13/93
00143 F2 UTL -201-R6 >PM10 Acetone Rinse PJB 09/13/93
00144 F3 UTL -201-R6 <=PM10 Acetone Rinse PJB 09/13/93
00145 F4 UTL -201-R6 Impinger Liquids PJB 09/13/93
00146 F5 UTL -201-R6 Imp. 4 Silica Gel PJB 09/13/93
00147 F6 UTL -201-R6 TEDLAR BAG PJB 09/13/93
00148 F1 G92-0155 UCF -201-R2 Gelman Filter PJB 09/13/93
00149 F2 UCF -201-R2 >PM10 Acetone Rinse PJB 09/13/93
00150 F3 UCF -201-R2 <=PM10 Acetone Rinse PJB 09/13/93
00151 F4 UCF -201-R2 Impinger Liquids PJB 09/13/93
00152 F5 UCF -201-R2 Imp. 4 Silica Gel PJB 09/13/93
00153 F6 UCF -201-R2 TEDLAR BAG PJB 09/13/93



E T S, INC.

Contract No. 92-65515
Job I.D.
Test Method 201A

FIE L D SAM P L E LOG
Print Date 01/31/94
Page 3

Sample container other Run Sample Volume,ml Volume,ml Analyst Date Comments
No. No. I.D. LD. Type no Rinses w/ Rinses

00155 F2 UTL -201-R7 >PM10 Acetone Rinse PJB 09/13/93
00156 F3 UTL -201-R7 <=PM10 Acetone Rinse PJB 09/13/93
00158 F5 UTL -201-R7 Imp. 4 Silica Gel PJB 09/13/93
00160 F1 G92-0162 UTL -201-R8 Gelman Filter PJB 09/13/93
00161 F2 UTL -201-R8 >PM10 Acetone Rinse PJB 09/13/93
00162 F3 UTL -201-R8 <=PM10 Acetone Rinse PJB 09/13/93
00163 F4 UTL -201-R8 Impinger Liquids PJB 09/13/93
00164 F5 UTL -201-R8 Imp. 4 Silica Gel PJB 09/13/93
00165 F6 UTL -201-R8 TEDLAR BAG PJB 09/13/93
00166 F1 G92-0160 UTL -201-R9 Gelman Filter PJB 09/13/93
00167 F2 UTL -201-R9 >PM10 Acetone Rinse PJB 09/13/93
00168 F3 UTL -201-R9 <=PM10 Acetone Rinse PJB 09/13/93
00169 F4 UTL -201-R9 Impinger Liquids PJB 09/13/93
00170 F5 UTL -201-R9 Imp. 4 Silica Gel PJB 09/13/93
00171 F6 UTL -201-R9 TEDLAR BAG PJB 09/13/93
00172 F1 G92-0163 UTL -201-R10 Gelman Filter PJB 09/13/93
00173 F2 UTL -201-R10 >PM10 Acetone Rinse PJB 09/13/93
00174 F3 UTL -201-R10 <=PM10 Acetone Rinse PJB 09/13/93
00175 F4 UTL -201-R10 Impinger Liquids PJB 09/13/93
00176 F5 UTL -201-R10 Imp. 4 Silica Gel PJB 09/13/93
00177 F6 UTL -201-R10 TEDLAR BAG PJB 09/13/93
00178 F1 G92-0165 UTL -201-Rll Gelman Filter PJB 09/13/93
00179 F2 UTL -201-Rll >PM10 Acetone Rinse PJB 09/13/93
00180 F3 UTL -201-Rll <=PM10 Acetone Rinse PJB 09/13/93
00181 F4 UTL -201-Rll Impinger Liquids PJB 09/13/93
00182 F5 UTL -201-Rll Imp. 4 Silica Gel PJB 09/13/93
00183 F6 UTL -201-Rll TEDLAR BAG PJB 09/13/93



ETS, INC.

Contract No. 92-65515
Job I.D.
Test Method 201A

FIE L D SAM P L E LOG
Print Date 01/31/94
Page 4

Sample Container Other Run Sample Volume,ml Volume,ml Analyst Date Comments
No. No. I.D. I.D. Type no Rinses w/ Rinses

00184 F1 G92-0166 UTL -201-R12 Gelman Filter PJB 09/13/93
00185 F2 UTL -201-R12 >PM10 Acetone Rinse PJB 09/13/93
00186 F3 UTL -201-R12 <=PM10 Acetone Rinse PJB 09/13/93
00187 F4 UTL -201-R12 Impinger Liquids PJB 09/13/93
00188 F5 UTL -201-R12 Imp. 4 Silica Gel PJB 09/13/93
00189 F6 UTL -201-R12 TEDLAR BAG PJB 09/13/93
00190 F1 G92-0164 UTL -201-R13 Gelman Filter PJB 09/13/93
00191 F2 UTL -201-R13 >PM10 Acetone Rinse PJB 09/13/93
00192 F3 UTL -201-R13 <=PM10 Acetone Rinse PJB 09/13/93
00193 F4 UTL -201-R13 Impinger Liquids PJB 09/13/93
00194 F5 UTL -201-R13 Imp. 4 Silica Gel PJB 09/13/93
00195 F6 UTL -201-R13 TEDLAR BAG PJB 09/13/93
00196 F1 G92-0153 UCF -201-R3 Gelman Filter PJB 09/13/93
00197 F2 UCF -201-R3 >PM10 Acetone Rinse PJB 09/13/93
00198 F3 UCF -201-R3 <=PM10 Acetone Rinse PJB 09/13/93
00199 F4 UCF -201-R3 Impinger Liquids PJB 09/13/93
00200 F5 UCF -201-R3 Imp. 4 Silica Gel PJB 09/13/93
00201 F6 UCF -201-R3 TEDLAR BAG PJB 09/13/93
00202 F1 G92-0167 UTL -201-R14 Gelman Filter PJB 09/13/93

>

09/13/9300203 F2 UTL -201-R14 >PM10 Acetone Rinse PJB
00204 F3 UTL -201-R14 <=PM10 Acetone Rinse PJB 09/13/93
00205 F4 UTL -201-R14 Impinger Liquids PJB 09/13/93
00206 F5 UTL -201-R14 Imp. 4 Silica Gel PJB 09/13/93
00207 F6 UTL -201-R14 TEDLAR BAG PJB 09/13/93
00208 F1 G92-0168 UTL -201-R15 Gelman Filter PJB 09/13/93
00209 F2 UTL -201-R15 >PM10 Acetone Rinse PJB 09/13/93
00210 F3 UTL -201-R15 <=PM10 Acetone Rinse PJB 09/13/93



E T S, INC.

Contract No. 92-65515
Job 1.D.
Test Method 201A

FIE L D SAM P L E LOG
Print Date 01/31/94
Page 5

Sample Container other Run Sample Volume,ml Volume,ml Analyst Date Comments
No. No. 1.D. 1.D. Type no Rinses w/ Rinses

00211 F4 UTL -201-R15 Impinger Liquids PJB 09/13/93
00212 F5 UTL -201-R15 Imp. 4 Silica Gel PJB 09/13/93
00213 F6 UTL -201-R15 TEDLAR BAG PJB 09/13/93
00214 F1 G92-0170 UTL -201-R16 Gelman Filter PJB 09/13/93
00215 F2 UTL -201-R16 >PM10 Acetone Rinse PJB 09/13/93
00216 F3 UTL -201-R16 <=PM10 Acetone Rinse PJB 09/13/93
00217 F4 UTL -201-R16 Impinger Liquids PJB 09/13/93
00218 F5 UTL -201-R16 Imp. 4 Silica Gel PJB 09/13/93
00219 F6 UTL -201-R16 TEDLAR BAG PJB 09/13/93 ..

00220 F1 G92-0171 UTL -201-R17 Gelman Filter PJB 09/13/93
00221 F2 UTL -201-R17 >PM10 Acetone Rinse PJB 09/13/93
00222 F3 UTL -201-R17 <=PM10 Acetone Rinse PJB 09/13/93
00223 F4 UTL -201-R17 Impinger Liquids PJB 09/13/93
00224 F5 UTL -201-R17 Imp. 4 Silica Gel PJB 09/13/93
00225 F6 UTL -201-R17 TEDLAR BAG PJB 09/13/93
00232 F1 G92-0172 UTL -201-R18 Gelman Filter PJB 09/13/93
00233 F2 UTL -201-R18 >PM10 Acetone Rinse PJB 09/13/93
00234 F3 UTL -201-R18 <=PM10 Acetone Rinse PJB 09/13/93
00235 F4 UTL -201-R18 Impinger Liquids PJB 09/13/93
00236 F5 UTL -201-R18 Imp. 4 Silica Gel PJB 09/13/93
00237 F6 UTL -201-R18 TEDLAR BAG PJB 09/13/93
00238 F1 G92-0169 UCF -201-R4 Gelman Filter PJB 09/13/93
00239 F2 UCF -201-R4 >PM10 Acetone Rinse 50.00000 50.00000 PJB 09/13/93
00240 F3 UCF -201-R4 <=PM10 Acetone Rinse 60.00000 60.00000 PJB 09/13/93
00241 F4 UCF -201-R4 Impinger Liquids PJB 09/13/93
00242 F5 UCF -201-R4 Imp. 4 Silica Gel PJB 09/13/93
00243 F6 UCF -201-R4 TEDLAR BAG PJB 09/13/93



E T S, INC.

Contract No. 92-65515
Job LD.
Test Method 201A

FIE L D SAMPLE LOG
Print Date 01/31/94
Page 6

Sample Container other Run sample Volume,ml Volume,ml Analyst Date Comments
No. No. I.D. LD. Type no Rinses w/ Rinses

00244 FI G92-0159 UTL -201-R7 Gelman Filter PJB 09/13/93



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 1

Beaker #
Filter #

Sample #
Run I.D.
Total Vol.,ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time weight (g) Analyst
Constant
Final

Weight (g)

08/18/93-021
G92-0151
92-65515-00100
UBL -201-RO

65.56720 09/16/93 13:42
0.53794 09/17/93 09:45

66.11070
66.11100

PJB
PJB

66.11100

08/17/93-027

92-65515-00101
UBL -201-RO

90.00000
90.00000

08/17/93-031

92-65515-00102
UBL -201-RO
100.00000
100.00000

OS/28/93-016
G92-0152
92-65515-00106
UTL -201-R1

08/17/93-032

92-65515-00107
UTL -201-R1
100.00000
100.00000

66.33330 09/08/93
0.00000 09/08/93

09/09/93
09/10/93

64.54130 09/08/93
0.00000 09/08/93

09/09/93

64.14760 09/08/93
0.53633 09/08/93

09/09/93
09/10/93

64.63590 09/08/93
0.00000 09/08/93

09/09/93

07:15
14:03
06:54
07:47

07:17
13:58
07:07

07:10
14:06
07:00
07:49

07:16
14:01
07:04

66.33450
66.66590
66.33500
66.33450

64.54020
64.54130
64.54100

65.18140
65.18490
65.18270
65.18260

64.71780
64.71710
64.71680

TU
TU
TU
TU

TU
TU
TU

TU
TU
TU
KA

TU
TU
TU

66.33450

64.54100

65.18260

64.71680



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 2

Beaker *
Filter *

Sample *
Run LD.
Total Vol., ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

08/17/93-028 64.95540
0.00000

92-65515-00108
UTL -201-R1
105.00000
105.00000

OS/28/93-012 67.39920
G92-0149 0.54147
92-65515-00112
UCF -201-R1

------------------------------------------ --------------
09/08/93 08:08 64.96550 TU 64.96450
09/08/93 17:59 64.96670 TU
09/09/93 07:05 64.96540 TU
09/10/93 07:45 64.96480 KA

09/10/93 15:24 64.96690 KA

09/16/93 13:59 64.96430 PJB
09/17/93 11:00 64.96450 PJB
------------------------------------------ --------------
09/08/93 07:14 67.93880 TU 67.93960
09/08/93 14:00 67.93990 TU
09/09/93 07:01 67.93960 TU

08/17/93-024

92-65515-00113
UCF -201-R1
110.00000
110.00000

67.54390 09/08/93
0.00000 09/08/93

09/09/93
09/09/93

07:16
14:04
06:53
18:00

67.54340
67.54120
67.54280
67.54320

TU
TU
TU
TU

67.54320

08/17/93-023

92-65515-00114
UCF -201-R1
120.00000
120.00000

64.77950 09/08/93 07:17
0.00000 09/09/93 14:04

64.77980
64.77980

TU
TU

64.77980

OS/28/93-021
G92-0150
92-65515-00118
UTL -201-R2

65.08760
0.54192

09/08/93
09/08/93
09/09/93
09/09/93
09/09/93
09/10/93

07:12
14:02
06:52
14:17
20:30
07:37

65.75980
65.76250
65.75910
65.76640
65.76020
65.76070

TU
TU
TU
TU
TU
TU

65.76070



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 3

Beaker #
Filter #

Sample I
Run 1.0.
Total Vol. ,ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

08/17/93-030

92-65515-00119
UTL -201-R2
115.00000
115.00000

08/17/93-029

92-65515-00120
UTL -201-R2
130.00000
130.00000

64.32140 09/08/93
0.00000 09/08/93

09/09/93

66.62270 09/08/93
0.00000 09/08/93

09/09/93

08:10
14:56
07:02

11:28
17:54
06:57

64.36640
64.36870
64.36880

66.62990
66.63060
66.63030

TU
TU
TU

TU
TU
TU

64.36880

66.63030

OS/28/93-017 65.14170
G92-0156 0.53402
92-65515-00124
UTL -201-R3

08/17/93-026 64.69470
0.00000

92-65515-00125
UTL -201-R3
110.00000
110.00000

08/17/93-022 67.78370
0.00000

92-65515-00126
UTL -201-R3
145.00000
145.00000

------------------------------------------ --------------
09/08/93 11:18 66.08640 TU 66.09050
09/08/93 08:55 66.08800 TU
09/09/93 06:55 66.08700 TU
09/09/93 14:13 66.08080 TU
09/10/93 07:33 66.09000 TU
09/10/93 15:49 66.09050 TU
------------------------------------------ --------------
09/08/93 12:59 64.77550 TU 64.77440
09/09/93 07:03 64.77370 TU
09/09/93 16:08 64.77670 TU
09/10/93 07:30 64.77480 TU
09/16/93 14:02 64.77440 PJB

------------------------------------------ --------------
09/08/93 12:57 67.91220 TU 67.91200
09/09/93 07:13 67.91040 TU
09/09/93 14:07 67.91320 TU
09/09/93 20:10 67.91250 TU
09/10/93 07:11 67.91700 TU
09/16/93 14:00 67.91200 PJB
09/17/93 10:10 67.91200 PJB



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 4

Beaker *
Filter *

Sample *
Run 1.0.
Total Vol., ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

OS/28/93-014 64.75190
G92-0154 0.53776
92-65515-00130
UTL -201-R4

08/17/93-025 64.78790
0.00000

92-65515-00131
UTL -201-R4

80.00000
80.00000

------------------------------------------ --------------
09/08/93 12:55 65.37260 TU 65.36890
09/09/93 07:17 65.37180 TU
09/09/93 14:07 65.37280 TU
09/10/93 15:34 65.37420 TU
09/16/93 13:34 65.36930 PJB
09/17/93 09:41 65.36890 PJB
------------------------------------------ --------------
09/08/93 13:00 64.82340 TU 64.82310
09/09/93 07:49 64.82310 TU

08/17/93-021

92-65515-00132
UTL -201-R4
110.00000
110.00000

65.56720 09/08/93
0.00000 09/09/93

09/10/93
09/16/93

12:53
07:17
06:52
13:35

65.57720
65.57620
65.57820
65.57790

TU
TU
TU
PJB

65.57790

OS/28/93-023
G92-0157
92-65515-00136
UTL -201-R5

08/17/93-044

92-65515-00137
UTL -201-R5
110.00000
110.00000

65.20650 09/08/93 12:56
0.53795 09/09/93 07:15

67.93820 09/08/93 12:54
0.00000 09/09/93 07:19

66.85890
66.85890

68.83840
68.83820

TU
TU

TU
TU

66.85890

68.83820



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 5

Beaker #
Filter #

Sample #
Run I.D.
Total Vol. ,ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time weight (g) Analyst
Constant

Final
Weight (g)

08/17/93-043

92-65515-00138
UTL -201-R5
130.00000
130.00000

67.58250 09/08/93 14:10
0.00000 09/09/93 07:18

67.69690
67.69650

TU
TU

67.69650

OS/28/93-026
G92-0158
92-65515-00142
UTL -201-R6

66.89160 09/08/93
0.53383 09/09/93

09/09/93
09/10/93
09/10/93
09/16/93
09/17/93

14:12
07:04
14:15
07:32
15:45
13:36
09:35

67.44520
67.44700
67.44340
67.44650
67.44890
67.44560
67.44530

TU
TU
TU
TU
TU
PJB
PJB

67.44530

-------------- ---------- ------------------------------------------ --------------
08/17/93-040 66.94940 09/08/93 14:11 66.97060 TU 66.96770

0.00000 09/09/93 07:14 66.96410 TU
92-65515-00143 09/10/93 07:27 66.96770 TU
UTL -201-R6 09/10/93 15:32 66.97140 TU
110.00000 09/16/93 13:59 66.96780 PJB
110.00000 09/17/93 10:50 66.96770 PJB

-------------- ---------- ------------------------------------------ --------------
08/17/93-036 67.84130 09/08/93 14: 11 67.83950 TU 67.84140

0.00000 09/09/93 07:20 67.84120 TU
92-65515-00144 09/10/93 07:28 67.84270 TU
UTL -201-R6 09/10/93 15:52 67.84530 TU
105.00000 09/16/93 14:00 67.84190 PJB
105.00000 09/17/93 10:15 67.84140 PJB

-------------- ---------- ------------------------------------------ --------------
OS/28/93-025 66.41440 09/08/93 06:56 67.07030 TU 67.07000
G92-0155 0.65808 09/09/93 07: 11 67.06750 TU
92-65515-00148 09/09/93 14:09 67.08120 TU
UCF -201-R2 09/10/93 07:16 67.07050 TU

09/16/93 13:31 67.07000 PJB



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 6

Beaker #
Filter #

Sample #
Run I.D.
Total Vol. ,ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

08/17/93-039

92-65515-00149
UCF -201-R2
130.00000
130.00000

08/17/93-035

92-65515-00150
UCF -201-R2
120.00000
120.00000

08/17/93-042

92-65515-00155
UTL -201-R7
105.00000
105.00000

64.89840 09/09/93
0.00000 09/09/93

09/10/93
09/16/93
09/17/93

65.06550 09/09/93
0.00000 09/10/93

09/10/93
09/16/93

67.25290 09/09/93
0.00000 09/09/93

09/10/93

06:57
17:46
15:43
14:03
10:10

07:10
07:30
15:26
14:03

07:26
14:00
07:00

64.89840
64.89750
64.89980
64.89760
64.89710

65.06600
65.06790
65.06690
65.06680

67.34110
67.35450
67.35470

TU
TU
TU
PJB
PJB

TU
TU
TU
PJB

TU
TU
TU

64.89710

65.06680

67.35470

08/17/93-038 64.91420
0.00000

92-65515-00156
UTL -201-R7
115.00000
115.00000

OS/28/93-020 65.10710
G92-0162 0.53558
92-65515-00160
UTL -201-R8

------------------------------------------ --------------
09/09/93 07:25 64.97610 TU 64.98350
09/09/93 14:00 64.98260 TU
09/10/93 07:29 64.98340 KA
09/10/93 15:30 64.98600 KA
09/16/93 13:55 64.98370 PJB
09/17/93 11:16 64.98350 PJB
------------------------------------------ --------------
09/10/93 08:22 66.08230 KA 66.09250
09/10/93 17:55 66.07540 KA
09/16/93 13:35 66.09300 PJB
09/17/93 09:36 66.09250 PJB



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 7

Beaker *
Filter *

Sample *
Run I.D.
Total Vol., ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

08/17/93-033

92-65515-00161
UTL -20l-R8
110.00000
110.00000

08/17/93-034

92-65515-00162
UTL -201-R8
120.00000
120.00000

OS/28/93-015
G92-0160
92-65515-00166
UTL -201-R9

08/17/93-041

92-65515-00167
UTL -201-R9

70.00000
70.00000

08/17/93-037

92-65515-00168
UTL -201-R9
115.00000
115.00000

67.55450 09/10/93
0.00000 09/10/93

09/16/93
09/17/93

67.18370 09/09/93
0.00000 09/10/93

09/16/93
09/17/93

64.65440 09/10/93
0.53465 09/10/93

09/16/93
09/17/93

67.53740 09/09/93
0.00000 09/10/93

09/16/93

67.19610 09/09/93
0.00000 09/10/93

09/10/93
09/16/93
09/17/93

08:17
15:03
14:02
09:40

18:14
06:56
14:02
09:10

08:24
14:40
13:34
09:36

18:11
07:07
14:04

18:11
07:08
15:54
14:08
09:15

67.88400
67.90780
67.93660
67.93710

67.15750
67.21010
67.20820
67.20780

65.18800
65.18090
65.22700
65.22660

67.55860
67.59780
67.59730

67.17090
67.20170
67.20820
67.20550
67.20580

KA

KA
PJB
PJB

TU
KA
PJB
PJB

KA
KA
PJB
PJB

TU
TU
PJB

TU
TU
TU
PJB
PJB

67.93710

67.20780

65.22660

67.59730

67.20580



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 8

Beaker t
Filter t

Sample t
Run I.D.
Total Vol., ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

OS/28/93-019
G92-0163
92-65515-00172
UTL -201-R10

65.21650 09/10/93
0.53338 09/10/93

09/16/93
09/17/93

08:12
15:16
13:33
09:36

65.77870
65.80360
65.80120
65.80080

KA
KA
PJB
PJB

65.80080

OS/28/93-022

92-65515-00173
UTL -201-R10
100.00000
100.00000

65.16650
0.00000

09/10/93
09/10/93
09/16/93
09/17/93

08:15
15:01
14:10
10:48

65.11700
65.16920
65.18890
65.18840

KA
KA
PJB
PJB

65.18840

OS/28/93-024

92-65515-00174
UTL -201-R10
140.00000
140.00000

OS/28/93-018
G92-0165
92-65515-00178
UTL -201-R11

80.46160 09/09/93
0.00000 09/10/93

09/16/93

65.17790 09/10/93
0.53783 09/10/93

09/16/93
09/17/93

18:18
06:54
13:32

08:18
15:09
13:32
09:40

80.43610
80.46240
80.46230

65.73070
65.74170
65.76540
65.76490

KA
KA
PJB

KA
KA
PJB
PJB

80.46230

65.76490

09/01/93-001

92-65515-00179
UTL -201-R11
100.00000
100.00000

67.34130 09/16/93 13:42
0.00000 09/17/93 13:50

67.50380
67.50330

PJB
PJB

67.50330



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 9

Beaker #
Filter #

Sample #
Run IoD.
Total Vol. ,rol
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time weight (g) Analyst
Constant
Final

Weight (9)

09/01/93-002

92-65515-00180
UTL -201-Rll
125.00000
125.00000

66.30550 09/16/93 13:00
0.00000 09/17/93 11:10

66.31170
66.31200

PJB
PJBb

66.31200

12/28/92-012
G92-0166
92-65515-00184
UTL -201-R12

64.83920 09/10/93
0.53518 09/10/93

09/16/93
09/17/93

08:20
15:12
13:30
09:43

65.38130
65.41300
65.37810
65.37810

KA
KA
PJB
PJB

65.37810

09/01/93-003

92-65515-00185
UTL -201-R12
170.00000
170.00000

09/01/93-004

92-65515-00186
UTL -201-R12

80.00000
80.00000

67.33730 09/16/93 13:51
0.00000 09/17/93 10:53

65.98030 09/16/93 13:52
0.00000 09/17/93 10:50

67.81370
67.81400

65.98770
65.98720

PJB
PJB

PJB
PJB

67.81400

65.98720

12/09/92-013
G92-0164
92-65515-00190
UTL -201-R13

64.50460 09/10/93
0.53711 09/10/93

09/16/93
09/17/93

08:14
15:21
13:30
09:42

65.09750
65.13650
65.12190
65.12140

KA
KA
PJB
PJB

65.12140

-------------- ----------1------------------------------------------ --------------



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 10

Beaker #
Filter #

Sample #
Run 1.D.
Total Vol. ,ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

09/01/93-005

92-65515-00191
UTL -201-R13

90.00000
90.00000

09/01/93-006

92-65515-00192
UTL -201-R13
135.00000
135.00000

64.66740 09/16/93 13:40
0.00000 09/17/93 10:50

64.19210 09/16/93 13:52
0.00000 09/17/93 11:00

64.70420
64.70380

64.21590
64.21610

PJB
PJB

PJB
PJB

64.70380

64.21610

12/09/92-014
G92-0153
92-65515-00196
UCF -201-R3

66.91420 09/09/93
0.53725 09/10/93

09/10/93
09/16/93
09/17/93

18:20
07:55
15:27
13:31
09:40

67.45750
67.41450
67.45470
67.45090
67.45080

KA

KA

KA

PJB
PJB

67.45080

09/01/93-017

92-65515-00197
UCF -201-R3
110.00000
110.00000

09/01/93-018

92-65515-00198
UCF -201-R3
110.00000
110.00000

65.25820 09/16/93 13:50
0.00000 09/17/93 11:10

64.25260 09/16/93 13:59
0.00000 09/17/93 10:51

65.26530
65.26490

64.25510
64.25520

PJB
PJB

PJB
PJB

65.26490

64.25520



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 11

Beaker •
Filter.

Sample •
Run IoD.
Total Vol., ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

12/28/92-013
G92-0167
92-65515-00202
UTL -201-R14

64.85690 09/10/93
0.53629 09/16/93

09/17/93

06:29
13:31
09:42

65.53650
65.50960
65.50930

KA
PJB
PJB

65.50930

09/01/93-007

92-65515-00203
UTL -201-R14
150.00000
150.00000

09/01/93-008

92-65515-00204
UTL -201-R14
125.00000
125.00000

12/09/92-012
G92-0168
92-65515-00208
UTL -201-R15

09/01/93-009

92-65515-00209
UTL -201-R15

90.00000
90.00000

67.26960 09/16/93 13:35
0.00000 09/17/93 10:10

65.94280 09/16/93 13:54
0.00000 09/17/93 11:10

64.86760 09/16/93 13:45
0.53780 09/17/93 09:50

67.40240 09/16/93 13:43
0.00000 09/17/93 10:45

71.18210
71.18170

65.96600
65.96600

65.52910
65.52890

68.50670
68.50680

PJB
PJB

PJB
PJB

PJB
PJB

PJB
PJB

71.18170

65.96600

65.52890

68.50680



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 12

Beaker #
Filter #

Sample #
Run I.D.
Total Vol., ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant
Final

Weight (g)

12/28/92-014
G92-0170
92-65515-00214
UTL -201-R16

67.05880 09/16/93 13:50
0.54124 09/17/93 09:40

67.68710
67.68660

PJB
PJB

67.68660

12/09/92-015
G92-0171
92-65515-00220
UTL -201-R17

65.11790 09/16/93
0.53736 09/17/93

13:43
09:50

65.79160
65.79200

PJB
PJB

65.79200

09/01/93-013

92-65515-00221
UTL -201-R17
100.00000
100.00000

09/01/93-014

92-65515-00222
UTL -201-R17
110.00000
110.00000

12/09/92-016
G92-0172
92-65515-00232
UTL -201-R18

67.49370 09/16/93 13:41
0.00000 09/17/93 10:45

65.00530 09/16/93 13:43
0.00000 09/17/93 09:53

64.08130 09/16/93 13:54
0.53821 09/17/93 09:53

67.53850
67.53800

65.05550
65.05500

65.27790
65.27740

PJB
PJB

PJB
PJB

PJB
PJB

67.53800

65.05500

65.27740



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 13

Beaker #
Filter #

Sample #
Run I.D.
Total Vol., ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (g) Analyst
Constant

Final
Weight (g)

09/01/93-015

92-65515-00233
UTL -201-R18
140.00000
140.00000

09/01/93-016

92-65515-00234
UTL -201-R18

80.00000
80.00000

64.31280 09/16/93 13:42
0.00000 09/17/93 11:02

66.83650 09/16/93 13:43
0.00000 09/17/93 10:59

66.35900
66.35890

66.87930
66.87960

PJB
PJB

PJB
PJB

66.35890

66.87960

--------------1---------- ------------------------------------------ --------------
12/28/92-015
G92-0169
92-65515-00238
UCF -201-R4

65.04520 09/16/93
0.53888 09/17/93

13:49
09:53

65.59020
65.59000

PJB
PJB

65.59000

09/01/93-020

92-65515-00239
UCF -201-R4

50.00000
50.00000

09/01/93-021

92-65515-00240
UCF -201-R4

60.00000
60.00000

64.98770 09/16/93 13:55
0.00000 09/17/93 11:01

63.98750 09/16/93 13:55
0.00000 09/17/93 09:53

64.99430
64.99440

63.99000
63.98980

PJB
PJB

PJB
PJB

64.99440

63.98980



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-65515
Report Prepared on: 01/31/94 Page 14

Beaker #
Filter #

Sample #
Run 1.0.
Total Vol., ml
Aliquot Vol.

Constant
Tare

Weight (g)

Beaker
Filter

Date
Final Weight Data

Time Weight (9) Analyst
Constant
Final

Weight (9)

OS/28/93-013
G92-0159
92-65515-00244
UTL -201-R7

66.14510
0.53633

09/09/93
09/09/93
09/09/93
09/10/93
09/16/93
09/17/93

07:27
14:12
20:20
07:20
13:33
09:43

67.04770
67.05050
67.05900
67.05790
67.04690
67.04650

TU
TU
TU
TU
PJB
PJB

67.04650

-------------- ---------- ------------------------------------------ -------------- 101



APPENDIX 0.2
MULTI-METALS DATA AND RESULTS



TRUCK LOADING BAGHOUSE INLET
SUMMARY OF METAL EMISSIONS

CASE 1 CALCULATIONS (1)

CONDITION Dry Loading Only Central Mix Only New Cement & Lehigh Silo New Cement &
Truck Loading Filling Only Truck Loading

SAMPLE I.D. TL-R2 4 9 14 15 16 TL-R10 11.121317 TL-R5 TL-R7 TL-R18

SAMPLING AND FLOWRATE
PARAMETERS

Sample Volume - dscf 75.68 63.92 13.21 13.19 12.66
Gas Flowrate - dscfm 3083 3019 3396 3355 3179

METALS EMISSIONS -Iblhr

Arsenic As 1.71E-05 7.37E-06 1.46E-05 6.29E-05 8.31 E-06
Beryllium Be 1.56E-06 O.OOE+OO O.OOE+OO 6.73E-07 1.33E-06
Cadmium Cd 8.62E-07 3.75E-07 O.OOE+OO 8.75E-06 O.OOE+OO
Chromium Cr 3.05E-04 4.50E-05 3.91E-05 9.42E-06 O.OOE+OO
Lead Pb 2.39E-05 1.21E-05 O.OOE+OO 2.76E-05 O.OOE+OO
Manganese Mn 2.00E-03 1.94E-03 7.67E-02 7.61 E-03 3.48E-02
Mercury Hg O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Nickel Ni 2.38E-04 1.04E-04 1.30E-04 6.63E-04 1.14E-04
Phosphorus P 2.96E-04 1.25E-05 O.OOE+OO 1.04E-03 O.OOE+OO
Selenium Se O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Notes:
(1) Case 1 calculations substiMe the detection limit value for all of the non-detected parameters.

The detection limit values are indicated with an "*".



SUMMARY OF METALS EMISSIONS
CASE 1 CALCULATIONS (1)

TRUCK LOADING BAG HOUSE INLET
DRY LOADING ONLY

RUN NUMBER (2): TL-R2,4,9,14,15,16
COMBINED VOLUME (3) : 75.679 dscf
AVG. GAS FLOWRATE: 3083 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Iblhr
Arsenic As 3.60 0.43 3.17 1.4792 1.71E-05
Beryllium Be 0.34 0.05 0.29 0.1353 1.56E-06
Cadmium Cd 0.27 0.11 0.16 0.0747 8.62E-07
Chromium Cr 60.1 3.59 56.51 26.3696 3.05E-04
Lead Pb 5.84 1.40 4.44 2.0719 2.39E-05
Manganese Mn 374 3.70 370.3 172.7954 2.00E-03
Mercury Hg • 2.00 • 2.00 0.00 0.0000 O.OOE+OO
Nickel Ni 46.1 2.00 44.1 20.5787 2.38E-04
Phosphorus P 155 • 100.00 55 25.6650 2.96E-04
Selenium Se • 0.20 0.20 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 1 calculations substitute the detection limit value for all of the non-detected parameters.

The detection limit values are indicated with an "".
(2) The sample is comprised of filters from the identified test runs.
(3) The volume of air sampled represents the combined total of the sample volumes of the individual test runs.



SUMMARY OF METALS EMISSIONS
CASE 1 CALCULATIONS (1)

TRUCK LOADING BAG HOUSE INLET
CENTRAL MIX ONLY

RUN NUMBER (2): TL-R10,11,12,13,17
COMBINED VOLUME (3) : 63.920 dscf
AVG. GAS FLOWRATE: 3019 dscfm

LABORATORY DATA METALS EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Iblhr
Arsenic As 1.61 0.43 1.18 0.6519 7.37E-06
B~ryIlium Be * 0.02 0.05 0.00 0.0000 O.OOE+OO
Cadmium Cd 0.17 0.11 0.06 0.0331 3.75E-07
Chromium Cr 10.8 3.59 7.21 3.9834 4.50E-05
Lead Pb 3.34 1.40 1.94 1.0718 1.21E-05
Manganese Mn 315 3.70 311.30 171.9869 1.94E-03
Mercury Hg * 2.00 * 2.00 0.00 0.0000 O.OOE+OO
Nickel Ni 18.7 2.00 16.70 9.2264 1.04E-04
Phosphorus P 102 * 100.00 2.00 1.1050 1.25E-05
Selenium Se * 0.20 * 0.20 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 1 calculations substitute the detection limit value for all of the non-detected parameters.

The detection limit values are indicated with an "".
(2) The sample is comprised of filters from the identified test runs.
(3) The volume of air sampled represents the combined total of the sample volumes of the individual test runs.



SUMMARY OF METALS EMISSIONS
CASE 1 CALCULATIONS (1)

TRUCK LOADING BAGHOUSE INLET
NEW CEMENT AND TRUCK LOADING

RUN NUMBER:
SAMPLE VOLUME:
GAS FLOWRATE:

TL-R5
13.212 dscf

3396 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Ib/hr
Arsenic As 0.86 0.43 0.43 1.1494 1.46E-05
Beryllium Be * 0.02 0.05 0.00 0.0000 O.OOE+OO
Cadmium Cd 0.04 0.11 0.00 0.0000 O.OOE+OO
Chromium Cr 4.74 3.59 1.15 3.0738 3.91E-05
Lead Pb 1.24 1.4 0.00 0.0000 O.OOE+OO
Manganese Mn 2260 3.70 2256.30 6030.89 7.67E-02
Mercury Hg * 2.00 * 2.00 0.00 0.0000 O.OOE+OO
Nickel Ni 5.82 2.00 3.82 10.2105 1.30E-04
Phosphorus P * 100 * 100 0.00 0.0000 O.OOE+OO
Selenium Se * 0.20 * 0.20 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 1 calculations substitute the detection limit value for all of the non-detected parameters.

The detection limit values are indicated with an "".



SUMMARY OF METALS EMISSIONS
CASE 1 CALCULATIONS(1)

TRUCK LOADING BAGHOUSE INLET
OUTLET AT VARIOUS CONDITIONS

RUN NUMBER:
SAMPLE VOLUME:
GAS FLOWRATE:

TL-R7
13.194 dscf

3355 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Iblhr
Arsenic As 2.30 0.43 1.87 5.0052 6.29E-05
Beryllium Be 0.07 0.05 0.02 0.0535 6.73E-07
Cadmium Cd 0.37 0.11 0.26 0.6959 8.75E-06
Chromium Cr 3.87 3.59 0.28 0.7494 9.42E-06
Lead Pb 2.22 1.40 0.82 2.1948 2.76E-05
Manganese Mn 230 3.70 226.3 605.70 7.61E-03
Mercury Hg 2.00 .. 2.00 0.00 0.0000 O.OOE+OO
Nickel Ni 21.7 2.00 19.70 52.728 6.63E-04
Phosphorus P 131 .. 100 31.00 82.973 1.04E-03
Selenium Se .. 0.20 .. 0.20 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 1 calculations substitute the detection limit value for all of the non-detected parameters.

The detection limit values are indicated with an """.



SUMMARY OF METALS EMISSIONS
CASE 1 CALCULATIONS (1)

TRUCK LOADING BAGHOUSE INLET
NEW CEMENT AND TRUCK LOADING

RUN NUMBER:
SAMPLE VOLUME:
GAS FLOWRATE:

TL·R18
12.657 dscf

3179 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Ib/hr
Arsenic As 0.68 0.43 0.25 0.6975 8.31E-06
Beryllium Be 0.09 0.05 0.04 0.1116 1.33E-06
Cadmium Cd 0.02 0.11 0.00 0.0000 O.OOE+OO
Chromium Cr 2.32 3.59 0.00 0.0000 O.OOE+OO
L~ad Pb 1.12 1.4 0.00 0.0000 O.OOE+OO
Manganese Mn 1050 3.70 1046.30 2919.30 3.48E-02
Mercury Hg • 2.00 • 2.00 0.00 0.0000 O.OOE+OO
Nickel Ni 5.43 2.00 3.43 9.5701 1.14E-04
Phosphorus P • 100 • 100 0.00 0.0000 O.OOE+OO
Selenium Se 0.20 • 0.20 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 1 calculations substitute the detection limit value for all of the non-detected parameters.

The detection limit values are indicated with an fl.".



TRUCK LOADING BAGHOUSE INLET
SUMMARY OF METAL EMISSIONS

CASE 2 CALCULATIONS (1)

CONDITION Dry Loading Only Central Mix Only New Cement & Lehigh Silo New Cement &
Truck Loading Filling Only Truck Loading

SAMPLE I.D. TL-R2 4 9 1415 16 TL·R10 1112 13 17 TL-R5 TL-R7 TL-R18

SAMPLING AND FLOWRATE
PARAMETERS

Sample Volume - dscf 75.68 63.92 13.21 13.19 12.66
Gas Flowrate - dscfm 3083 3019 3396 3355 3179

METALS EMISSIONS -Ib/hr

Arsenic As 1.71E-05 7.37E-06 1.46E-05 6.29E-05 8.31E-06
Beryllium Be 1.56E-06 O.OOE+OO O.OOE+OO 6.73E-07 1.33E-06
Cadmium Cd 8.62E-07 3.75E-07 O.OOE+OO 8.75E-06 O.OOE+OO
Chromium Cr 3.05E-04 4.50E-05 3.91E-05 9.42E-06 O.OOE+OO
Lead Pb 2.39E-05 1.21E-05 O.OOE+OO 2.76E-05 O.OOE+OO
Manganese Mn 2.00E-03 1.94E-03 7.67E-02 7.61E-03 3.48E-02
Mercury Hg O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
Nickel Ni 2.38E-04 1.04E-04 1.30E-04 6.63E-04 1.14E-04
Phosphorus P 8.35E-04 6.37E-04 O.OOE+OO 4.41 E-03 O.OOE+OO
Selenium Se O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Notes:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.



SUMMARY OF METALS EMISSIONS
CASE 2 CALCULATIONS (1)

TRUCK LOADING BAG HOUSE INLET
DRY LOADING ONLY

RUN NUMBER (2): TL-R2,4,9,14,15,16
COMBINED VOLUME (3) : 75.679 dscf
AVG. GAS FLOWRATE: 3083 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Ib/hr
Arsenic As 3.60 0.43 3.17 1.4792 1.71E-05
Beryllium Be 0.34 0.05 0.29 0.1353 1.56E-06
Cadmium Cd 0.27 0.11 0.16 0.0747 8.62E-07
Chromium Cr 60.1 3.59 56.51 26.3696 3.05E-04
Lead Pb 5.84 1.40 4.44 2.0719 2.39E-05
Manganese Mn 374 3.70 370.3 172.7954 2.00E-03
Mercury Hg * 0.00 * 0.00 0.00 0.0000 O.OOE+OO
Nickel Ni 46.1 2.00 44.1 20.5787 2.38E-04
Phosphorus P 155 * 0.00 155 72.3286 8.35E-04
Selenium Se * 0.00 * 0.00 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.

The instances where a zero value is used are indicated with an "*".
(2) The sample is comprised of filters from the identified test runs.
(3) The volume of air sampled represents the combined total of the sample volumes of the individual test runs.



SUMMARY OF METALS EMISSIONS
CASE 2 CALCULATIONS (1)

TRUCK LOADING BAG HOUSE INLET
CENTRAL MIX ONLY

RUN NUMBER (2): TL-R10,11,12,13,17
COMBINED VOLUME (3) : 63.920 dscf
AVG. GAS FLOWRATE: 3019 dscfm

LABORATORY DATA METALS EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Iblhr
Arsenic As 1.61 0.43 1.18 0.6519 7.37E-06
Beryllium Be * 0.00 0.05 0.00 0.0000 O.OOE+OO
Cadmium Cd 0.17 0.11 0.06 0.0331 3.75E-07
Chromium Cr 10.8 3.59 7.21 3.9834 4.50E-05
Lead Pb 3.34 1.40 1.94 1.0718 1.21E-05
Manganese Mn 315 3.70 311.3 171.99 1.94E-03
Mercury Hg * 0.00 * 0.00 0.00 0.0000 O.OOE+OO
Nickel Ni 18.7 2.00 16.7 9.2264 1.04E-04
Phosphorus P 102 * 0.00 102.0 56.35 6.37E-04
Selenium Se * 0.00 * 0.00 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.

The instances where a zero value is used are indicated with an ,..It.

(2) The sample is comprised of filters from the identified test runs.
(3) The volume of air sampled represents the combined total of the sample volumes of the individual test runs.



SUMMARY OF METALS EMISSIONS
CASE 2 CALCULATIONS (1)

TRUCK LOADING BAGHOUSE INLET
NEW CEMENT AND TRUCK LOADING

RUN NUMBER:
SAMPLE VOLUME:
GAS FLOWRATE:

TL-R5
13.212 dscf

3396 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Iblhr
Arsenic As 0.86 0.43 0.43 1.1494 1.46E-05
Beryllium Be • 0.00 0.05 0.00 0.0000 O.OOE+OO
Cadmium Cd 0.04 0.11 0.00 0.0000 O.OOE+OO
Chromium Cr 4.74 3.59 1.15 3.0738 3.91 E-05
Lead Pb 1.24 1.40 0.00 0.0000 O.OOE+OO
Manganese Mn 2260 3.70 2256.3 6030.89 7.67E-02
Mercury Hg • 0.00 • 0.00 0.00 0.0000 O.OOE+OO
Nickel Ni 5.82 2.00 3.82 10.21 1.30E-04
Phosphorus P • 0.00 • 0.00 0.00 0.0000 O.OOE+OO
Selenium Se • 0.00 • 0.00 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.

The instances where a zero value is used are indicated with an ""',



SUMMARY OF METALS EMISSIONS
CASE 2 CALCULATIONS (1)

TRUCK LOADING BAGHOUSE INLET
OUTLET AT VARIOUS CONDITIONS

RUN NUMBER:
SAMPLE VOLUME:
GAS FLOWRATE:

TL-R7
13.194 dscf

3355 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Iblhr
Arsenic As 2.30 0.43 1.87 5.0052 6.29E-05
Beryllium Be 0.07 0.05 0.02 0.0535 6.73E-07
Cadmium Cd 0.37 0.11 0.26 0.6959 8.75E-06
Chromium Cr 3.87 3.59 0.28 0.7494 9.42E-06
Lead Pb 2.22 1.40 0.82 2.1948 2.76E-05
Manganese Mn 230 3.70 226.3 605.70 7.61E-03
Mercury Hg * 0.00 * 0.00 0.00 0.0000 O.OOE+OO
Nickel Ni 21.70 2.00 19.70 52.7282 6.63E-04
Phosphorus P 131 * 0.00 131.00 350.63 4.41E-03
Selenium Se * 0.00 * 0.00 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.

The instances where a zero value is used are indicated with an ,.. It.



SUMMARY OF METALS EMISSIONS
CASE 2 CALCULATIONS (1)

TRUCK LOADING BAGHOUSE INLET
NEW CEMENT AND TRUCK LOADING

RUN NUMBER:
SAMPLE VOLUME:
GAS FLOWRATE:

TL-R18
12.657 dscf

3179 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Iblhr
Arsenic As 0.68 0.43 0.25 0.6975 8.31E-06
Beryllium Be 0.09 0.05 0.04 0.1116 1.33E-06
Cadmium Cd 0.02 0.11 0.00 0.0000 O.OOE+OO
Chromium Cr 2.32 3.59 0.00 0.0000 O.OOE+OO
Lead Pb 1.12 1.40 0.00 0.0000 O.OOE+OO
Manganese Mn 1050 3.70 1046.3 2919.30 3.48E-02
Mercury Hg • 0.00 • 0.00 0.00 0.0000 O.OOE+OO
Nickel Ni 5.43 2.00 3.43 9.5701 1.14E-04
Phosphorus P • 0.00 • 0.00 0.00 0.0000 O.OOE+OO
Selenium Se • 0.00 • 0.00 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.

The instances where a zero value is used are indicated with an "".



SUMMARY OF METALS EMISSIONS
CASE 1 CALCULATIONS (1)

CEMENT SILO FILLING OUTLET
OUTLET AT VARIOUS COMBINATIONS

RUN NUMBER (2):
COMBINED VOLUME (3) :
AVG. GAS FLOWRATE:

CF-R2,3,4
802.140 dscf

3011 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Iblhr
Arsenic As 0.75 0.43 0.32 0.0141 1.59E-07
Beryllium Be 0.05 0.05 0.00 0.0000 O.OOE+OO
Cadmium Cd 0.07 0.11 0.00 0.0000 O.OOE+OO
Chromium Cr 6.40 3.59 2.81 0.1237 1.40E-06
Lead Pb 2.33 1.40 0.93 0.0409 4.62E-07
Manganese Mn 11.2 3.70 7.50 0.3302 3.72E-06
Mercury Hg .. 2.00 .. 2.00 0.00 0.0000 O.OOE+OO
Nickel Ni 5.38 2.00 3.38 0.1488 1.68E-06
Phosphorus P .. 100 .. 100 0.00 0.0000 O.OOE+OO
Selenium Se .. 0.20 .. 0.20 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 1 calculations substitute the detection limit value for all of the non-detected parameters.

The detection limit values are indicated with an """.
(2) The sample is comprised of filters from the identified test runs.
(3) The volume of air sampled represents the combined total of the sample volumes of the individual test runs.



SUMMARY OF METALS EMISSIONS
CASE 2 CALCULATIONS (1)

CEMENT SILO FILLING OUTLET
OUTLET AT VARIOUS COMBINATIONS

RUN NUMBER (2):
COMBINED VOLUME (3) :
AVG. GAS FLOWRATE:

CF-R2,3,4
802.140 dscf

3011 dscfm

LABORATORY DATA METAL EMISSIONS
SAMPLE CATCH - micrograms CONC. MASS RATE

COMPONENT SAMPLE BLANK TOTAL ug/dscm Ib/hr
Arsenic As 0.75 0.43 0.32 0.0141 1.59E-07
Beryllium Be 0.05 0.05 0.00 0.0000 O.OOE+OO
Cadmium Cd 0.07 0.11 0.00 0.0000 O.OOE+OO
Chromium Cr 6.40 3.59 2.81 0.1237 1.40E-06
Lead Pb 2.33 1.40 0.93 0.0409 4.62E-07
Manganese Mn 11.20 3.70 7.50 0.3302 3.72E-06
Mercury Hg * 0.00 * 0.00 0.00 0.0000 O.OOE+OO
Nickel Ni 5.38 2.00 3.38 0.1488 1.68E-06
Phosphorus P * 0.00 * 0.00 0.00 0.0000 O.OOE+OO
Selenium Se * 0.00 * 0.00 0.00 0.0000 O.OOE+OO

Notes:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.

The instances where a zero value is used are indicated with an "".
(2) The sample is comprised of filters from the identified test runs.
(3) The volume of air sampled represents the combined total of the sample volumes of the individual test runs.



SUMMARY OF METALS EMISSIONS
CASE 1 CALCULATIONS (1)

NEWCEM
PROCESS SAMPLE

RUN NUMBER (2):
TOTAL WEIGHT:

NEWCEM
964 g

METAL EMISSIONS
CONCENTRATION

COMPONENT mg/kg ms
Arsenic As • 0.14 • 0.15
Beryllium Be 5.65 5.86
Cadmium Cd 0.48 0.50
Chromium Cr 20.6 21.4
Lead Pb • 0.07 • 0.07
Manganese Mn 2170 2251
Mercury Hg • 0.10 • 0.10
Nickel Ni 1.30 1.35
Phosphorus P • 69.4 • 72.0
Selenium Se 0.16 0.17

Note:
(1) Case 1 calculations substitute the detection limit value for all of the non-detected parameters

The detection limit values are indicated with an "".



SUMMARY OF METALS EMISSIONS
CASE 2 CALCULATIONS (1)

NEWCEM
PROCESS SAMPLE

RUN NUMBER (2):
TOTAL WEIGHT:

COMPONENT
Arsenic As
Beryllium Be
Cadmium Cd
Chromium Cr
Lead Pb
Manganese Mn
Mercury Hg
Nickel Ni
Phosphorus P
Selenium Se

NEWCEM
964 g

•

•

•

•

METAL EMISSIONS
CONCENTRATION
mg/kg rna.
0.00 * 0.00
5.65 5.86
0.48 0.50
20.6 21.4
0.00 * 0.00
2170 2251
0.00 * 0.00
1.30 1.35
0.0 * 0.0

0.16 0.17

Note:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.

The instances where a zero value is used are indicated with an ".".



SUMMARY OF METALS EMISSIONS
CASE 1 CALCULATIONS (1)

LEHIGH CEMENT
PROCESS SAMPLE

RUN NUMBER (2):
TOTAL WEIGHT:

LEHIGH
1021 g

METAL EMISSIONS
CONCENTRATION

COMPONENT mg/kg !llil
Arsenic As 5.88 5.76
Beryllium Be 0.56 0.55
Cadmium Cd 0.75 0.73
Chromium Cr 39.1 38.3
Lead Pb 13.0 12.7
Manganese Mn 768 752
Mercury Hg • 0.09 • 0.09
Nickel Ni 13.4 13.1
Phosphorus P 345 338
Selenium Se • 0.15 • 0.15

Note:
(1) Case 1 calculations substitute the detection limit value for all of the non-detected parameters

The detection limit values are indicated with an "".



SUMMARY OF METALS EMISSIONS
CASE 2 CALCULATIONS (1)

LEHIGH CEMENT
PROCESS SAMPLE

RUN NUMBER (2):
TOTAL WEIGHT:

COMPONENT
Arsenic As
Beryllium Be
Cadmium Cd
Chromium Cr
Lead Pb
Manganese Mn
Mercury Hg
Nickel Ni
Phosphorus P
Selenium Se

LEHIGH
1021 g

•

•

METAL EMISSIONS
CONCENTRATION
mg/kg ms
5.88 5.76
0.56 0.55
0.75 0.73
39.1 38.3
13.0 12.7
768 752
0.00 0.00
13.4 13.1
345 338
0.00 0.00

Note:
(1) Case 2 calculations substitute a value of zero for all of the non-detected parameters.

The instances where a zero value is used are indicated with an '?".



APPENDIX D.3
MULTI-METALS RAW LABORATORY DATA



ETS Analytical Services, Inc.
Proudly serving industry and government since 1973.

ETS, Inc.
1401 Municipal Road N.W.
Roanoke, VA 24012
ATTN: Dr. Ted Handel

A USEPA Contract Laboratory

RECEIVED 0CT 1 3 1993A subsidiary ofETS International, Inc.

<\" \
..~

\.J
'.

Re: Laboratory Analysis
ETSAS client No. 6593

REPORT DATE/NUMBER: october 13, 1993 / 227

ANALYSIS FOR: Arsenic, Beryllium, cadmium, chromium, Lead,
Manganese, Mercury, Nickel, Phosphorous, selenium

METHOD OF ANALYSIS: Metals by ICP, GFAAS, CVAAS

SAMPLE ANALYSIS DATA -----------------,

2.22 ug,total

0.07 ug,total

0.37 ug,total

3.87 ug,total

2.30 ug,total

230 ug,total

Matrix: FILTER
by: ETS, INC.

Received at ETSAS: 09/20/93

ID: TL-R7
Collected

Time:
FILLING ONLY

Lab ID: 146771 Client
other ID: 92-655-WA15
collection Date: / /
Description: LEHIGH SILO
METALS/ELEMENTS RESULTS:

Arsenic
&>Analysis Date: 10/11/93 by: JW
&>Method: GFAAS; Det Limit= 0.20 ug,total

Beryllium -------------------------
&>Analysis Date: 10/12/93 by: JW
&>Method: GFAAS; Det Limit= 0.02 ug,total

Cadmium --------------------------
&>Analysis Date: 10/12/93 by: JW
&>Method: GFAAS; Det Limit= 0.01 ug,total

Chromium -------------------------
&>Analysis Date: 10/11/93 by: KO
&>Method: ICP; Det Limit= 1.00 ug,total

Lead ---------------------------
&>Analysis Date: 10/13/93 by: JW
&>Method: GFAAS; Det Limit= 0.10 ug,total

Manganese
&>Analysis Date: 10/11/93 by: KO
&>Method: ICP; Det Limit= 1.50 ug,total

Mercury ------------------------- < 2.00 ug,total
&>Analysis Date:
bMethod: CVAAS;

10/12/93 by: MG
Det Limit= 2.00 ug,total

------------- REPORT CONTINUED ON NEXT PAGE
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ETS, Inc.
Report of 10/13/93
Page No. 2

SAMPLE ANALYSIS DATA ----------------,
Lab ID: 146771 (continued)

Nickel 21.7 ug,total
~>Analysis Date: 10/11/93 by: KO
&>Method: ICP; Det Limit= 2.00 ug,total

Phosphorus 131 ug,total
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 100 ug,total

selenium < 0.20 ug,total
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.20 ug,total

Lab ID: 146772 Client ID: TL-R2,4,9,14,15,16 Matrix: FILTER
other ID: 92-655-WA15 collected by: ETS, INC.
Collection Date: / / Time: Received at ETSAS: 09/20/93
Description: DRY LOADING ONLY

Arsenic 3.60 ug,total
~>Analysis Date: 10/11/93 by: JW

~>Method: GFAAS; Det Limit= 0.20 ug,total
Beryllium 0.34 ug,total

~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 0.20 ug,total

cadmium 0.27 ug,total
~>Analysis Date: 10/12/93 by: JW

~>Method: GFAAS; Det Limit= 0.01 ug,total
chromium 60.1 ug,total

~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.00 ug,total

Lead 5.84 ug,total
~>Analysis Date: 10/13/93 by: JW
~>Method: GFAAS; Det Limit= 0.10 ug,total

Manganese 374 ug,total
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.50 ug,total

Mercury < 2.00 ug,total
~>Analysis Date: 10/12/93 by: MG
~>Method: CVAAS; Det Limit= 2.00 ug,total

Nickel 46.1 ug,total
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 2.00 ug,total

Phosphorus 155 ug,total
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 100 ug,total

REPORT CONTINUED ON NEXT PAGE
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ETS, Inc.
Report of 10/13/93
Page NO. 3

SAMPLE ANALYSIS DATA ------------------,
Lab ID: 146772 (continued)

selenium < 0.20 ug,total
l>Analysis Date: 10/11/93 by: JW
l>Method: GFAAS; Det Limit= 0.20 ug,total

Lab ID: 146773 client ID: TL-R10,11,12,13,17 Matrix: FILTER
other ID: 92-655-WA15 collected by: ETS, INC.
collection Date: / / Time: Received at ETSAS: 09/20/93
Description: CENTRAL MIX ONLY

Arsenic 1.61 ug,total
l>Analysis Date: 10/11/93 by: JW
l>Method: GFAAS; Det Limit= 0.20 ug,total

Beryllium < 0.02 ug,total
~>Analysis Date: 10/12/93 by: JW
l>Method: GFAAS; Det Limit= 0.02 ug,total

Cadmium 0.17 ug,total
l>Analysis Date: 10/12/93 by: JW
l>Method: GFAAS; Det Limit= 0.01 ug,total

chromium 10.8 ug,total
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 0.10 ug,total

Lead 3.34 ug,total
~>Analysis Date: 10/13/93 by: JW
l>Method: GFAAS; Det Limit= 0.10 ug,total

Manganese 315 ug,total
l>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.50 ug,total

Mercury < 2.00 ug,total
l>Analysis Date: 10/12/93 by: MG
l>Method: CVAAS; Det Limit= 2.00 ug,total

Nickel 18.7 ug,total
l>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 2.00 ug,total

Phosphorus 102 ug,total
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 100 ug,total

selenium < 0.20 ug,total
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.20 ug,total

Lab ID: 146774 client ID: TL-R5 Matrix: FILTER
other ID: 92-655-WA15 collected by: ETS, INC.
Collection Date: / / Time: Received at ETSAS: 09/20/93
Description: NEWCHEM & TRUCK LOADING

Arsenic 0.86 ug,total
l>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.20 ug,total

------------- REPORT CONTINUED ON NEXT PAGE

@ Printed on recycled paper Printed on recyclable paper



ETS, Inc.
Report of 10/13/93
Page No. 4

SAMPLE ANALYSIS DATA -----------------,

< 100 ug,total

< 2.00 ug,total

< 0.20 ug,total

------------------------- < 0.02 ug,total

1.24 ug,total

0.04 ug,total

2260 ug,total

4.74 ug,total

5.82 ug,total

Lab ID: 146774 (continued)
Beryllium

~>Analysis Date: 10/12/93 by: JW
~>Method: GFAAS; Det Limit= 0.02 ug,total

cadmium ---------------------------
~>Analysis Date: 10/12/93 by: JW
~>Method: GFAAS; Det Limit= 0.01 ug,total

chromium
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP: Det Limit= 1.00 ug,total

Lead
~>Analysis Date: 10/13/93 by: JW
~>Method: GFAAS: Oet Limit= 0.10 ug,total

Manganese
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.50 ug,total

Mercury
~>Analysis Date: 10/12/93 by: MG
~>Method: CVAAS: Det Limit= 2.00 ug,total

Nickel
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP: Det Limit= 2.00 ug,total

Phosphorus
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 100 ug,total

Selenium --------------------------
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS: Det Limit= 0.20 ug,total

Lab ID: 146775 Client ID: TL-R18 Matrix: FILTER
other ID: 92-655-WA15 collected by: ETS, INC.
collection Date: / / Time: Received at ETSAS: 09/20/93
Description: NEWCHEM & TRUCK LOADING

Arsenic 0.68 ug,total
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS: Det Limit= 0.20 ug,total

Beryllium 0.09 ug,total
~>Analysis Date: 10/12/93 by: JW
~>Method: GFAAS: Det Limit= 0.02 ug,total

cadmium 0.02 ug,total
~>Analysis Date: 10/12/93 by: JW
~>Method: GFAAS; Det Limit= 0.01 ug,total

------------- REPORT CONTINUED ON NEXT PAGE

@ Printed on recycled paper Printed on recyclable paper



ETS, Inc.
Report of 10/13/93
Page No. 5

SAMPLE ANALYSIS DATA -----------------,

< 2.00 ug,total

< 0.20 ug,total

------------------------ < 100 ug,total

Lab ID: 146775 (continued)
chromium -------------------------

l>Analysis Date: 10/11/93 by: KO
l>Method: ICPi Det Limit= 1.00 ug,total

Lead ---------------------------
l>Analysis Date: 10/13/93 by: JW
l>Method: GFAASi Det Limit= 0.10 ug,total

Manganese
l>Analysis Date: 10/11/93 by: KO
l>Method: ICPi Det Limit= 1.50 ug,total

Mercury -------------------------
l>Analysis Date: 10/12/93 by: MG
l>Method: CVAASi Det Limit= 2.00 ug,total

Nickel --------------------------
l>Analysis Date: 10/11/93 by: KO
l>Method: ICPi Det Limit= 2.00 ug,total

Phosphorus
l>Analysis Date: 10/11/93 by: KO
l>Method: ICPi Det Limit= 100 ug,total

selenium -------------------------
l>Analysis Date: 10/11/93 by: JW
l>Method: GFAASi Det Limit= 0.20 ug,total

2.32 ug,total

1.12 ug,total

1050 ug,total

5.43 ug,total

by: ETS, INC.
Received at ETSAS: 09/20/93

Matrix: FILTER

0.75 ug,total

0.05 ug,total

0.07 ug,total

2.33 ug,total

6.40 ug,total

ID: CF-R2,3,4
Collected

Time:
COMBINATIONS

10/13/93 by: JW
Det Limit= 0.10 ug,total

REPORT CONTINUED ON NEXT PAGE

Lab ID: 146776 client
other ID: 92-655-WA15
collection Date: / /
Description: OUTLET/VARIOUS

Arsenic
l>Analysis Date: 10/11/93 by: JW
l>Method: GFAAS; Det Limit= 0.20 ug,total

Beryllium -------------------------
l>Analysis Date: 10/12/93 by: JW
l>Method: GFAASi Det Limit= 0.02 ug,total

Cadmium --------------------------
l>Analysis Date: 10/12/93 by: JW
~>Method: GFAASi Det Limit= 0.01 ug,total

Chromium -------------------------
l>Analysis Date: 10/11/93 by: KO
l>Method: ICPi Det Limit= 1.00 ug,total

Lead
l>Analysis Date:
l>Method: GFAAS;

@ Printed on recycled paper Printed on recyclable paper



ETS, Inc.
Report of 10/13/93
Page NO. 6

SAMPLE ANALYSIS DATA ---------------,

11.2 ug, total

5.38 ug,total

< 100 ug,total

< 2.00 ug,total

Lab ID: 146776 (continued)
Manganese

~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.50 ug,total

Mercury --------------------------
~>Analysis Date: 10/12/93 by: MG
~>Method: CVAAS; Det Limit= 2.00 ug,total

Nickel
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 2.00 ug,total

Phosphorus
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 100 ug,total

Selenium -------------------------- < 0.20 ug,total
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.20 ug,total

o•11 ug, total

1.40 ug,total

0.05 ug,total

0.43 ug,total

3.70 ug,total

3.59 ug,total

< 2.00 ug,total

Matrix: FILTERID: BLNK-RO
collected by: ETS, INC.

Time: Received at ETSAS: 09/20/93

10/12/93 by: MG
Det Limit= 2.00 ug,total

REPORT CONTINUED ON NEXT PAGE

Lab ID: 146777 client
other ID: 92-655-WA15
collection Date: / /
Description: FIELD BLANK

Arsenic
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.20 ug,total

Beryllium
~>Analysis Date: 10/12/93 by: JW
~>Method: GFAAS; Det Limit= 0.02 ug,total

cadmium ---------------------------
~>Analysis Date: 10/12/93 by: JW
~>Method: GFAAS; Det Limit= 0.01 ug,total

chromium --------------------------
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.00 ug,total

Lead ----------------------------
~>Analysis Date: 10/13/93 by: JW
~>Method: GFAAS; Det Limit= 0.10 ug,total

Manganese
~>Analysis Date: 10/11/93 by: KO
l>Method: ICP; Det Limit= 1.50 ug,total

Mercury
~>Analysis Date:
bMethod: CVAAS;

@ Printed on recycled paper Printed on recyclable paper



ETS, Inc.
Report of 10/13/93
Page No. 7

SAMPLE ANALYSIS DATA ----------------,

2.00 ug,total

< 100 ug,total

Lab ID: 146777 (continued)
Nickel --------------------------

~>Analysis Date: 10/11/93 by: KO
&>Method: ICP; Det Limit= 2.00 ug,total

Phosphorus ------------------------
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 100 ug,total

Selenium ------------------------- < 0.20 ug,total
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.20 ug,total

1.30 mg/kg

2170 mg/kg

0.48 mg/kg

20.6 mg/kg

5.65 mg/kg

< 69.4 mg/kg

< 0.07 mg/kg

< 0.10 mg/kg

< 0.14 mg/kg

Matrix: SOLID

by: KO
0.35 mg/kg

by: KO
0.35 mg/kg

by: KO
0.69 mg/kg

ID: NEWCHEM
collected by: ETS, INC.

Time: Received at ETSAS: 09/20/93

Lab ID: 146778 client
other ID: 92-655-WA15
collection Date: / /
Description: PROCESS SAMPLE

Arsenic
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.14 mg/kg

Beryllium -------------------------
~>Analysis Date: 10/11/93
~>Method: ICP; Oat Limit=

cadmium --------------------------
&>Analysis Date: 10/11/93
~>Method: ICP; Det Limit=

chromium -------------------------
~>Analysis Date: 10/11/93
~>Method: ICP; Det Limit=

Lead ---------------------------
~>Analysis Date: 10/13/93 by: JW

~>Method: GFAAS; Det Limit= 0.07 mg/kg
Manganese -------------------------

~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.04 mg/kg

Mercury -------------------------
~>Analysis Date: 10/12/93 by: MG
~>Method: CVAAS; Det Limit= 0.10 mg/kg

Nickel --------------------------
~>Analysis Date: 10/13/93 by: JW
~>Method: GFAAS; Det Limit= 0.14 mg/kg

Phosphorus ------------------------
~>Analysis Date: 10/11/93 by: KO
&>Method: ICP; Det Limit= 69.4 mg/kg

------------- REPORT CONTINUED ON NEXT PAGE

@ Printed on recycled paper Printed on recyclable paper



ETS, Inc.
Report of 10/13/93
Page No. 8

SAMPLE ANALYSIS DATA ----------------,
Lab ID: 146778 (continued)

selenium -------------------------
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.14 mg/kg

0.16 mg/kg

----------------------- < 0.09 mg/kg

13.4 mg/kg

13.0 mg/kg

0.75 mg/kg

0.56 mg/kg

768 mg/kg

345 mg/kg

5.88 mg/kg

39.1 mg/kg

Matrix: SOLID

by: KO
0.38 mg/kg

by: KO
0.38 mg/kg

by: KO
0.76 mg/kg

ID: LEHIGH CEMENT
collected by: ETS, INC.

Time: Received at ETSAS: 09/20/93

Lab ID: 146779 client
other ID: 92-6SS-WAIS
collection Date: / /
Description: PROCESS SAMPLE

Arsenic
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.15 mg/kg

Beryllium ------------------------
~>Analysis Date: 10/11/93
~>Method: ICP; Det Limit=

cadmium --------------------------
~>Analysis Date: 10/11/93
~>Method: ICP; Det Limit=

Chromium ------------------------
~>Analysis Date: 10/11/93
~>Method: ICP; Det Limit=

Lead ---------------------------
~>Analysis Date: 10/12/93 by: JW
~>Method: GFAAS; Det Limit= 0.08 mg/kg

Manganese
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.15 mg/kg

Mercury
~>Analysis Date: 10/12/93 by: MG
~>Method: CVAAS; Det Limit= 0.09 mg/kg

Nickel
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 1.53 mg/kg

Phosphorus
~>Analysis Date: 10/11/93 by: KO
~>Method: ICP; Det Limit= 76.3 mg/kg

selenium ------------------------- < 0.15 mg/kg
~>Analysis Date: 10/11/93 by: JW
~>Method: GFAAS; Det Limit= 0.15 mg/kg

------------- REPORT CONTINUED ON NEXT PAGE
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If we may be of further assistance, please contact us at any time.

@ Printed on recycled paper Printed on recyclable paper
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E'I'S "'cC 1 ,L~.

Proudly serving industry and governrnent since 1973. Providing: Toxic Emission Measurement & Control

A subsidiary ofETS International, Inc.

September 20, 1993

Ms. Cheryl Daniel
ETS Analytical Services, Inc.
1401 Municipal Road, N.W.
Roanoke, VA 24012

RE: ETS, Inc. Contract #92-655 WA 15
EPA Contract for Chaney Cement
9 Samples for Metals Analysis

ETS, Inc. and ETSAS, Inc. to charge Hours to EPA Contract
#92-655 WA15

Dear Cheryl,

This letter accompanies 25 sample runs to be combined as follows
for metals analysis, making a total of 9 actual samples for
analysis.

Single filter
Combined Filter
Combined Filter

Single Filter
Single Filter

Combined Filter
Single Filter

"... Composite
Composite

Run Numbers

TL - R7
TL - R2,4,9,14,15,16
TL - RI0,11,12,13,17
TL - R5
TL - R18
CF - R2,3,4
BLNK - RO
Newchem
Lehigh Cement

Sample Type

Lehigh Silo Filling Only
Dry Loading Only
Central Mix Only
Newchem & Truck Loading
Newchem & Truck Loading

Outlet/Various Combinations
Field Blank
Process Sample
Process Sample

Analysis Mode

Ten (10) target metals to be tested for are:

Arsenic
Beryllium
Cadmium

Chromium
Lead
Manganese
Mercury

Nickel
Phosphorus
Selenium

These samples require a 17 (seventeen) calendar day turnaround 
please forward results to Project Manager Ken Appell, or Sample
Manager Terry Williamson.

~~lY' .

~
/ f-/cP~wdL//

amela J Broadwell
Sample Prep/Technician

ETS. INC. - IjOl Municipal Road,~ - Roanoke. Virginia 24012-1309 - Telephone: -03-265-0004 - FA..X: ":"03-265-0131

"Polluiion Engineering National 5-ST.-1R Environmental Award :Vi".ner·

@ ~ Printed on recvc.cd oaoer Printec en recyc.aolc cacer



APPENDIX D.4
SIEVE AND MOISTURE LABORATORY DATA



DUST XOISTURE CONTENT

ETS CONTRACT: 92-655 WA 15
SITE : CHANEY ENTERPRISES

CRUCIBLE CRUCIBLE+OUST CRUCIBLE+OUST
INT. WT. INT. WT. WT.AFTER DRYING

ETS 10 CLIENT 10 SAMPLE TYPE (grams) (grams) (grams) , MOISTURE
6mD S-77-003-023 COURSE CHANEY STONE 64.5860 133.2718 131.1924 3.03

67.6537 124.1940 122.1947 3.54
AVG. 3.28

61670 S-77-003-024 COURSE BLACK AGGREGATE 67.1700 132.7634 132.3868 0.57
64.4239 142.9217 142.4082 0.65

AVG. 0.61

61680 S-77-003-025 ROAD MATERIAL '1 64.5483 155.9046 153.8182 2.28
S-77-003-026 (20'x20' CONCRETE SECTION) 71. 7035 147.3621 145.6465 2.27
S-77-003-027 AVG. 2.28
S-77-003-028

61690 S-77-003-029 ROAD MATERIAL '2 64.9363 154.4158 152.0111 2.69
S-77-003-030 (5'x5' UNPAVED DRIVEWAY) 64.3879 150.3888 148.2731 2.46
S-77-003-031 AVG. 2.57
S-77-003-032

61700 S-77-003-033 ROAD MATERIAL '3 65.1522 144.9826 142.1004 3.61
S-77-003-034 (4'x4' UNPAVED DRIVEWAY) 67.4042 141.2610 138.3855 3.89

AVG. 3.75

6171D S-77-003-035 ROAD MATERIAL t4 64.6324 157.8009 156.8489 1.02
S-77-003-036 (8'x14' CONCRETE SECTION) 64.7574 156.7083 155.6268 1.18
5-77-003-037 AVG. 1.10
5-77-003-038

6172D S-77-003-020 SAND '1 67.1710 141. 5891 137.9856 4.84
65.0070 138.8816 135.2495 4.92

AVG. 4.88

61730 S-77-003-021 SAND '2 77.0103 149.4062 145.9804 4.73
64.3271 151.0175 146.6835 5.00

AVG. 4.87

6174D 5-77-003-022 SAND '3 64.2192 152.1243 147.4744 5.29
64.7696 145.7578 141.5290 5.22

AVG. 5.26

61750 S-77-003-041 LEHIGH CEMENT 64.8418 116.2033 116.1378 0.13
67.1245 114.3182 114.2585 0.13

AVG. 0.13

61760 S-77-003-042 NEWCEM 66.3469 123.2025 123.1678 0.06
67.2196 110.9859 110.9633 0.05

AVG. 0.06



SAMPLE WEIGHTS

ETS CONTRACT: 92-655 WA 15
SITE : CHANEY ENTERPRISES

SAMPLE TOTAL
WEIGHT WEIGHT

ET5 ID CLIENT ID 5AMPLE TYPE (grams) (grams)
6166D 5-77-003-023 COUR5E CHANEY 5TONE 30617 30617

6167D 5-77-003-024 COUR5E BLACK AGGREGATE 27669 27669

6168D 5-77-003-025 ROAD MATERIAL #1 1588 5614
5-77-003-026 (20'x20' CONCRETE 5ECTION) 1474
5-77-003-027 1531
S-77-003-028 1021

6169D 5-77-003-029 ROAD MATERIAL #2 8958 30618
5-77-003-030 (5'x5' UNPAVED DRIVEWAY) 3289
5-77-003-031 9299
5-77-003-032 9072

6170D S-77-003-033 ROAD MATERIAL #3 8902 18371
5-77-003-034 (4'x4' UNPAVED DRIVEWAY) 9469

6171D 5-77-003-035 ROAD MATERIAL #4 794 6124
5-77-003-036 (8'xI4' CONCRETE 5ECTION) 1928
5-77-003-037 1814
5-77-003-038 1588

6172D 5-77-003-020 5AND #1 1531 1531

6173D 5-77-003-021 5AND #2 1474 1474

6174D 5-77-003-022 5AND #3 1474 1474

6175D 5-77-003-041 LEHIGH CEMENT 1021 1021

6176D S-77-003-042 NEWCEM 964 964







SIEVE ANALYSIS RESULTS FOR EPA - CHANEY ENTERPRISES

ETS CONTRACT · 92-655 WA 15·SAMPLE TYPE : ROAD MATERIAL #1
SAMPLE IO · S-77-003-025, S-77-003-026· S-77-003-027, S-77-003-028
ETS IO · 61680•

AS-IS SAMPLE WT.(grams) :
SAMPLE A . 88.9037.
SAMPLE B 91.2554
SAMPLE C 90.3571

SAMPLE
WEIGHT PERCENT

SAMPLE (grams) LESS THAN
18 MESH SAMPLE A 17.3670 80.4654
1000 MICRONS B 17.4974 80.8259

C 17.2641 80.8935
AVERAGE 80.7283

20 MESH SAMPLE A 2.8100 77.3047
850 MICRONS B 2.9129 77.6339

C 3.0202 77.5510
AVERAGE 77.4965

25 MESH SAMPLE · A 3.2978 73.5952•
710 MICRONS B 3.2070 74.1196

C 3.3042 73.8941
AVERAGE 73.8696

30 MESH SAMPLE · A 3.4920 69.6674·600 MICRONS B 3.5277 70.2538
C 3.6205 69.8873

AVERAGE 69.9362

35 MESH SAMPLE · A 4.9391 64.1118·500 MICRONS B 4.9014 64.8827
C 5.0259 64.3250

AVERAGE 64.4399

60 MESH SAMPLE · A 22.1645 39.1809·250 MICRONS B 21. 5662 41. 2499
C 21.1870 40.8769

AVERAGE 40.4359

80 MESH SAMPLE A 7.5646 30.6722
180 MICRONS B 7.6197 32.9001

C 7.2937 32.8048
AVERAGE 32.1257

100 MESH SAMPLE A 2.5520 27.8017
150 MICRONS B 2.5239 30.1343

C 2.7517 29.7595
AVERAGE 29.2318

200 MESH SAMPLE A 11.1765 15.2302
75 MICRONS B 11.1112 17.9584

C 11. 0441 17.5368
AVERAGE 16.9084



SIEVE ANALYSIS RESULTS FOR EPA - CHANEY ENTERPRISES

ETS CONTRACT · 92-655 WA 15·SAMPLE TYPE · ROAD MATERIAL '2·SAMPLE IO · 5-77-003-029, 5-77-003-030· 5-77-003-031, 5-77-003-032
ETS IO · 61690·
AS-IS SAMPLE WT.(grams)
SAMPLE A · 115.5966·SAMPLE B · 114.9551·SAMPLE C · 131. 5139·

SAMPLE
WEIGHT PERCENT

SAMPLE (grams) LESS THAN
18 MESH SAMPLE A 81.8541 29.1899
1000 MICRONS B 83.6407 27.2405

C 81.4507 38.0669
AVERAGE 31.4991

20 MESH SAMPLE · A 1.5988 27.8068·850 MICRONS B 1. 7638 25.7062
C 2.5077 36.1601

AVERAGE 29.8910

25 MESH SAMPLE · A 1. 8351 26.2193·710 MICRONS B 1.9000 24.0534
C 2.7907 34.0381

AVERAGE 28.1036

30 MESH SAMPLE · A 2.0000 24.4891·600 MICRONS B 1. 9722 22.3378
C 3.0135 31.7467

AVERAGE 26.1912

35 MESH SAMPLE A 2.7293 22.1281
500 MICRONS B 2.5596 20.1112

C 3.9606 28.7351
AVERAGE 23.6581

60 MESH SAMPLE A 11. 8615 11. 8670
250 MICRONS B 10.4629 11.0094

C 16.0260 16.5494
AVERAGE 13.1419

80 MESH SAMPLE · A 0.4745 11. 4565•
180 MICRONS B 2.2633 9.0406

C 4.9254 12.8042
AVERAGE 11.1004

100 MESH SAMPLE : A 1.2160 10.4045
150 MICRONS B 1. 2781 7.9287

C 1. 7790 11.4515
AVERAGE 9.9283

200 MESH SAMPLE · A 3.3828 7.4782·75 MICRONS B 3.2248 5.1235
C 7.4440 5.7913

AVERAGE 6.1310









SIEVE ANALYSIS RESULTS FOR EPA - CHANEY ENTERPRISES

ETS CONTRACT · 92-655 WA 15·SAMPLE TYPE · SAND #2·SAMPLE 10 · S-77-003-021·ETS 10 · 61730·
AS-IS SAMPLE WT. (grams)
SAMPLE A . 68.0576.
SAMPLE B : 52.9852
SAMPLE C 56.8493

SAMPLE
WEIGHT PERCENT

SAMPLE (grams) LESS THAN
18 MESH SAMPLE · A 23.2034 65.9062·1000 MICRONS B 20.8235 60.6994

C 18.9779 66.6172
AVERAGE 64.4076

20 MESH SAMPLE A 2.6786 61. 9704
850 MICRONS B 1.4552 57.9530

C 2.0899 62.9410
AVERAGE 60.9548

25 MESH SAMPLE · A 3.0578 57.4775·710 MICRONS B 2.2709 53.6671
C 2.3563 58.7962

AVERAGE 56.6469

30 MESH SAMPLE A 3.3992 52.4829
600 MICRONS B 2.4611 49.0222

C 2.7072 54.0341
AVERAGE 51.8464

35 MESH SAMPLE : A 4.7323 45.5295
500 MICRONS B 3.4600 42.4921

C 3.7943 47.3598
AVERAGE 45.1271

60 MESH SAMPLE · A 22.4281 12.5749·250 MICRONS B 15.6087 13.0335
C 18.9957 13.9456

AVERAGE 13.1847

80 MESH SAMPLE A 4.9191 5.3471
180 MICRONS B 3.4323 6.5556

C 4.0220 6.8708
AVERAGE 6.2578

100 MESH SAMPLE · A 1.2460 3.5163·150 MICRONS B 1.0039 4.6609
C 1.2159 4.7320

AVERAGE 4.3031

200 MESH SAMPLE · A 1. 4822 1.3384·75 MICRONS B 0.4618 3.7894
C 1. 4618 2.1606

AVERAGE 2.4295







SIEVE ANALYSIS RESULTS FOR EPA - CHANEY ENTERPRISES

ETS CONTRACT · 92-655 WA 15·SAMPLE TYPE : NEWCEM
SAMPLE ID · S-77-003-042·ETS ID · 6176D·
AS-IS SAMPLE WT. (grams)
SAMPLE A . 45.2652.
SAMPLE B 45.7977
SAMPLE C 53.3226

SAMPLE
WEIGHT PERCENT

SAMPLE (grams) LESS THAN
18 MESH SAMPLE A 0.0000 100.0000
1000 MICRONS B 0.0000 100.0000

C 0.0000 100.0000
AVERAGE 100.0000

20 MESH SAMPLE · A 0.0000 100.0000·850 MICRONS B 0.0000 100.0000
C 0.0000 100.0000

AVERAGE 100.0000

25 MESH SAMPLE A 0.0000 100.0000
710 MICRONS B 0.0000 100.0000

C 0.0000 100.0000
AVERAGE 100.0000

30 MESH SAMPLE A 0.0000 100.0000
600 MICRONS B 0.0000 100.0000

C 0.0000 100.0000
AVERAGE 100.0000

35 MESH SAMPLE · A 0.0000 100.0000·500 MICRONS B 0.0000 100.0000
C 0.0000 100.0000

AVERAGE 100.0000

60 MESH SAMPLE · A 0.0000 100.0000·250 MICRONS B 0.0000 100.0000
C 0.0000 100.0000

AVERAGE 100.0000

80 MESH SAMPLE A 0.0000 100.0000
180 MICRONS B 0.0000 100.0000

C 0.0000 100.0000
AVERAGE 100.0000

100 MESH SAMPLE · A 0.0000 100.0000·150 MICRONS B 0.0000 100.0000
C 0.0109 99.9796

AVERAGE 99.9932

200 MESH SAMPLE · A 0.5703 98.7401·75 MICRONS B 0.1182 99.7419
C 0.0409 99.9029

AVERAGE 99.4616



APPENDIX E.O
PROCESS DATA (COMPILED BY EPA PERSONNEL)



APPENDIX E.1
OVERALL PROCESS OBSERVATIONS



1~ RECEiVED DEC 2 7 1993'

PROCESS OBSERVATIONS

From September 7, 1993 to September 10, 1993 particulate
emission testing of the concrete batching operations at the
Chaney Enterprises facility in Waldorf, Maryland was conducted.
Ron Myers of the U.S Environmental Protection Agency Emission
Inventory Branch and John Brown of the U.S Environmental
Protection Agency Emission Measurement Branch documented the
process operations during the test program. Plant personnel
contacted to obtain this information included Dennis Stiner,
Plant Manager and Jim Finotti, Plant Operator.

The facility consists of adjacent central mix and dry mix
batch plants. Figure P1 is a plan view of the facility tested.
Figure P2 is a picture of the exit end of the facility. Details
of the picture are as following:

The delivery of cement or NEWCEM by tanker truck on is shown
on the far left,
the aggregate storage building is behind and above the end
of the delivery truck,
the dry batch side of the facility to the right of the
aggregate storage building (a concrete delivery truck is
being loaded in the bay),
the cement and NEWCEM storage silos are above the dry batch
loading side of the facility,
the central mix side of the facility is to the right of the
dry batch side,
the fabric filter which is the common control device for all
of the facility is located between and in front of the dry
batch and central mix alleys, and
the control and maintenance building is on the far right
with the control room on the second floor.

Figures P3 and P4 are pictures of the exit and entrance views of
the facility to show more detail of the dry batch and central mix
plants.

The materials for both plants are handled together until
just prior to being introduced into the central mix drum or the
drum on the concrete mixing truck. The central mix drum is used
only during high production days. In addition it can only be
used for concretes which can be made with a relatively higher
water content and for individual mixes of more that about 6
yards.

The typical operating times for the facility are from 6:00
a.m to 5:00 p.m., although the plant operates past 5:00 p.m. to
complete orders of concrete that are required by customers. Raw
materials for the concrete produced at the Waldorf facility
include a variety of course aggregate, sand (fine aggregate),
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portland cement, ground granulated blast furnace slag (Newcem
ft

) ,

water and various admixes.

The sand that is used has a moisture content of about 6% and
ranged from 4.4% to 8.8% during the test program. A moisture and
sieve analysis is performed by the plant whenever concrete is
produced for a job for the state of Maryland. The sieve analysis
performed by the plant includes sieve sizes form 4 mesh to less
than 100 mesh. During the test period three analysis were
performed and the percentage of material passing the 100 mesh
sieve was from 2.5 to 2.7 percent.

The course aggregate used at the plant includes No. 67m
stone, No. 67 state-approved gravel, No. 57 Genstar blue stone,
pea gravel and lightweight aggregate. The majority of the
concrete is made with the No. 67 stone and the No. 57 blue stone
Although sieve analysis were performed on the No. 67 state
approved gravel used, the sieve sizes included analysis from 1
inch to 8 mesh only.

The sand and the course aggregates are stored in open bins
which have bottom gates that open and pass the material to an
underground conveyor. Material is added to the open bins with
dump trucks or front end loaders. The conveyor transports the
sand and course aggregate from the open bins to the top of one of
six overhead feed bins. Two of the bins hold sand and the
remaining four hold gravel. Directly below the feed bins is a
scale which weiShs the amounts of sand, gravel, cement and if
required Newcem as required for the concrete being produced.

The production of concrete begins by adding about 75% of the
required water for the mix into the central mixer or truck mixing
drum. Following this water, the introduction of the course

• ft

aggregate beg~ns, followed by sand and then cement and Newcem .
ft

The addition of the cement and Newcem stop first followed by the
sand and the course aggregate. Lastly, the balance of the water
is added to the drum.

A central fabric filter is used to control particulate
emissions during silo filling, dry batch loading and central mix
loading. The fabric filter was a Model No. RA 140 S - IS
manufactured by C & W Manufacturing and Sales Co. Inc. in
Mansfield, TX. The Fabric Filter module is shown at the center
of Figure P3 between the dry batch and central mix alleys
(adjacent to the drivers door of the concrete delivery truck
which is in the dry batch alley). For dry batch loading, a
movable hood system is lowered to partially enclosed the mix drum
opening on the truck. Figure P5, P6, and P7 are pictures of the
dry batch loading operations with the movable hood system down
and extended. The air and fugitive particulate emissions
surrounding drum opening are ducted to the fabric filter.



Figure PS Full View of Dry Batch Loading Operation.



Figure P6 Close Up of Dry Batch Loading With Visible Dust Below
Concrete Delivery Chute.
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Figure P3 Detail of Dry Batch and Central Mix Alleys from Exit
End of Facility.
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Figure P4 Detail of Dry Batch and Central Mix Alleys of Concrete
Batch Facility shown from Entance Side.



Figure P7 Close Up of Dry Batch Loading With Visible Dust Above
Movable Hood System.



Figures P6 and P7 show some dust which was not captured by the
hooding system. In Figure P6 the dust is visible above and to
the left of the concrete delivery shute of the truck. In Figure
P7 the dust is visible above and to the right of the hood system.
Capture efficiency of the dry batch hooding system ranged from
less than 50% capture to almost complete capture. It appeared
that the capture of the particulate was sensitive to wind
direction and speed. In addition, it appeared that newer truck
designs allowed more effective capture of emissions. For central
mix loading, a separate movable hood system is rotated to cover
the exit opening of the central mix drum. This hood mates with
the opening to effect a tight seal around the delivery opening of
the drum. Air is therefore pulled through the central mix drum
and capturing the particulate generated at the feed opening of
the drum. Figure pa is a picture of the central mix drum with
the movable hood rotated to cover the concrete delivery opening
of the drum. .. .

Cement and Newcem are de11vered by tanker trucks. A
delivery operation is shown in Figure P2. The material is
pneumatically transferred into one of three storage silos. Silo
No. one is for Newcem", silo No. two is for unspecified cement
and silo No. three is for state specified cement. The air pump
on site which is available for pneumatic transfer is a GARDENER
DENVER Cyclo Blower (a Rootes type blower) which is rated at 535
CFM @ 2000 RPM at 20 psig. The blower is powered by a 50 Hp
electric motor which turns at 1770 RPM. According to the plant
manager, the typical maximum pressure used to transfer the
material is 15 psig. The time to transfer the approximately
50,000 pounds of cement or Newcem" to the silos ranged from 30 to
45 minutes.

During the testing period, information was collected on the
time for each concrete batch to be specified, the raw materials
used and concrete produced for each batch, the estimated capture
efficiency of the ventilation system for the central mix and the
dry mix loading systems, cement and Newcem

ft

delivery times,
amount of material delivered and moisture and sieve analysis
performed by the facility.

In addition, process material samples and roadway surface
material were collected for moisture and sieve analysis. Four
samples of the material on the roadways near the plant were
collected by sweeping the material off of the surface.

A 20 ft by 20 ft area of the paved area at the exit of the
batch facility approximately 70 ft NW of the center of the
drum mix ally was swept clean and placed in four one liter
jars. The sample was labeled "sample 1 paved road
material".

A 5 ft by 5 ft area of unpaved road approximately 65 ft NNW
of the center of the truck mix ally was swept of the surface
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Figure P8 Central Mix Drum With
Delivery Opening.

Concrete
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Figure P2 Full width view of exit side of Cheney Enterprises
Waldorf, MD Concrete Batch Facility.
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material and placed in four 6" diameter by 12" high plastic
containers. The sample was labeled "sample 2 unpaved road
material" .

A 8 ft by 14.5 ft area of the paved area at the truck
staging area located approximately 120 ft SE of the center
of the truck mix ally was swept clean and placed in four one
liter jars. The sample was labeled "sample 4 paved road
material".

A 4 ft by 4 ft area of unpaved road approximately 125 ft SE
of the center of the truck mix ally was swept of the surface
material and placed in two 6" diameter by 12" high plastic
containers. The sample was labeled "sample 3 unpaved road
material".

Process materials collected included 1) a five gallon bucket
of No. 67 course aggregate 2) a five gallon bucket of No.
57 Genstar

ft

bluestone, 3) ~1!e one liter containers of sand,
4) a one liter sample of Lehigh cement and 5) a one liter

ft

sample of Newcem .

Process information collected during each day of emission
testing at Cheney Concrete Company batch facility number 1 in
Waldorf, MD is as follows.



APPENDIX E.2
PROCESS DATA FROM 09/07/93



APPENDIX E.2.1
COMPILED PROCESS DATA
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9/7/93
OUTLET EMISSION TESTING

Emission testing at the outlet of the fabric filter occurred
during the following approximate times.

9:12 AM to 9:50 AM
11:07 AM to 11:46 AM
1:00 PM to 1:35 PM

during this period the following activities occurred:

9:12 - 9:50 Silo #2 was filled with 50,200 lbs of Lehigh
portland cement using a pneumatic transfer
system.

11:07 - 11:50 Silo #2 was filled with 50,000 lbs of Lehigh
portland cement using a pneumatic transfer
system.

1:00 - 1:35 Silo #2 was filled with 50,000 lbs of Lehigh
portland cement using a pneumatic transfer
system.

Dry batch loading of concrete delivery trucks was as follows:

At 9:23, truck #107 was filled with 3950# of cement and 0#
of NEWCEM to make 7 yards of concrete.

At 9:28, truck #89 was filled with 2830# of cement and 0# of
NEWCEM to make 5 yards of concrete.

At 9:34, truck #91 was filled with 3960# of cement and 0# of
NEWCEM to make 6.5 yards of concrete.

At 9:38, truck #59 was filled with 560# of cement and 0# of
NEWCEM to make 1 yards of concrete.

At 9:40, truck #60 was filled with 1120# of cement and 0# of
NEWCEM to make 2 yards of concrete.

At 11:12, truck #70 was filled with 3800# of cement and
5050# of NEWCEM to make 9 yards of concrete.

At 11:17, truck #111 was filled with 3810# of cement and
5060# of NEWCEM to make 9 yards of concrete.

At 11:38, truck #69 was filled with 2250# of cement and 0#
of NEWCEM to make 4 yards of concrete.
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At 11:44, truck #57 was filled with 3930# of cement and 0#
of NEWCEM to make 6 yards of concrete.

At 1:08, truck #51 was filled with 3740# of cement and 0# of
NEWCEM to make 8 yards of concrete.

At 1:13, truck #59 was filled with 4560# of cement and 0# of
NEWCEM to make 7.5 yards of concrete.

At 1:18, truck #105 was filled with 5040# of cement and 0#
of NEWCEM to make 9 yards of concrete.

At 1:22, truck #81 (#2 on batching report) was filled with
4220# of cement and 0# of NEWCEM to make 9 yards of
concrete.

At 1:28, truck #91 was filled with 5490# of cement and 0# of
NEWCEM to make 9 yards of concrete.

At 1:33, truck #2 was filled with 2440# of cement and 0# of
NEWCEM to make 4 yards of concrete.

A total of 150,200 lbs of cement was pneumatically
transferred into silos and 51,700 lbs of dry cement and 10,110
lbs of NEWCEM were transferred into trucks during the outlet
sampling times.

INLET EMISSION TESTING

Emission testing Run number 1 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TIMES DURATION
10:20 AM to 10:26 AM 6 min
11:14 AM to 11:25 AM 11 min
11:40 AM to 11:55 AM 15 min
12:10 PM to 12:24 PM 14 min
12:42 PM to 12:46 PM 4 min
1:11 PM to 1:26 PM 15 min

TOTAL 61 min

During this emission testing, cement was being pneumatically
conveyed into silos during the second documented delivery for 11
minutes and during the third documented delivery for 15 minutes.
The amount of cement transferred during these periods is
estimated at

(50,000 #/43 min} *11 min = 12,790 lbs and
(50,000 #/35 min) * 15 min = 21,428 lbs

for a total of 34,218 lbs of cement.

Dry batch loading of concrete delivery trucks was as follows:
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At 10:19, truck #64 was filled with 940# of cement and 0# of
NEWCEM to make 2 yards of concrete.

At 10:22, truck #23 was filled with 2590# of cement and 0#
of NEWCEM to make 5.5 yards of concrete. Approximately 80
to 90% of the dust generated by the batching operation was
captured by the ventilation system.

At 11:12, truck #70 was filled with 3800# of cement and
5050# of NEWCEM to make 9 yards of concrete. Approximately
70 to 80% of the dust generated by the batching operation
was captured by the ventilation system.

At 11:17, truck #111 (70 on batching report) was filled with
3810# of cement and 5060# of NEWCEM to make 9 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 11:38, truck #69 was filled with 2250# of cement and 0#
of NEWCEM to make 4 yards of concrete. Approximately 70 to
80% of the dust generated by the batching operation was
captured by the ventilation system.

At 11:44, truck #57 was filled with 3930# of cement and 0#
of NEWCEM to make 6 yards of concrete. Approximately 70 to
80% of the dust generated by the batching operation was
captured by the ventilation system.

At 11:48, truck #61 was filled with 1690# of cement and 0#
of NEWCEM to make 3 yards of concrete. Approximately 70 to
80% of the dust generated by the batching operation was
captured by the ventilation system.

At 12:07, truck #105 (61 on batching report) was filled with
5020# of cement and 0# of NEWCEM to make 9 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 12:12, truck #92 was filled with 2820# of cement and 0#
of NEWCEM to make 6 yards of concrete. Approximately 80 to
90% of the dust generated by the batching operation was
captured by the ventilation system.

At 12:16, truck #65 was filled with 1870# of cement and 0#
of NEWCEM to make 3 yards of concrete. Approximately 80 to
90% of the dust generated by the batching operation was
captured by the ventilation system.

At 12:20, truck #89 was filled with 1490# of cement and 0#
of NEWCEM to make 3 yards of concrete. Approximately 80 to
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90t of the dust generated by the batching operation was
captured by the ventilation system.

At 12:40, truck #56 was filled with 850# of cement and 1130#
of NEWCEM to make 2 yards of concrete. Approximately 70 to
80t of the dust generated by the batching operation was
captured by the ventilation system.

At 1:08, truck #51 was filled with 3740# of cement and 0# of
NEWCEM to make 8 yards of concrete. Approximately 60 to 70t
of the dust generated by the batching operation was captured
by the ventilation system.

At 1:13, truck #59 was filled with 4560# of cement and 0# of
NEWCEM to make 7.5 yards of concrete. Approximately 50 to
60t of the dust generated by the batching operation was
captured by the ventilation system.

At 1:18, truck #105 was filled with 5040# of cement and 0#
of NEWCEM t9 make 9 yards of concrete. Approximately 60 to
70t of the dust generated by the batching operation was
captured by the ventilation system.

At 1:22, truck #81 (2 on batching report) was filled with
4220# of cement and 0# of NEWCEM to make 9 yards of
concrete. Approximately 60 to 70t of the dust generated by
the batching operation was captured by the ventilation
system.

Emission testing Run number 2 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TIMES
2:45 PM to 3:04 PM
3:14 PM to 3:17 PM
3:34 PM to 3:42 PM

TOTAL

DURATION
6 min

11 min
15 min
32 min

During this emission testing, no cement was being
pneumatically conveyed into silos.

Dry batch loading of concrete delivery trucks was as follows:

At 2:46, truck #69 was filled with 1490# of cement and 2980#
of NEWCEM to make 4.5 yards of concrete. Approximately 70
to 80t of the dust generated by the batching operation was
captured by the ventilation system.

At 2:49, truck #23 was filled with 680# of cement and 0# of
NEWCEM to make 1 yards of concrete. Approximately 80 to 90%
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of the dust generated by the batching operation was captured
by the ventilation system.

At 2:52, truck #56 was filled with 2340# of cement and 4640#
of NEWCEM to make 9 yards of concrete. Approximately 50 to
70t of the dust generated by the batching operation was
captured by the ventilation system.

At 2:59, truck #65 was filled with 2330# of cement and 4630#
of NEWCEM to make 9 yards of concrete. Approximately 70 to
80t of the dust generated by the batching operation was
captured by the ventilation system.

At 3:12, truck #70 was filled with 5060# of cement and 0# of
NEWCEM to make 9 yards of concrete. Approximately 70 to 80%
of the dust generated by the batching operation was captured
by the ventilation system.

At 3:32, truck #105 was filled with 5050# of cement and 0#
of NEWCEM to make 9 yards of concrete. Approximately 70 to
80t of the dust generated by the batching operation was
captured by the ventilation system.

The following pages include (1) a transcribed batching
report log with operations during outlet times in bold, and
operations during inlet testing shaded, (2) copies of the
batching report generated by the plant, (3) Handwritten notes
taken during observations of the operations, (4) copies of the
bills of lading for cement delivered during testing operations
and the PCC PLANT GRADATION WORKSHEET reporting moisture and
sieve analysis results conducted by the plant on 9/7/93.
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APPENDIX E.2.3
LEHIGH CEMENT DELIVERY INVOICES
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.. DoIorod In E"coo. 0' 24 Houra, P.....
Wlr. Notlco TOI ..

LEHIGH PORTLAND ClEMENT COMPANY

RECIEIVED BY PER-- .' .•-_ .. -

RECIIVED BY CARR'ER INDICATIID ....OVE

RECEIVED BY. with t,!o following ~~oront10.. or d."..;'go notod.

,/ ~-,....- -
Per ...,.... Aoent

No. 482921 4
.:
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ORDER NO.

Route/Delivering Carrier

Lehigh Portland Cement -
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Lehigh Masonry Cement

~.
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(In Pounds)
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NET
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l
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NET
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CHARGES ARE PREPAID
UNLESS MARKED-

HOT PRIIPAID

The description and weight indicated on this Bill of Lading are correct sunecrrc verificatIOn
by the respectctive~VYe nd InspectK>n Bureau according to Agreement. 4'~

IG PORTLAND CaMENT COMPANY--SH'7 zr»
....,----* ...~"';. ~ ~

Subject to Section 7 of condrtions. ~ ttus ship
ment is to be delivered to the consignee without
recourse on the consignor. the cons;gnor shall
sign the fol60wing statement
The carrier shall not make delivery of tnis ship
ment without payment of freight and all other
lawful charges.

Lehtgh Portland Cement Company

Per--->'-"""-+--:-::-"""""'"0;-:--;--

" nil. Car Develop. Bad Order And Will
B. D.I.red In E_oe•• Of 24 Houn, Plea..
Wire Notice To,

LEHIGH PORTLAND CEMENT COMPANY

RECEIVED BY ~ _~...
J

RECEIVED 8~, with the following apparent to•• or d8m••• noted:
Per Agent I

,Customer's SIQnature)

No.
f

482944 6
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Lehigh Masonry Cement
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CHARGU ARE PREPAID
UNLaaIl MARKED-·

NOTPRPAID

- • "-:. •. ..' -< ~; . • -... ~ ..~ • -

The description and _ight indicated on lhis Bill of ladIng 8re 00ITllCl subject.to ""rification

b.~ the "'ll"'"weigh! and Inspection Bureau accottl. ing to Agreement. -, ,
~. . ION PORTLAND CUE;:'~"'./'''HI''PER

~.;... ".,w.' <:.
(Signature ~ Cona1gnor) • 0".

, ~ ..\

Subject 10 Section 7 of condtlions. tl this ohlp
ment is 10be delivered to the con"*- without·
recou"", on the consignor, the COflSIgnOf shall
sign the following statement: _
The carner shall not make deli_y at this ship
ment without payment of freight and all other
lawful charges

Lehigh Portland.Cement Company

Per __=-:':-"- ~-"-_:_--

If This C.r Dov.lops IIsd Ord.r And Will
II. Del.yed In E...... Of 24 Hours, .......
WI,. Notlc. To,

u!HIGN PORTLAND CEMENT COMPANY

UCIlIVEDIIY l. /!,

RECEIVED IIY, with the followln••pp."'" .... Of" d_... noted,
Per -:- "oent

I

No.- 482932 1
Rev '/91 EXTRA COpy '# 1
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Transcribed Hatching Report Log
Sentember 8. 1993

Inlet
Sample

No.
3[
3[
3[
3[
3[
3[

4[1

4[
4[
4[
4[
4[

5[
S[
5[
5[
5[

Outlet
Sample

No.
2[
2[
2[
2(
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[

·2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2(
2(
2[
2[
2[
2(

Ticket I Truck
Time No.

06:10AM 64
06:17AM 91
06:24AM 105
06:52AM 51
06:59AM 107
07:04AM 89
07:08AM 23
07:12AM 59
07:17 AM 1
07:23AM 111
07:32AM 96
07:37 AM 105
07:42AM 2
07:47 AM 80
07:53AM 70
07:58AM 60
08:01 AM 56
08:07 AM 49
08:11 AM 57
08:18 AM 23
08:22AM 53
08:27AM 66
08:31AM 65
08:37 AM 64
08:54AM 2
09:02 AM 91 (81)
09:04AM ··105
09:08AM 51
09:19AM 23
09:25AM 92
09:37 AM 107

Estimated IYards of
Capture

Efficien
65
65
65
75
75
75

75 est
72
62
65

65
55
60
65
75
75<
75····
77
85
85 est
45
85
75 est
75 est

OVE
OVE

Course Portland
Sand I Moisture IAggregate Moisture Cement INEWCEM IAddmixes IWater

lbs) (%) (lbs) (%) (lbs) (lbs) [lbs) (lbs

12,190 8.8 27,790 0.4 5,040 285 1,158
10,000 8.8 24,850 1 4,860 34 1,091

o 0 24,190 1 0 0 0
11,560 8~8 . ........28J20 .....O.4J,..?0 .. ...}J? 1,150
12,470 8.8><· ·>2';130 <1·.. ;,2~>//aa ···1,141
12,110 8.8 27,920. 0.4 5,010 286 1,158
13,190 8.8 29,890 1 4,630 0 1,274
12,610 8.8 28,470 1 5,080 31 1,125
21,610 8.8 0 0 5,240 370 1,908
6,790 8.8 16,190 1 2,500 93 450

11,560 8.8 28,240 0.4 5,470 315 1,150
12,950 8.8 29,740 1 4,220 141 925
12,790 8.8 29,590 1 4,220 141 925
6,660 8.8 15,470 0.4 2,800 162 641

12,30Cl·•• ·• ··•·••••••••8.$•••••• ·.· •••.•• .: >....29~tSO ••.•••·..i..i/.·..·.......•,240•••.• :< •••• /....{22 ...\i.·. 1,133
1·1,700 ·•.••·•.•.•••••••.8.8••.••••••••.•••.. ·· •.•>28~20 ••••·..()...·••••..•.• >.••.·•• 5,470....3 .././ ••·•.• )31$>5.>... 1,150
12,,800 ····.·.·.·.·.·.·$.8.•••••..•••. ···.··.>~?~109H •••••·•· •••·•••·l··.·•• ··•····· •• ·••• .. ·.·4,230 ••·.·>·.····> •••••••• 3 •••·.· •• /.1..1•••·•••. >••••••••••••• ·····.·.···925

.~~:~~~ .••••••••••••••••••;:;••••••••.•••........•••.••••••••••••••••••~:;~ •••••.•••••••••••••••••••.••~ •••••••••••••••.............••••••~::~g •••••••.•••••••............••.•••••••••••••••..•••.••••••••••••••.••••••••~~ ••••••••••••••••••••.......... ::~~~
5,590... 7.7 12,540 1 2,250 .........14 ..... 417
8,850i ·".7.2h~()OHO... •........•..•.. 4,,250 ..............••••·..246·· 983
2,840·· .7.7>6,730<1 •.. ·······1,030/ 158

13,,4007.7.< .. ··/28,670 0.75· 5,470 ·>209 1,166
00 24.26tf .... ·1·· 00 0
o 0 24.520/1 0 0 0



Totals during inlet spI3. (Identified byshaded areas.)

Totals during inlet spI4. (Identified byshaded ares.)

Totals during inlet spI S. (Identified byshaded ares.)

Totals during inlet spl6. (Identified byshaded sres.)

Totals durinr: oudet sol 1. (Iden tified bvbold orint.

Inlet
Sample

No.
S[
5[
5[

6[

Outlet
Sample

No.
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[
2[

Ticket Truck
Time No.

09:46 AM 107 (55)
09:49 AM 107(96)
09:54AM 17
09:56AM 111
10:00AM 80
10:05AM 2
10:19 AM 60
10:22AM 89
10:36AM 64
10:42AM 70
10:48AM 53
11:17 AM 91
11:27 AM 23
12:37 PM 2
12:41 PM 51
12:53 PM 17
12:58 PM 105
01:08 PM 60
01:33 PM 80

Transcribed Batching Report Log
September 8. 1993

Estimated Yards of
Capture Concret

Efficiencv Made

OVE 8 0 0 24,240 1 0 0 0
75 9 11,680 7.7 ~,520 .1. .'. 4,630 . 21 ...... 1,349

1 .. :I.~3801"i····· ·••••••• ti3j440U tty··· ··><4'10«>}.···.· )d.8\?< •.•.•.•/ .•• jj
2.5 3,490 7.7 8,170 1 1,170 40 100

8 0 0 24,260 1 0 0 0
9 13,280 8.8 30,090 1 4,220 0 1,308
9 13,370 8.8 30,060 1 4,210 0 1,308
4 4,970 7.7 12,390 1 2,470 18 292
9 10,460 7.7 27,220 1 5,910 32 1,474
8 0 0 24,200 1 0 0 0
4 5,650 7.7 13,090 1 1,880 63 192
9 12,470 7.7 28,260 1 5,070 31 1,250

8.5 12,680 8.8 28,490 1 3,970 0 1,233
3 3,780 7.7 9,440 0.4 1,850 105 317
9 12,650 8.8 29,410 1 5,050 0 1,374
9 12,650 8.8 29,290 1 5,060 0 1,374

70 50 67530 8.80 157500 0.80 27880 0 586 5841
79 54 73600 8.616 173150 0.9 27840 0 552 6815
79 51. 26550 3.85 158280 0.893 11340 0 460 2365
75 1 1,380 7.7 3,440 1 470 18 33
76 est 332 151.130 7.846 325.610 0.72 57.440 o 2.210 13.447
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9/8/93
OUTLET EKISSION TESTING

Emission testing at the outlet of the fabric filter occurred
during the following approximate times.

6:01 AM to 12:01 PM

during this period the following activities occurred:

6:00 - 6:45 Silo #2 was filled with 50,400 lbs of ESSROC
portland cement using a pneumatic transfer
system.

6:45 - 7:25 Silo #2 was filled with 50,300 lbs of ESSROC
portland cement using a pneumatic transfer
system.

7:35 - 8:15 Silo #2 was filled with 50,220 lbs of ESSROC
portland cement using a pneumatic transfer
system.

9:05 - 9:50 Silo #1 was filled with 50,160 lbs of NEWCEM
portland cement using a pneumatic transfer
system.

11:40 - 12:23 Silo #3 was filled with 50,000 lbs of Lehigh
portland cement using a pneumatic transfer
system.

1:20 - 2:00 Silo #3 was filled with 50,000 lbs of Lehigh
ESSROC portland cement using a pneumatic
transfer system.

Dry batch loading of concrete delivery trucks was as follows:

At 06:10 AM truck number 64 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 06:17 AM truck number 91 was filled with 5,070 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 06:24 AM truck number 105 was filled with 5,020 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.
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At 06:52 AM truck number 51 was filled with 4,210 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 06:59 AM truck number 107 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 07:04 AM truck number 89 was filled with 3,060 pounds of
portland cement and 0 pounds of NEWCEM to make 5 yards of
concrete.

At 07:08 AM truck number 23 was filled with 5,040 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 07:12 AM truck number 59 was filled with 4,860 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 07:17 AM truck number 1 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 07:23 AM truck number 111 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 07:32 AM truck number 96 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 07:37 AM truck number 105 was filled with 5,010 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 07:42 AM truck number 2 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 07:47 AM truck number 80 was filled with 5,080 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 07:53 AM truck number 70 was filled with 5,240 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 07:58 AM truck number 60 was filled with 2,500 pounds of
portland cement and 0 pounds of NEWCEM to make 5 yards of
concrete.
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At 08:01 AM truck number 56 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 08: 07 AM truck number 49 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 08:11 AM truck number 57 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 08:18 AM truck number 23 was filled with 2,800 pounds of
portland cement and 0 pounds of NEWCEM to make 5 yards of
concrete.

At 08:22 AM truck number 53 was filled with 4,240 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 08:27 AM truck number 66 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 08:31 AM truck number 65 was filled with 4,230 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 08:37 AM truck number 64 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 08:54 AM truck number 2 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 09:02 AM truck number 91 was filled with 2,250 pounds of
portland cement and 0 pounds of NEWCEM to make 4 yards of
concrete.

At 09:04 AM truck number 105 was filled with 4,250 pounds of
portland cement and 0 pounds of NEWCEM to make 7 yards of
concrete.

At 09:08 AM truck number 51 was filled with 1,030 pounds of
portland cement and 0 pounds of NEWCEM to make 2 yards of
concrete.

At 09:19 AM truck number 23 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.
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At 09:25 AM truck number 92 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel.

At 09:37 AM truck number 107 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel.

At 09:46 AM truck number 107 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel.

At 09:49 AM truck number 107 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel.

At 09:54 AM truck number 17 was filled with 590 pounds of
portland cement and 0 pounds of NEWCEM to make 1.05 yards of
concrete.

At 09:56 AM truck number 111 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel.

At 10:00 AM truck number 80 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:05 AM truck number 2 was filled with 470 pounds of
portland cement and 0 pounds of NEWCEM to make 1 yard of
concrete.

At 10:19 AM truck number 60 was filled with 1,170 pounds of
portland cement and 0 pounds of NEWCEM to make 2.5 yards of
concrete.

At 10:22 AM truck number 89 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel.

At 10:36 AM truck number 64 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:42 AM truck number 70 was filled with 4,210 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:48 AM truck number 53 was filled with 2,470 pounds of
portland cement and 0 pounds of NEWCEM to make 4 yards of
concrete.
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At 11:17 AM truck number 91 was filled with 5,910 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 11:27 AM truck number 23 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel.

At 12:37 PM truck number 2 was filled with 1,880 pounds of
portland cement and 0 pounds of NEWCEM to make 4 yards of
concrete.

At 12:41 PM truck number 51 was filled with 5,070 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 12:53 PM truck number 17 was filled with 3,970 pounds of
portland cement and 0 pounds of NEWCEM to make 8.5 yards of
concrete.

At 12:58 PM truck number 105 was filled with 1,850 pounds of
portland cement and 0 pounds of NEWCEM to make 3 yards of
concrete.

At 01:08 PM truck number 60 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 01:33 PM truck number 80 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

A total of 301,080 lbs of cement and NEWCEM were
pneumatically transferred into silos and 57,440 lbs of dry cement
and no NEWCEM were transferred into trucks during the outlet
sampling times.

INLET EMISSION TEST RUN 3

Emission testing Run number 3 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TIMES
6:12 AM to 6:28 AM
6:55 AM to 7:08 AM

TOTAL

DURATION
16 min
13 min
29 min

During this emission test, cement was being pneumatically
conveyed into silos during the first documented delivery for 16
minutes and during the second documented delivery for 13 minutes.
The amount of cement transferred during these periods is
estimated at
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(50,400 #/45 min} *16 min = 17,920 lbs and
(50,300 #/30 min) * 13 min = 21,797 lbs

for a total of 39,717 lbs of cement.

Dry batch loading of concrete delivery trucks was as follows:

At 06:10 AM truck number 64 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 60 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 06:17 AM truck number 91 was filled with 5,070 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 60 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 06:24 AM truck number 105 was filled with 5,020 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 60 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 06:52 AM truck number 51 was filled with 4,210 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 06:59 AM truck number 107 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 07:04 AM truck number 89 was filled with 3,060 pounds of
portland cement and 0 pounds of NEWCEM to make 5 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

The total quantity of cement which was transferred into
concrete trucks was 27,880 pounds to make 50 yards of concrete.

INLET EMISSION TEST RUN 4

Emission testing Run number 4 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TIMES
7:30 AM to 7:36 AM

DURATION
6 min



8:23 AM to 8:44 AM
8:55 AM to 9:00 AM

TOTAL

57

21 min
5 min

32 min

During this emission testing, no cement was being
pneumatically conveyed into silos.

Dry batch loading of concrete delivery trucks was as follows:

At 07:17 AM truck number 1 (80 by observation) was filled
with 0 pounds of portland cement and 0 pounds of NEWCEM to
make 8 yards of concrete. No visible emissions exited the
concrete truck.

At 07:32 AM truck number 96 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 08:22 AM truck number 53 was filled with 4,240 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Both observers estimated that approximately 70 to
80t of the dust generated by the batching operation was
captured by the ventilation system.

At 08:27 AM truck number 66 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Both observers estimated that approximately 70 to
80t of the dust generated by the batching operation was
captured by the ventilation system.

At 08:31 AM truck number 65 was filled with 4,230 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Observer one estimated that approximately 70 to
80t and observer two estimated that approximately 75 to 85%
of the dust generated by the batching operation was captured
by the ventilation system.

At 08:37 AM truck number 64 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 80 to 90% of the dust generated by
the batching operation was captured by the ventilation
system.

At 08:54 AM truck number 2 (observed number 80) was filled
with 4,630 pounds of portland cement and 0 pounds of NEWCEM
to make 9 yards of concrete. Approximately 40 to sot of the
dust generated by the batching operation was captured by the
ventilation system.

The total quantity of cement which was transferred into
concrete trucks was 27,840 pounds to make 54 yards of concrete.
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INLET EMISSION TEST RUN 5

Emission testing Run number 5 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TIMES DURATION
9:07 AM to 9:13 AM 6 min
9:20 AM to 9:34 AM 21 min
9:39 AM to 9:42 AM 5 min
9:44 AM to 9:55 AM 5 min

TOTAL 32 min

During this emission test, NEWCEM was being pneumatically
conveyed into silo number 1 for approximately 27 minutes. The
amount of NEWCEM transferred during this period is estimated at

{50,160 #/45 min) *27 min = 30,095 lbs

Dry batch loading of concrete delivery trucks was as follows:

At 09:04 AM truck number 105 was filled with 4,250 pounds of
portland cement and 0 pounds of NEWCEM to make 7 yards of
concrete. Approximately 80 to 90t of the dust generated by
the batching operation was captured by the ventilation
system.

At 09:08 AM truck number 51 was filled with 1,030 pounds of
portland cement and 0 pounds of NEWCEM to make 2 yards of
concrete. The capture efficiency of the ventilation system
was not observed.

At 09:19 AM truck number 23 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. The capture efficiency of the ventilation system
was not observed.

At 09:25 AM truck number 92 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel. No visible emissions exited the concrete truck.

At 09:37 AM truck number 107 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
gravel. No visible emissions exited the concrete truck.

At 09:46 AM truck number 107 (observed number was 55) was
filled with 0 pounds of portland cement and 0 pounds of
NEWCEM to make 8 yards of gravel. No visible emissions
exited the concrete truck.

At 09:49 AM truck number 107 (observed number was 96) was
filled with 0 pounds of portland cement and 0 pounds of
NEWCEM to make 8 yards of gravel. No visible emissions
exited the concrete truck.
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At 09:54 AM truck number 17 was filled with 590 pounds of
portland cement and 0 pounds of NEWCEM to make 1.05 yards of
concrete. Approximately 70 to 80t of the dust generated by
the batching operation was captured by the ventilation
system.

INLET EMISSION TEST RUN 6

Emission testing Run number 6 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TLMES DURATION
10:08 AM to 10:10 AM 6 min
10:28 AM to 10:38 AM 21 min
10:54 AM to 11:12 AM 5 min

TOTAL 32 min

During this emission testing, no cement was being
pneumatically conveyed into silos.

Dry batch loading of concrete delivery trucks was as follows:

At 10:05 AM truck number 2 (observed truck number 22) was
filled with 470 pounds of portland cement and 0 pounds of
NEWCEM to make 1 yard of concrete. Approximately 50 to 60%
of the dust generated by the batching operation was captured
by the ventilation system.

The following pages include (1) a transcribed batching
report log with operations during outlet times in bold, and
operations during inlet testing shaded, (2) copies of the
batching report generated by the plant, (3) Handwritten notes
taken during observations of the operations, (4) copies of the
bills of lading for cement delivered during testing operations
and the PCC PLANT GRADATION WORKSHEET reporting moisture and
sieve analysis results conducted by the plant on 9/8/93.
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APPENDIX E.3.2
BATCH LOADING COMPUTER LOG



.. ~.'.'
.... ".".

'-,,:",.~ .
- ~;~, ~:'.,:~~ - '

... _ .

AGG '4 ~______ e"
"'t:.H bKH~:

':;:44:2(1 an6ep 8

AGG 3
ij 67 G

2ftGG
5Ai\iD

;;. FiLLIiliG Bli-.i 3
~(:'r
-r-» · .-;.....,--------'-----1v4e34470 00.i \)()2(13--~.....,,._----------------------

AGG '4
5Ai\iD

ACTuAL uSAGE SINCE 09/07/':;3
TARGET uSAGE
i·iAI·~uHL uSAGE
ACTU~~iTARGET VARiANCE

3(,9(,40
3(18':;5i

o
I). LI3;,~

679(1
6784

o
(J.09;';

32214(1
3228(13

(J

-('.2n,;

0·;. 'v.
0.

o (10~

ACTUAL USAGE SINCE 09/07/93
Ti~hGET USAGE
j·iAi\iuAL USAGE
ACTiJALiTAhGET ',iHKIAi·.jCE

31:'9(/4(1
,';(,i395i

IJ
o , (/3;';

679(,
67B4

(,

(, • (j-;';,~

32214(1
32281;3

(I

-().2i;';

0.
o
o

(s.00;'

BEG I i\ji'~ I j·.jG b~,LHI·.jCE Qi'oj (,:j i 1)7 1 9;;
t(E:Lt:. i i.;Ei::· -iG LJ~l-it:.

:C:,l"i I Fr-ED IC: Ul:; TE
I,Ai.Hi·,jCr: Crio,i i-i"-H'~r!

I:'
o

31:'9(JY·I:'
-3('9(,41:'

(,

(J

6791)
-67>;'()

(,

(,

322141)
-322i4(,

V
LJ
(I

o

j:'·t=..f:::; ~:. F"",iu'I'-j T U
,I E:i;·j hiE:;;T GhuUF'71 v

F j' r: ~~. f:. Fqup u \i I E~'J LASl GhLIUF'
PhE55 prtSc TO PRINT.THIS PAGE
FRESS EE.CAi=E TO E1:IT THIS CuhhAi\iD

TiC;.:t:T 0<+,5ii
i;5 riint

I~ht

/

.. ",:-::. t.·.". \'OS 0.0v iruCl. iv, ri.nt

--------------------------.;



ii6ii TiiKt iii i~ Cnf Til~t 2v ,0
Tint: 1:~~:j4 a~

joe NO.
b ~iib Ht

nix rio. bojj j • :j5 yes Tr~ci 17 Pjan~

5Hiiii
i oi b

1460 < i.50i 0.30j \ 7.701
j~jv~ i.vv}

-, .11

Tint: 1:J~:21 al

5ep ij, mj job NO. v riix NO, ii5 ij,vu yds iiLiiii 0,uv TrUCK iii riiO*
i61 bKil"v'ti..

i 01 s ,,,,''v , i. 5(,j v.JVI i, VI;;

Hii~ THht IV iV CnT TAKt 20 eV

TinE: 1:5b:~i at

-1.19

,iDe no.
5.5 b~b Ht

rux NO. 55j 9.\11i yes iii..Vii v.vli Truci bli rian~

1 1bot)

i oj 6 tt52u
1.5VI v.50! i.ivi

\ i .Il\; i
iiaravair 2i

wilTtK i6,ij~4y \ u.vvi u.VVJ
nHl wilTtK 212i0v2

AbO THKt iv ,Ii CnT iHKt 21i ,Ii
TinE: iv:0v:,~ al

iiiii -i.ee



i.vili roiyneeo

iiiin

.,)

"~

HUb THKt 'v iv Cni THKt tV 2v
-TinE: iVlv5:~:f it

". ,

~~;:>,:.
"f:.~:;~~~' . ;

:~ .: ,;~,~ '".>
-.. iiep ii, i~~j joo NO. Ii

5 ~itb itE iiK
iiix NO. 51i~ '.5v yas ui.vu v.vli TrucK ilv yiint

iiHHU
i iii ii

~"'fV

iiiiv
i.5ui u.5ili i.ivi

i .vli;
SKuLurLit ii/v <v.ivi v.iui uariviir

roiyneeli

Hbb TH~t IV 20 Lni iitKE 20 20
Tint: iv:i;:~2 a.

witTEK
iii;~ wHTtii

i2i iuv \ iI.vvi v.VV)
v-'"iv,~

iiiin

Sep 8, iy~3 jcb flD. ,j iii~ nti • i rs 6.l)(' ycis uL\ii; v.tiC Truck &'f t'iant
fbi DhH\i£L

i t..; " c~c 6\1 i . 5~)j (i.50; l .\;\1}

r, :",:;

""""

._~ •.' .. l·i""·:"~ ii.:':-.

<: . c:v

.J.!

. ~;:....'

-..-·-----··-·----·-·-·-·-----·--·--·--~---1

-------------_.._---_ ..._--



~f~¥t.~~_f~~.~;T·
. 5l!p i, i,,3 JOG iio.

5 ~ilii nil
ftil Ro. 5w '.w ylis iiLvu Ii.w irUCk i0 riant

".. r
;.

5Hiiil
i 0/ ii

j33iiJ \ i.Sili v.SUi
31i,ji.v

&.!svi
i.wi

v.iili V.IV;'

.1\1 CIJ en. rRilt
iil:~,:~; al

MilftK iSiii3i1a ( v.vvi V.VV)
Nti iiHitii aaviw(

iilin -i.w

jOD no. unix iio. i.n
0.5 ~Hii H~ r.b. CLK55 K

it.vli ylis iiLVii v.vli

5i4i'ii:
i ili b

4;iiJ (i.Sili v.5vJ i.ivi
i23;v Lvvi

iiHlt:il 35i 212 \ v.vili Ii.vvi

uafavair

iilin

iii

Hii~ i ily-t: tli .-:fl' etii IHr,t t l! 2(1

Tiri~: i~:~5:iB al

iii,i.:t:i li4752B
irucK ~i riant

t : i _,i...1-'-

......./, j;aravair

- j .'Jl

Ii.

irUcK

1 • j~.' / i~;. ~i)"j



~ jAAE
Tint :

C:U 1U Uij iiliiE
iil,i:~ u

iu

JOG NO. Ii nix NO. 505
5 ~ii itt iii Ktl ii

~.W yas ili.vii

Siliiii
i 0; 0

505v
i3(11(1

( i.Svi v.SUi i i.iui
i i.voi

( iI.iui iI.ivi iluavair
li:i:iliroz

WHllil ,ji i~t <v.vui v.vvi
nHi iiHTth ii:iiu~;

Hbii IHKt i0 tV Cnl jHr,t eli ev
Tint: ic:37:Qj pi

Tii:in

5EP ~. l71; jl.'~ r~;j I \.1 :iil "0. o('! 1.\!V vas frt-vi:' \). ')(' Iruc~ 51 Flant
0 ~HG ':i

~a~aviir

>:. Tru~" fiant

I .

! . .,:.;"

~ .:.~"; ,

~ ".. l' f, '.

"

, .: ~.... 'i '": ! : . .::; :.

,~-_._-_.-_._._--



"

roiyi:i!eQ

iiiin

Hbb IHKt ~V tV enT iMKE Eil Ev
mit I i2:5il:;;;;,PI

jOD NO.

G ~Hb

"-- -

ioji x ito. ouil

... . ~'~-'

y.w yas iiLiiii V.W iruci oil Flint

SRueurLM 5u5i1. \ iI.iili Ii.ivl
i 6i t E9<tili i i .vlii

wilitK ib5ii;;/~ iI.vili V.VV}
nHl wHiER 3iiiv-2

Hbt IHRE iii tV eni TMRE tV ,Ii
Tint:: i:Vb:.:t pI

iWi -Lilv

jtlc Nv.
o ~,,~

u;'.:vu v.vv TrUCK il0 flant
Ticm v<t7535

I

I

I

I

I



-"-_."","",---

1

Sep o .:+: i 6 :2~
___________________________,)(-'''=',,:'241. i.t ,:ji:: i <>:.·2':..:3- =:...

LEHIGH

0,

(J

(J

(J

:_} ., ~_;~~: 014

- - • - - 0 ~__

''''''0 0" • , • 0 ,-_ .J
'_' J.' ' .. " i.J ,. ... _'

- _. ---
~)l.i··~Lt:.

.J-:'::

._----_._-------_...~-----_._--------



FRE55 p r' t5e I U t=. t=( ~ I'~T "Ti-i I :::- j"-:Hl.:!t::..

f=-RESE, EE.Cf:.lt=-E 1 G EA. I , '\'--
~ -' :__"L;:'"ij"jH ,..-~..

-~...~.:.
..-::=

..... ..
"":::~

: ..~~~ ....,,: C .....· I u ..)"r-i j ~

".ts~~r~~~~~~~~~~*~~~~~~~~~~t.;#·~~~·:_;-'·'

FRE55 FgDn IU VIEw NEXI Gi=,CiUi='

j='RE55 j='gup 10 '."iIEw LAST GRuuF-

(I

185160

1:1

5252l:i v

AGG = ,)(It:J0,) Ci"il = (11)(1 i (I wAI = ,)(II) ':1(J

"AUIOi-iAI j C 82 1)4 _00 f i 1)(1 oo Ie f3

V.WULviiY.UU ylisJoil ;io. iI.: nu iio.
~.5 aHb HE r.b.- LLH5S R

SHNU
i 6f b

ii~6u <i.Sui iI.Sui
2i'i~v

is.ilv;
i.vvi

iia:-avair

~Hlt~ i20iivvv \ u.vili iI.Vls)
nH! wHTt~ ,is6iv,6

Ii\lri

o:iil::1E as

eni iH~t iu

5ep d-: i;'13 J;:d:· NO u ~ix NO O:ii

6 ~HS HE
1.00 yds v.vi) Truc~ 9i Plan~

~ t7 : \ ... '.'V'

ua,avai,

c.

.-,..- ... '\--

~ ;:"'_" i ....:" _ ....

"""-,:"f'.: ..i ...:

,".-'.": V. \,.:-,) ..

c.



- 5HNii
i 6i t

imil
,~i3v

i.se. c.s» 5~ULurLM ~,iv \ v.ivi V./U)

v.vil TrUCl 5i riint

iiaravair

... ~..-........ ,
l;;:: Hnb iililE
~~..:, . Wit :

.... ~::; ..

iii ,Ii enT THilE
il:~:55 it ."<c~

iii

iiillEtt
nill iiilTEr<

.,

iniili5ii
,iiiliilliii

,.'",",:

5ep t: i~~'3 jeb ft:;. Ii nix ftc. e:ji,
e bHb itE

~,uu yes ULvii TrUCK ivi riant

5HriiJ i2i00 i , JVf e.s» ii,iiiij 5~uCuri.H 5050 <u. ivi u. /0:·,6i e ,ii3i,j i ,(;0;
ilaravair 3i

eMT ;HHt.

t.;. ijl.:

-'.\ili

- - ,'" -
v .... -.,-, '.', ,: '.'/ iiaravai~

Folyheec
23

i52

ft~' :.:...: -' ~';;":'

c,

c '...

v •• v ,:,i"'.::

222-',

. --'~ ;", .j!



I
I

I

I,
I
I

~
I

ilaravair. ait

irucr 5~ riantIi.vliuLvujoil NO.' ,iJ nu fto. ~i3

iI.5 iitb liEi.6,'i:LH55 Ii

"",

b.·.·.-.;'·.•.·.·..~.··.~.~.:.·.•..·...~.·...•_·;,.;:..·.·...·,.'~."-~I~J'II:;' iww 'i.5il;-~. 50;T ....' •',,".-"OCW'i; ;i,. , •• iVi •"'i
~7'" .. i:itii51i -r. ·"~'·;..~2i:i](:j· ~":c

~...~
',;-' .

iiitlEii
nitA iiHiEK 25~iu-j

iiiiii -Lull

I
iiiit : 7:i2:52 am

iiep '", .~~3 Jor ~o ',' Hix NO i 'w

ib- 5hHVEL

i 6! 0 2<~(, i .5;ji v.5v; .. 0(1;

u.uu Truck

i

I

I,
[I

11

;: _.. ..... '.

:1

I

-.'"It.

• ;);.i: '-'. V';,',' ; n,l ~

I

;;..i. ,. r. ~ : '"f - vv Fe.:

\1I
fl

1



Ti(iii

TrUCK i05 rian;v.VilULyii

..,,,.., ..~.~; -~ .

i3iiii~i { v.vili v.vvi
2ailiu-j

1.ilil yesnix iio. 2lii

iiHIEii'
nHi wHIEii'

,vi 5.n.il. nil i2
JOD no.

IV IV Cni iilr.E
/:~,:23 u

iliib lilliE
Wit

/.~

~~~~)~~~:P.:-:~;;~ .;
':;' ~"' -. ....

-
i2jiil \ i.5i1i iI.5i1)

5.ii.il.iil 2/;;20
a.aili
v.i+ili

5viil c. iili v. ivi iiicrOHir
322-ii

wilitt; i~1ijj5a { iI.vlii v.vili INin -i.ilil

ilbb iilr,E
7ii'iE : /:3/:si a;

2 FiantTrUCKi; t ;J0

'7, ij;: I '-=

c.

iiix ric.

j,'.'

I: ti t:



5iliiii 524v v.iui V.liJ}

iruci: iv riant
iiCi\tl v4i5vv

iKiii -i.vli

, ..

I
I
I

ij(ji'i -5.vv

iiaravair iii
ro i yill!eri 15

Trucx ov riantv.vi;lli.vu

v. Vt:; V.vii}5,,; ,,5i1
i5iii021i

5.iIiI ycis5ii

wilitR
nitA iifiTtti

nix fto.

t.iiili
Lviii

eiiT l?lRt

i.5vi iI.5vI

,;".,;.:.
:,"i

t
joil NO. - v

~vvli rs: itt

bl;iI
1061i

Htb liiiiE
lint:

5iliiiJ
i oi ii

~i!ravair

roiyheea

TrucK 56 riant'i .U:,' yo;

-
~ .... '.' f

I
.1

I

"~
I

" ..
w'.'':'

J
-... "j·.·'i uaravair

J
.

-------........-~~---------1



n Ci::Ei 0it7505

iit
iei

-l.v0

-Lvv

ThIn

iiaravair

iii::rOHir
3"-ii

iianvair
roiyileeli

iRjii

Iruck

irUCK 23 rian;

iruci 5i riantv.vv

0.v0~i.vii

ULvii

v.i0; (I. ivi

iii biti \ O.00; v.00>

5.00 yes

i.vv ycis

2b00

SKiii:ui'i.it ~uu \ u.iliiv.7ui
-. .,.,.:.~:)..-.'

.itiEK iiii i25 \ u.vu; u.vui
nHl .ititR 2aai0-i

20

.nil iio. 5v~

b.bV;
, 0.ituj

'·;,2)/

... :: .• ;: :.,,- Olio.;

nix NO. 20i
20i 5.ri.H. riii i2

Job No.
S iil6 lit iiR

~:ii:5it it

- . _.~: - .
,. .. ...:- :'::"!-~;, ..

. '~i,m,· {L-5Ur~.5U} i 1l.IlUI'

i~~~ciJ"';; ~~. ~,':~'<;:.t::.:':'rf"l.wl
..'...~.. -.. ":-.~

iiii£ :~':.

~. • ·~•. T •

....... ,:,"~.



..~' ~- .
. ,~~< '~., :'

iiep i, in;;' Hit iio.~lii ~.W yos UlVU Truer ~i

iiCktl iJ4i5ii

5ilN~

i e,1 b it54i1
i.iv;
i. il0i

0. liJi 0./u)

1:11 -ell Cni iiiKE
;:ui::iJi: it

WATER 50; 4i, \ v.vvi v.iJili
"Hi iiHiE~ i2u;iJiu

TICf.:EI 0475i2
joe rio.
~,5 ~H5 Ht iit;

nix "~. 653 i.ilil yos v.vil TrucK iuS rlant

i./V!
v.4v;

5RDCurLA 4250 < v.ivi v./V) ilaravair
roiyheec ,i4

THRE 2(:

~:.
1\ ..... , :'.i.,,: 't"::.s

... "",... , .... '-'v/

Ii
I'
II
II

I
.~

I

~

-
"'-'-- ~,- ... !'.'

~.: , .. ~.: / ~,,; '..' ..



.',~ ,:
;f·.~ ".':
."~'--:l'

,WHltK
iiHA MHTtii

i;alii5v \ v.vlii v.vli)
niiv-i

,r.oiyileea

-i.vli

!

i4
iCt

-i.vvIKrri

iiaravair
roi yileee

irUCK 05 rianiv.uilULvii

iii; ~e5 <v.vvi v.vli)
eooiv-i

~.vu yes

WHltK
iiHA wHltK

nil fto. 5v~

a.aui
Lvu;

Joe fto. Ii
5 Iilb Ht iiK .~

ieavli \ i.5ui v.5&;
e~'iuv ~:,,

Hbb IHKt eli ~v enl TliKt
Tint: a:ei:~i a.

Siti'iD
i 01 ii

, '

:~.,

r
Hbb iHht ev ~v Cr.i iHKt

Ii1"::: t: 3i :52 all

5ep ii, 6~3 ,icc "io. v nix NC. b:;l ~ .0v yas DLvD iI.v0 TrUCK o~ iiani
5H5 HE

Daravair

Thin - i .v0

C','

-, .... - .

t.

... :: .... :

"; •.
i~'" • ;"::... '';l.'

;;: :

CV

--------~



'iHiE
~'.

1: i:;:5ci ai,

242DiI \ i.5i1i u.5uil Lisili
~.
~~ ... iD/ii

Joa no.
iD/ bKHVU.

iiix iio. us ~.ilu yas iI.vv
HeKET ilit75i5

TIHE: ~:25:16 il

NHTEK VI v \ is.vil; v.isili
iiAl MAiEK vvv;-2y

TRiM -i.uis

1~·? c !"'W (I r. :
~ NO ; 5•.ne:.. -, .~ . .

Hi I or\HVt.~

i t t C't·.jC;. i ",;Vi v oJ'..I,· . i}i) i

B.vv yas 0.v0 Truck iill riant
nCi::ET vil/5ib

•• v ...'



~HTtK vi v v.vvi V,VV}
nitA .Hjt~ vvvi-~y

JOD ftO.
iil; jjiiitvu.

y:25:ic at

- -:~'., .
.;:~~:~.~~.:~ :

nix iio. ~.vv yos

./

iiLvii v.vv

iiliii

HCKEI vit75i5

Se~ ~ ~ l"''t~ J~O Nt' (I ~i~ hO l lJ

hi b~,H;iti..

, 6, b C"tJc i..' i .5;ji v, ~U.·' : ,vi:'i.

B.u0 yd; uLvD v.uv TrucK iv; riint
TiCKET liit75i6

TRIH



iiliii-
-

.-'
Sep ~, iYY~ job iio. V iiix iio. oui

0 iKO iii ·f·:

.... ~-'

i.vil yos v.illi irue&: 05

-;;.00

jjCKtLisitiilio

- Sil~iI

i oi b
i~j~v ~ i.5ui v.SUi i a.ilii
c~i51i i I.lilii

SKUCurLH 5liili {v. lui Ii.ilii

- iiilltii
nili iiilitil

14oiii:io
~~5ili~"

iI.vlii Ii.vlii -:1. iii'

Hbii Tliilt
Tint :

lU 2i1 Cn; TAfft
~:2~:5i pi

TiCKET il4ibii
~ep '?, i ';13 Job ~c. r V ni.}: rio. 5,jj i,51i yos ili.v~ iI.vl' Truck 2 flant

5 i;;:j H:

~li~;;

• c; ;
2t){li.~

..tit:;
c./vi 700 \ v.ivi v.tv> Darav.ir

-). yy

HO~ T~;:\t r:; J. '... CX~ ~ nr.::.
;i~:: 3:5~:5~ p~

CJ

Truer ~i hart

varavair

---------_....



I

I

-li.uil

iRiii

iiaravair j5
foiyiJeeli ,;h

iruti iliU flant

!iUci, ,3 flant

Iruck iuS fiant~,viJ

v.ilil

iiLvii

iiLvu

iii.vll

jjiiii4i \ u.vui v.vili
i:ii6iva,

i

Y.U\; vas

;.w yasbill

wilTEiI
Hill witiEii

SRUCurLM 5ii5i1 \ u.iui v.ivl·

riix NO. 56~i

tiii liD.

iI.Jui
i.vvi

.lOU NO.
S,:,G(, r:J~ H\i:

job NLI,

IV ,u CHi iilnE
4:iy:j5 pi

,joil No.
it iitii itt

i3i0

ic~iv \ i.5vi v.Sui
i:6i:yv

i1iiii i~~E

"iiiiE :

HG5 THFit
Ti !-~t :

~o1tilJ i(·6'0 1.50i (j L 5(i> i., fiJi ~Kui:.iiFi.iI '~'5(1 U.l\:': 0, IV}
I' 61 t 2i3~~ i .Iiil i iit:ii eEM 5~~v

Siliiu
i 0; ii



WHTEK iii i~2 v.vui V.VV)
"iiA wiliEii vcoiui~

Tiiin

iJar ivair
;:'oi~i1eeli

Tiiin

v.vvs.uv y~s

loSv \ v.lui v.iv}
42~iJ

5iiGCiirLii
iiEii Ctn

iiilTErt i~i o5iJ v.vvi V.VV}
nHI iiilitK ioiiv2~

nix rio. iv33

o.iui
i .lilii

jo~ ftu. V
5vw rSi M\E

iii ev CHT TilKE
5:2,:50 pt

5i~u \ i.5ui V.5U)
i5iiu

i1bb TiliiE
Hiit:

Hbb iHKt iii 2v ~"j iMKt (0 ev
TinE: 5Iii:~~ pt

~iiii

i ili b

" r". :
,.

·,',.···.i .

.·::~:.~%:t~~_

-- ---------~--~_.~~-- --- ---_.._------ _.'- ._-_.,.---------
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1

Transcribed Batching Report Log
Seotember 10.1993

Inlet Outlet Estimated Yards of Course Portland
Sample Sample Ticket Truck Capture Concrete Sand Moisture Aggregate Moisture Cement NEWCEM Addmixes Water

No. No. Time No. Efficiencv Made fibs) f%) fibs) (%) nbs) nbs) nbs) nbs)
4[ 06:14AM 87 9 12,350 6.7 29,090 1 5,050 0 1,541
4[ 06:19AM 65 9 12,270 6.7 28,830 1 4,250 22 1,299
4[ 06:32AM 105 9 12,530 6.7 28,210 1 5,060 31 1,366
4[ 06:38AM 107 9 11330 6.7 28,180 1 5,490 317 1,225
4[ 06:56AM 91 9 11370 6.7 28,150 1 5,470 31S 1,225
4( 07:10AM 23 9 11,430 6.7 ?8,350 . .L.S,~7~ .'. ...... ..........................}!?. 1,225

15[ 4[ 07:15 AM 89 75 9 12,400 6.7 •••••. 28,110>1/......$,OSq.<?1.·. ..1,366
lS[ 4[ 07:20AM III 67 9 12,290 6.7 ··28,420 ..........1... ..... 5.01() :.......:.::..::....:: :.:.: 31 .. .1.366
15[ 4[ 07:27 AM 59 55 55 6,860 :... 6.1 11.190.1> •••.••... ·2,320> ·jaooUi9. . 866
IS( 4[ 07:32AM 65 15 9 ·13.270 6.1> . ... 27,1iO ods ··S,6s0<····· ······...14>···· 1,533

4[ 07:38AM 66 9 13,460 6.7 27.720 0.75 5,050 14 1.533
4[ 07:44AM 80 9 12.490 6.7 29.650 1 4.680 0 1,533
4[ 07:49AM 92 6 8.240 6.7 19,520 1 3.400 0 1.075
4[ 07:53AM 96 9 12.400 6.7 28.170 1 5,070 31 1.374
4[ 07:57 AM 55 9 12.400 6.7 28,290 1 5.050 31 1,366
4( 08:01 AM 69 9 12,560 6.7 29.280 1 4.240 141 1,175
4[ 08:06AM 60 9 12.720 6.7 29,370 1 4,220 143 1,175
4[ 08:11AM 56 9 10,930 .. 6.7 ........... 27.750 .... 1.......... 5.480 ..................... 39 1.441

IS[ 4[ 08:17 AM 70 75 9

i.Hi~;~i;!jir ~i!;:.;;~ ill;;:!:!~m!!;(l;r ii:;~itlillllii!ll!iil~IS[ 4( 08:21AM 57 S5 9
15[ 4[ 08:28AM 81 40 9

4( 08:33AM 49 8 10,450 6.7 25.220 1 4,120 18 1,291
4( 08:38AM 107 9 11.440 6.7 28.250 1.3 5,470 316 1,225
4( 08:44AM 50 9 11.690 6.7 28.470 1 4,630 21 1,449
4( 08:49AM 91 9 11,500 6.7 28.170 1.3 5.4~0 316 1,225

16( 4( 08:54AM 61 65 5.15 1,820 6.1 18.030/1 :l,nO ·:.......:.:·20·· 875
16[ 4( 08:59AM 2 60 9 . 13,000 .... 6.7 29,100 ·····1 4.65(J .. ·········/6 1,533
16[ 4( 09:05AM 107 70 1 1,170 6.7 3.270 ..... 1.3 620 ... ·>36 58
16[ 4( 09:07 AM 51 62 9 12.190:··. 6.7 28,790 1 ··4~740·· ·"·174 1,183
16( 4[ 09:12AM 23 55 3 3.970 6.7 9,560 1 1,600 59 200
16J 4J 09:25AM 87 50 9 12,720 6.7 29,410 1 4,490 136 1,391



Transcribed Batching Report Log
Sentember 10. 1993

Inlet Outlet Estimated Yards of Course Portland
Sample Sample Ticket Truck Capture Concrete Sand Moisture Aggregate Moisture Cement NEWCEM Addmixes Water

No. No. Time No. Efficiencv Made nbs) (%) .ribs) (%) (Ibs) nbs) (lbs) (Ibs)

16[ 4[ 09:30AM 105 55 4.75 6,640.···. 6.7 >14,8,1,0·/ .. '" ""lJ..:.... ... . ......
4[ 09:51AM 53 2.5 3,750 6.7 7,660 0.75 1,420 4 342
4[ 09:54AM 60 6.5 9,180 6.7 21,190 1 3,060 101 675
4[ 10:07 AM 57 9 13,290 6.7 28,640 0.75 5,480 209 1,216
4[ 10:23 AM 2 9 12,820 6.7 29,580 1 4,640 0 1,449
4[ 10:28 AM 59 9 12,730 6.7 29,700 1 4,490 135 1,308
4[ 10:34 AM 49 9 12,490 6.7 28,140 1 5,060 31 1,216
4[ 10:38 AM 107 6 8,600 6.7 19,750 1 3,090 0 866
4[ 10:42 AM 66 9 12,310 6.7 28,310 1 5,050 31 1,141
4[ 10:46 AM 89 9 11,050 6.7 27,760 1 5,500 39 1,216
4[ 10:50 AM 65 3 4,540 6.7 9,191 0.75 1,700 6 283
4[ !0:53AM 55 9 12,370 6.7 28,260 1 5,060 31 1,141
4[ 10:57 AM 80 9 13,080 6.7 29,880 1 4,210 0 1,341
4[ 11:03AM 50 9 12,770 6.7 29,650 1 4,470 134 1,233
4[ 11:07 AM 23 9 12,120 6.7 28,800 1 4,740 177 1,033
4[ 11:11 AM 92 6 8150 6.7 18,840 1 3,370 20 758
4[ 11:15 AM 2 9 12,950 6.7 29,590 1 4,630 0 1,308
4[ 11:20 AM 91 4 5,290 6.7 12,770 1 2,120 79 383
4[ 11:26 AM 87 9 12,380 6.7 28,210 1 5,060 31 1,141
4[ 11:32 AM 70 9 12,560 6.7 29,330 1 4,250 140 950
4[ 11:37 AM 105 9 11,650 6.7 28,880 1 4,630 21 1,299
4[ 11:46AM 60 3 4,050 6.7 9,630 1 1,700 0 308
4[ 11:55 AM 61 9 14,620 6.7 28,570 1 2,330 4,630 171 1,175
4[ 12:17 PM 51 9 14,670 6.7 28,580 1 2,380 4,640 173 1,175
4[ 12:23 PM 59 9 14,770 6.7 28,560 1 2,340 4,660 173 1,175
4[ 12:26 PM 55 5.5 7,510 6.7 1?,?89.............. 1 . 3,110 19 608

17[ 4[ 12:30 PM 66 99 est 9 12,470 . 6.7 28,180< 1 5.090 31 1,216
4[ 12:36 PM 80 9 13,200 6.7 28,550 0.75 5,480 209 1,141
4[ 12:42 PM 53 1 1,450 6.7 3,180 0.75 620 25 67
4( 12:43 PM 56 4 4,840 6.1 12,290 1 2,430 17 342

17[ 4[ 12:47 PM 57 99 est 9 14,760 6.7 28,670 1 2,340··· .4,6:l0 173 1,100



Transcribed Batching Report Log
September 10. 1993

Inlet Outlet Estimated Yards of
Sample Sample Ticket Truck Capture Concret Sand

No. No. Time No. Effiden Made Ibs
4( 01:01 PM 57 0.5 840 6.7

17[ 4( 01:16 PM 81 99 est 9 . 14~580 ..6.1
17[ 4( 01:20 PM 49 99 est 9. 12.440 .......·6.1>.·
17[ 4[ 01:23 PM 107 99 est 9·· 12.130>6·7
17[ 4( 01:30PM 65 99 est 9 11620 6..1
17[ 4[ 01:35PM 50 99 est 9 14,630 •• 6-7 •••·.·
17[ 4( 01:40 PM 23 99 est 9 11,620 . ·•• 6.7·····

4( 01:45 PM 92 9 14,580 6.7
4( 01:49 PM 91 9 11,680 6.7
4( 01:54 PM 601 9 12,370 6.7
4( 01:59 PM 2 1.7 2,490 6.7
4( 02:02 PM 2 9 13,090 6.7
4( 02:08 PM 69 9 12,050 6.7
4( 02:13 PM 55 9 13.170 6.7
4( 02:16 PM 59 4.5 5,550 6.7
4[ 02:19 PM 51 9 12,360 6.7
4( 02:22 PM 66 1.25 1,750 6.7
4( 02:25 PM 105 9 11,560 6.7
4( 02:31 PM 70 9 14,600 6.7
4( 02:42 PM 56 1 1.590 6.7
4( 02:45 PM 89 5 7,470 6.7
4( 02:58 PM 80 o 9 0 6.7
4( 03:10 PM 57 9 14,630 6.7
4( 03:16 PM 65 9 14,760 6.7
4( 03:27 PM 61 2 2,660 6.7
4( 03:33 PM 23 4 6,610 6.7
4( 03:36 PM 111 9 13,070 6.7
4( 03:39 PM 81 5 8,160 6.7
4( 03:43 PM 87 5 7,260 6.7
4( 03:46 PM 59 9 13,170 6.7
4( 03:48 PM 49 1.5 1,960 6.7

Course Portland
Aggregate Moisture Cement INEWCEM.. J.A.ddmixesIWater

(lbs) (%) nbs) nbsL _ nbs) (Ills)

1.050 2,060
3,170 4,210
1.300 2,590

3.170 4,220



Transcribed Batching Report Log
Seotember 10. 1993

Inlet Outlet Estimated Yards of Course Portland
Sample Sample Ticket Truck Capture Concrete Sand Moisture Aggregate Moisture Cement NEWCEM Addmixes Water

No. No. Time No. Efficiencv Made nbs) (%) nbs) (%) (lbs) (Ibs) fibs) nbs)
4[ 03:52 PM 2 o 9 0 6.7 0 1 0 0 0
4[ 03:54 PM 50 3 3,700 6.7 9,340 1 1,840 13 250
4[ 04:00 PM 17 3 4,300 6.7 9,920 1 1,490 45 258
4[ 04:03 PM 96 4 5,610 6.7 12,620 1 2,270 14 300
4( 04:06 PM 56 2 2,850 6.7 6,250 1 1,130 7 150
4( 04:09 PM 89 9 10,490 6.7 27,130 1 5,900 32 1,274
4( 04:33 PM 69 8 0 6.7 24,180 1 0 0 0
4[ 04:46 PM 107 2.25 3,080 6.7 7,060 1 1,260 8 167
4( 05:05 PM 70 3 4,450 6.7 10,100 1 1,060 1.410 0 292

18[ 4( 05:28 PM 65 65 5 7,260 6.716.5'10<1 . f.800 ....•. . <Z.3S0 .···0\ 491

Totals during inlet spl 15. (Iden tified byshaded areas.) 64 59.5 80240 6.7 187330 1.1 32650 3100 867 8756
Totals during inlet sp116. (Identified byshaded ares.) 58 41.5 57510 6.7 133660 1 22010 0 441 5798
Totals during inlet spIn. (Identified byshaded ares.) 99 72 104850 6.7 228760 1 30950 13900 757 9340
Totals during inlet spl 18. (lden tified byshaded ares.) 65 5 7,260 6.7 16,570 1.0 1,800 2,380 0 491
Totals durinr oudet sol 3. (Iden tified by bold print) 72 est 614. 854840 6.7 1955.991 1 312650 49.470 6.773 83981
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9/10/93
OUTLET EMISSION TESTING

Emission testing at the outlet of the fabric filter occurred
during the following approximate times.

6:00 AM to 6:12 PM

during this period the following activities occurred:

6:00 - 6:30

6:30 - 7:13

7:40 - 8:19

Silo #2 was filled with 50,460 lbs of ESSROC
portland cement using a pneumatic transfer
system.

Silo #2 was filled with 50,900 lbs of ESSROC
portland cement using a pneumatic transfer
system.

Silo #2 was filled with 50,560 lbs of Lehigh
portland cement using a pneumatic transfer
system.

-10:45 - 11:30 Silo #3 was filled with 51,300 lbs of Lehigh
portland cement using a pneumatic transfer
system.

11:15 - 11:37 Silo #2 was filled with 51,000 lbs of Lehigh
portland cement using a pneumatic transfer
system. A one liter sample of this cement
was obtained for moisture, sieve analysis and
metals content.

1:48 - 2:30 Silo #2 was filled with 50,800 lbs of Lehigh
portland cement using a pneumatic transfer
system.

2:35 - -3:10 Silo #2 was filled with 51,200 lbs of Lehigh
portland cement using a pneumatic transfer
system.

5:24 - 6:01 Silo #1 was filled with 51,900 lbs of NEWCEM
using a pneumatic transfer system. A one
liter sample of this cement was obtained for
moisture, sieve analysis and metals content.

Loading of concrete delivery trucks using the dry mix and central
mix sides of the facility was as follows:

,----------_._---_._--_._.._.....-
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At 6:14 AM, truck number 87 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 6:19 AM, truck number 65 was filled with 4,250 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 6:32 AM, truck number 105 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 6:38 AM, truck number 107 was filled with 5,490 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 6:56 AM, truck number 91 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:10 AM, truck number 23 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:15 AM, truck number 89 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:20 AM, truck number 111 was filled with 5,070 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:27 AM, truck number 59 was filled with 2,320 pounds of
portland cement and 3,100 pounds of NEWCEM to make 5.5 yards
of concrete.

At 7:32 AM, truck number 65 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:38 AM, truck number 66 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:44 AM, truck number 80 was filled with 4,680 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:49 AM, truck number 92 was filled with 3,400 pounds of
portland cement and 0 pounds of NEWCEM to make 6 yards of
concrete.
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At 7:53 AM, truck number 96 was filled with 5,070 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:57 AM, truck number 55 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:01 AM, truck number 69 was filled with 4,240 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:06 AM, truck number 60 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:11 AM, truck number 56 was filled with 5,480 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:17 AM, truck number 70 was filled with 4,210 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8 :21 AM, truck number 57 was filled with 5,480 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:28 AM, truck number 81 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:33 AM, truck number 49 was filled with 4,120 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 8:38 AM, truck number 107 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:44 AM, truck number 50 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:49 AM, truck number 91 was filled with 5,480 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:54 AM, truck number 61 was filled with 3,230 pounds of
portland cement and 0 pounds of NEWCEM to make 5.75 yards of
concrete.
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At 8:59 AM, truck number 2 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 9:05 AM, truck number 107 was filled with 620 pounds of
portland cement and 0 pounds of NEWCEM to make 1 yard of
concrete.

At 9:07 AM, truck number 51 was filled with 4,740 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 9:12 AM, truck number 23 was filled with 1,600 pounds of
portland cement and 0 pounds of NEWCEM to make 3 yards of
concrete.

At 9:25 AM, truck number 87 was filled with 4,490 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 9:30 AM, truck number 105 was filled with 2,680 pounds of
portland cement and 0 pounds of NEWCEM to make 4.75 yards of
concrete.

At 9:51 AM, truck number 53 was filled with 1,420 pounds of
portland cement and 0 pounds of NEWCEM to make 2.5 yards of
concrete.

At 9:54 AM, truck number 60 was filled with 3,060 pounds of
portland cement and 0 pounds of NEWCEM to make 6.5 yards of
concrete.

At 10:07 AM, truck number 57 was filled with 5,480 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:23 AM, truck number 2 was filled with 4,640 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:28 AM, truck number 59 was filled with 4,490 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:34 AM, truck number 49 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:38 AM, truck number 107 was filled with 3,090 pounds
of portland cement and 0 pounds of NEWCEM to make 6 yards of
concrete.
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At 10:42 AM, truck number 66 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:46 AM, truck number 89 was filled with 5,500 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:50 AM, truck number 65 was filled with 1,700 pounds of
portland cement and 0 pounds of NEWCEM to make 3 yards of
concrete.

At 10:53 AM, truck number 55 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:57 AM, truck number 80 was filled with 4,210 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 11:03 AM, truck number 50 was filled with 4,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 11:07 AM, truck number 23 was filled with 4,740 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 11:11 AM, truck number 92 was filled with 3,370 pounds of
portland cement and 0 pounds of NEWCEM to make 6 yards of
concrete.

At 11:15 AM, truck number 2 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 11:20 AM, truck number 91 was filled with 2,120 pounds of
portland cement and 0 pounds of NEWCEM to make 4 yards of
concrete.

At 11:26 AM, truck number 87 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 11:32 AM, truck number 70 was filled with 4,250 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 11:37 AM, truck number 105 was filled with 4,630 pounds
of portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.
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At 11:46 AM, truck number 60 was filled with 1,700 pounds of
portland cement and 0 pounds of NEWCEM to make 3 yards of
concrete.

At 11:55 AM, truck number 61 was filled with 2,330 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 12:17 PM, truck number 51 was filled with 2,380 pounds of
portland cement and 4,640 pounds of NEWCEM to make 9 yards
of concrete.

At 12:23 PM, truck number 59 was filled with 2,340 pounds of
portland cement and 4,660 pounds of NEWCEM to make 9 yards
of concrete.

At 12:26 PM, truck number 55 was filled with 3,110 pounds of
portland cement and 0 pounds of NEWCEM to make 5.5 yards of
concrete.

At 12:30 PM, truck number 66 was filled with 5,090 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 12:36 PM, truck number 80 was filled with 5,480 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 12:42 PM, truck number 53 was filled with 620 pounds of
portland cement and 0 pounds of NEWCEM to make 1 yard of
concrete.

At 12:43 PM, truck number 56 was filled with 2,430 pounds of
portland cement and 0 pounds of NEWCEM to make 4 yards of
concrete.

At 12:47 PM, truck number 57 was filled with 2,340 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 1:01 PM, truck number 57 was filled with 310 pounds of
portland cement and 0 pounds of NEWCEM to make 0.5 yards of
concrete.

At 1:16 PM, truck number 81 was filled with 2,350 pounds of
portland cement and 4,640 pounds of NEWCEM to make 9 yards
of concrete.

At 1:20 PM, truck number 49 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.
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At 1:23 PM, truck number 107 was filled with 4,500 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 1:30 PM, truck number 65 was filled with 4,640 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 1:35 PM, truck number 50 was filled with 2,340 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 1:40 PM, truck number 23 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 1:45 PM, truck number 92 was filled with 2,320 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 1:49 PM, truck number 91 was filled with 4,640 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 1:54 PM, truck number 601 was filled with 5,130 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 1:59 PM, truck number 2 was filled with 880 pounds of
portland cement and 0 pounds of NEWCEM to make 1.7 yards of
concrete.

At 2:02 PM, truck number 2 was filled with 3,180 pounds of
portland cement and 4,220 pounds of NEWCEM to make 9 yards
of concrete.

At 2:08 PM, truck number 69 was filled with 4,090 pounds of
portland cement and 5,470 pounds of NEWCEM to make 9 yards
of concrete.

At 2:13 PM, truck number 55 was filled with 3,170 pounds of
portland cement and 4,220 pounds of NEWCEM to make 9 yards
of concrete.

At 2:16 PM, truck number 59 was filled with 2,800 pounds of
portland cement and 0 pounds of NEWCEM to make 4.5 yards of
concrete.

At 2:19 PM, truck number 51 was filled with 5,100 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

,---_._----------'--_.__.,.
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At 2:22 PM, truck number 66 was filled with 600 pounds of
portland cement and 0 pounds of NEWCEM to make 1.25 yards of
concrete.

At 2:25 PM, truck number 105 was filled with 4,720 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 2:31 PM, truck number 70 was filled with 2,360 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 2:42 PM, truck number 56 was filled with 290 pounds of
portland cement and 510 pounds of NEWCEM to make 1 yard of
concrete.

At 2:45 PM, truck number 89 was filled with 1,190 pounds of
portland cement and 2,340 pounds of NEWCEM to make 5 yards
of concrete.

At 2:58 PM, truck number 80 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make nothing.

At 3:10 PM, truck number 57 was filled with 2,350 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 3:16 PM, truck number 65 was filled with 2,330 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 3:27 PM, truck number 61 was filled with 1,130 pounds of
portland cement and 0 pounds of NEWCEM to make 2 yards of
concrete.

At 3:33 PM, truck number 23 was filled with 1,050 pounds of
portland cement and 2,060 pounds of NEWCEM to make 4 yards
of concrete.

At 3:36 PM, truck number 111 was filled with 3,170 pounds of
portland cement and 4,210 pounds of NEWCEM to make 9 yards
of concrete.

At 3:39 PM, truck number 81 was filled with 1,300 pounds of
portland cement and 2,590 pounds of NEWCEM to make 5 yards
of concrete.

At 3:43 PM, truck number 87 was filled with 2,380 pounds of
portland cement and 0 pounds of NEWCEM to make 5 yards of
concrete.
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At 3:46 PM, truck number 59 was filled with 3,170 pounds of
portland cement and 4,220 pounds of NEWCEM to make 9 yards
of concrete.

At 3:48 PM, truck number 49 was filled with 880 pounds of
portland cement and 0 pounds of NEWCEM to make 1.5 yards of
concrete.

At 3:52 PM, truck number 2 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make nothing.

At 3:54 PM, truck number 50 was filled with 1,840 pounds of
portland cement and 0 pounds of NEWCEM to make 3 yards of
concrete.

At 4:00 PM, truck number 17 was filled with 1,490 pounds of
portland cement and 0 pounds of NEWCEM to make 3 yards of
concrete.

At 4:03 PM, truck number 96 was filled with 2,270 pounds of
portland cement and 0 pounds of NEWCEM to make 4 yards of
concrete.

At 4:06 PM, truck number 56 was filled with 1,130 pounds of
portland cement and 0 pounds of NEWCEM to make 2 yards of
concrete.

At 4:09 PM, truck number 89 was filled with 5,900 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 4:33 PM, truck number 69 was filled with 0 pounds of
portland cement and 0 pounds 'of NEWCEM to make 8 yards of
concrete.

At 4:46 PM, truck number 107 was filled with 1,260 pounds of
portland cement and 0 pounds of NEWCEM to make 2.25 yards of
concrete.

At 5:05 PM, truck number 70 was filled with 1,060 pounds of
portland cement and 1,410 pounds of NEWCEM to make 3 yards
of concrete.

At 5:28 PM, truck number 65 was filled with 1,800 pounds of
portland cement and 2,380 pounds of NEWCEM to make 5 yards
of concrete.

A total of 356,220 pounds of cement and 51,900 pounds of
NEWCEM were pneumatically transferred into silos and 312,650 lbs
of dry cement and 49,470 lbs of NEWCEM were transferred into
trucks or the central mixer during the outlet sampling times.
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INLET EMISSION TEST RUN 15

Emission testing Run number 15 at the inlet of the fabric filter
occurred during the following approximate time and duration.

TIMES
7:17 AM to 7:38 AM
8:19 AM to 8:28 AM

TOTAL

DURATION
21 min

9 min
30 min

During this emission testing, no cement was being
pneumatically conveyed into silos.

Dry batch loading of concrete delivery trucks was as follows:

At 7:15 AM, truck number 89 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 60 to 90% of the dust generated by
the batching operation was captured by the ventilation
system.

At 7:20 AM, truck number 111 was filled with 5,070 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 50 to 80% of the dust generated by

. the batching operation was captured by the ventilation
system.

At 7:27 AM, truck number 59 was filled with 2,320 pounds of
portland cement and 3,100 pounds of NEWCEM to make 5.5 yards
of concrete. Approximately 50 to 60% of the dust generated
by the batching operation was captured by the ventilation
system.

At 7:32 AM, truck number 65 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 8:17 AM, truck number 70 was filled with 4,210 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 8:21 AM, truck number 57 was filled with 5,480 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 50 to 60% of the dust generated by
the batching operation was captured by the ventilation
system.
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At 8:28 AM, truck number 81 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 30 to 50% of the dust generated by
the batching operation was captured by the ventilation
system.

The total quantity of cement and NEWCEM which were
transferred into concrete trucks was 32,650 pounds and 3,100
pounds to make 59.5 yards of concrete.

INLET EMISSION TEST RUN 16

Emission testing Run number 16 at the inlet of the fabric filter
occurred during the following approximate times and duration.

TIMES
8:55 AM to 9:17 AM
9:26 AM to 9:34 AM

TOTAL

DURATION
22 min

8 min
30 min

During this emission testing, no cement was being
pneumatically conveyed into silos.

Dry batch loading of concrete delivery trucks was as follows:

At 8:54 AM, truck number 61 was filled with 3,230 pounds of
portland cement and 0 pounds of NEWCEM to make 5.75 yards of
concrete. Approximately 60 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 8:59 AM, truck number 2 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 50 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 9:05 AM, truck number 107 was filled with 620 pounds of
portland cement and 0 pounds of NEWCEM to make 1 yard of
concrete. Approximately 60 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 9:07 AM, truck number 51 was filled with 4,740 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 50 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 9:12 AM, truck number 23 was filled with 1,600 pounds of
portland cement and 0 pounds of NEWCEM to make 3 yards of
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concrete. Approximately 50 to 60% of the dust generated by
the batching operation was captured by the ventilation
system.

At 9:25 AM, truck number 87 was filled with 4,490 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 50 to 60% of the dust generated by
the batching operation was captured by the ventilation
system.

At 9:30 AM, truck number 105 was filled with 2,680 pounds of
portland cement and 0 pounds of NEWCEM to make 4.75 yards of
concrete. Approximately 40 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

INLET EMISSION TEST RUN 17

Emission testing Run number 17 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TIMES
12:32 PM to 12:35 PM
12:48 PM to 12:55 PM

1:19 PM to 1:23 PM
1:29 PM to 1:31 PM
1:39 PM to 1:45 PM

TOTAL

DURATION
3 min
7 min
4 min
2 min
6 min

22 min

During this emission testing, no cement was being
pneumatically conveyed into silos.

Loading of concrete from the central mix drum into the delivery
trucks was as follows:

At 12:30 PM, truck number 66 was filled with 5,090 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. No visible emissions were observed from the
central mix drum during batching operations.

At 12:47 PM, truck number 57 was filled with 2,340 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete. No visible emissions were observed from the
central mix drum during batching operations.

At 1:16 PM, truck number 81 was filled with 2,350 pounds of
portland cement and 4,640 pounds of NEWCEM to make 9 yards
of concrete. No visible emissions were observed from the
central mix drum during batching operations.

At 1:20 PM, truck number 49 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
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concrete. No visible emissions were observed from the
central mix drum during batching operations.

At 1:23 PM, truck number 107 was filled with 4,500 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. No visible emissions were observed from the
central mix drum during batching operations.

At 1:30 PM, truck number 65 was filled with 4,640 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. No visible emissions were observed from the
central mix drum during batching operations.

At 1:35 PM, truck number 50 was filled with 2,340 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete. No visible emissions were observed from the
central mix drum during batching operations.

At 1:40 PM, truck number 23 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. No visible emissions were observed from the
central mix drum during batching operations.

The total quantity of cement and NEWCEM which were
transferred into the central mix drum was 30,950 pounds and
13,900 pounds respectively to make 45 yards of concrete.

INLET EMISSION TEST RUN 18

Emission testing Run number 18 at the inlet of the fabric filter
occurred during the following approximate time and durations.

TIME
5:22 AM to 5:54 AM

DURATION
32 min

During this emission testing, NEWCEM was being pneumatically
conveyed into silo number 1.

At 5:28 PM, truck number 65 was filled with 1,800 pounds of
portland cement and 2,380 pounds of NEWCEM to make 5 yards
of concrete. Approximately 60 to 70% of the dust generated
by the batching operation was captured by the ventilation
system.

The following pages include (1) a transcribed batching
report log with operations during outlet times in bold, and
operations during inlet testing shaded, (2) copies of the
batching report generated by the plant, (3) Handwritten notes
taken during observations of the operations and (4) copies of the
bills of lading for cement and NEWCEM delivered during testing
operations.

----,._----_._------_.
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CEMENT DELIVERY INVOICES
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· .,.
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this shipment conform toASTM specification C150, f>tJe",-"",,*C"',",-,,~+--+---------:;,,---
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specification C91. Per

Consignee (mdse. receiIIed iotOOd condition)
.~. I

.," ,

Permanent P.O. Address: ~ ".

:':SSROC Materials Inc.,Stilpper-..i.
-.....;. !. .

~r" til ~



~--"'--------------'---'-'---~------------------
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ESSRDC
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.' ... ; '_,-. -It!'~ •

~to
:i:'·· .,."'
:~.. ' ~
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. -, : ....

79020.00
Lbs.
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287%0.00
, Lbs.

. Tare

4S--:-
-"...... , .. -

......... >

"oi
UTHA

,..:' -.

:SSROC Materials Inc.• Sh4:lPer
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\. i..;,

" ....
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Aoent _

Per
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CIMlDm« 6enIce
(800) 322-9070 withinAt.
(800) 523-112280lA8lcIe At.
(215) 75&-«l62 FAX

Dellve

ora

t:~l·. ':-.'? :HANEY £N'fERPRISES

·~to· "
.~ ~.'. .

~... WALDORF. NO PLANT FOB FREDERICK.tlO

79000.00
Lbs.
Gross

28780.00
Lbs.

______c;20;)are
Lbso

------. Net

.....'.:~
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.:

..~ ,

-0 ~,

~--{

condition)

.'-

~.
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This will certify the Portland Cements contained in
this shipment conform to ASTM specification C150,

--md Masonry Cements conform to. ASTM
specification C91.

--"'- .

lfTTllIIl8f1l P.O.Address:

...-.ssAOC Materials Inc..~
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APPENDIX E.4
PROCESS DATA FROM 09/09/93



APPENDIX E.4.1
COMPILED PROCESS DATA



Transcribed Hatching Report Log
September 9.1993

Inlet
Sample

No.

Outlet
Sample

No.
Ticket
Time

Truck
No.

Estimated Yards of
Capture Concrete

Efficiencv Made
Sand
(lbs)

Course Portland
Moisture IAgg.regate Moisture Cement INEWCEM IAddmixes IWater

(%) .. (lbs) _ (%) (lbs) (lbs) (lbs) (lbs)

8[
8[
8[
9[
9[
9[
9[
9[
9[
9[
9[

10[
10[
10[
10[
10[

11[
11[
H[
H[
11[

3[
3[
3[
3[
3[
3(
3[
3[
3[
3[
3[
3[
3[
3(
3[
3(
3(
3(
3[
3[
3(
3[
3[
3[
3(
3[
3[
3[
3[
3[
3[

06:26AM
06:31AM
06:45AM
06:58AM
07:04AM
07:09AM
07:14AM
07:20AM
07:24AM
07:28AM
07:32AM
07:44AM
08:23AM
08:27 AM
08:32AM
08:38AM
08:43AM
08:49AM
08:52AM
08:56AM
09:00AM
09:08AM
09:13AM
09:20AM
09:30AM
09:35AM
09:39AM
09:44AM
09:50AM
10:01 AM
10:07 AM

91
64
51

105
89
65

107
HI
96
92
80
60
23
70
2

56
59
57
49
69
50
S5
61
91
51
66

2 (81)
65
89
60
60

65 9
85 9
65 9
75 8
85 9
85 9
65 9
85 8
90 9
75 9
64 8

9
5
9
9
8
9
5
2

99 9
99 9
99 9
99 9
55 9

6.5
99 8
99 9
99 9
97 9
97 6.85

1

12,490
11,710
11,830
10580
11700

12,880
12,350
17,130
11,580
11~710

16,980
12,500
7,090

12,230
12,300
16,980
14,560
6,670

.2,570
14,510
14,S10
14,510
12,920·••
11,680
9,660

10,900«
13,020
12,280
14,680
9,540
1,340

6 29,230 1 4,220 142 1,175
6 16,370 1 2,570 0 766
6 29,130 1 5,050 0 1,616
6 28,180 1 5,050 31 1,374
6 25,410 0.75 5,610 24 966
6 28,470 1 2,330 4,630 171 1,341
6 15,340 0.4 2,860 152 775
6 6,460 1 1,010 37 167

i:;i;I;;; 11!~;I;tl~l~ :l;~~l~[~li I~m
·.··6 2?,6fi() <1 .4.640.0/ 1.616

6 28,3-,0<1 4,650 21· 1,524
6 20,560 0.75 3,970 153 1,000
6 ·24,960 .....T4,49()·· ..••..•••.•• > 27 1,291
629,71(»F .•... 3 i 160 ",210/0 1.666
6 28,050· ... 1>5,05(f/31 1,449
628,510 . 1 2,330 4,660173 1,416
622,240 1 3,200 107 950
6 3,400 1 480 16 133



1 2.460 3.290

1 1.440 1.870

13.200 ..6.........28.490 i 0.75 ..•........... 5.•490 <>i •..... , 209. .......1.316
13.000 .......•.. 6< .29.630»1· ·3~180·<4~3(»Q•.. / .. 1,583
19.180 6 28.700 0.75 6.310 27 1.083
9.340 6 21.450 1 3.340 0 1.108
5.820 6 13.190
2.160 6 4.160 0.75 710 3 50

~~:~~g •••••••••..,.•.....•.•...•:..•••.•...............•••••••• ~:;~.~ ••••••••••••••••••••••••••••~ i:~;~ ••••••••••••••••••••••••••••j~~~~ ••ii•••••••••~.~............. ••.... ~.~~:
2 480 6 6 290 1 1 040 6 183

••• ·· •• ·11:780·············· 6ft.·.•· ·············>.·.27:'76()/ .>1~3ii<YYs :ijiO ••••·• ·«··.(28$••••······ .. ··1 ,549
10.220 6.7 23.140 1 2.460 3.270 0 1.158
11.600 6.7 28.430 1 4.630 21 1.374
2.990 6.7 6.970 1 1.260 8 167
4,000 6.7 9.480 1 1.560 7 250
5.620 6.7 12,610 1 2.260 14 300

10.160 6.7 23.260
1.850 6.7 4.740 1 770 4 125

12.350 6.7 28.210 1 5.060 31 1.141
12,310 6.7 28.150 1 5.070 31 1.141
4.970 6.7 12.550 1.3 2.440 140 242

11.920 6.7 23.260 0.75 3.270 0 1.091
5.930 6.7 13.870 1.3 2.540 145 583

14.740 6.7 28.660 1 2,320 4,640 173 1,175
11.830 6.7 25,500 0.75 4.860 187 1.158
14,580 ...6.7 28,560 1 .2.350 .4.630 .171 1.250
14,600 ····6.'7 ··)~8,550. ..··.1 .'·'2,349>4.630171 1,250
13,050 . 6.7·. . 25,409... ·1· ·2,060 ·..• ···4.140152· 1,108
14,350 6.7 ·28,870 1 4,470···27 1.041
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9
9

6.5
4
1
9
9
2
9
7
9

2.25
3
4
7

1.5
9
9
4
7
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9
8
9
9
8
9
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97

99

99
99

Estimated Yards of
Capture Concret

Effiden Made
99
99

23
111
49
92

107
59
70
69
57
80
50
81
51
66
89
61
55
65
56
91
70
2
2

105
49
49
59
69
57

Truck
No.

96
105

Ticket
Time

10:09 AM
10:20 AM
10:23 AM
10:32 AM
10:37 AM
10:43 AM
10:52 AM
10:55 AM
10:58 AM
11:01 AM
11:12 AM
11:18 AM
11:33 AM
12:42 PM
12:45 PM
12:14 PM
12:16 PM
12:23 PM
12:39 PM
12:43 PM
01:00 PM
01:05 PM
01:08 PM
01:11 PM
01:20 PM
01:42 PM
01:46 PM
01:50 PM
01:55 PM
01:59 PM
02:05 PM

3[
3[
3[
3[
3[
3[
3[
3[
3[
3[
3[
3[
3[
3[
3[
3(
3(
3(
3(
3[
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3(
3(
3(
3[
3[
3(
3(

Outlet
Sample

No.
3[
3[

12[
12[

12[

13[
13[
13[

12[

12[

Inlet
Sample

No.
11[
12[
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3,280

Inlet
Sample

No.
13[
13(

14[
14[
14(
14[
14[
14(

Outlet
Sample

No.
3[
3(
3[
3[
3[
3[
3[
3[
3[
3[
3(
3[
3[
3[
3[
3(
3[
3[

Ticket
Time

02:12 PM
02:17 PM
02:22 PM
02:28 PM
02:36 PM
02:40 PM
02:43 PM
02:46 PM
02:51 PM
03:11 PM
03:29 PM
03:54 PM
04:04 PM
04:14 PM
04:19 PM
04:51 PM
05:17 PM
05:22 PM

Truck
No.

23
107
80
61
66
51
56
89
55
55
65
5

57
66

700
105
23

107

Estimated Yards of
Capture Concrete

Efficiencv Made
9

99 9
9
9
9

2.5
7
7
9
8
9

1.5
50 9
65 7
40 9
65 9
65 2
60 5

Sand
(lbs)

10,320
14,430
13,110
13,110
12,400
3,930

10,120
8,490

12,420
o

12,320
2,000

12,430
9,530

12,470
10.620
3,310
5,760

Moisture
(%)

6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7

o
6.7
6.7
6.7
6.7
6.7
6.7
6:1
6.7

Course
AggregateIMoisture

(Ibs) (~)

··27.170>}?
28.840>· ·<1
29,710 1
29,780 1
28,390 1
8,620 1

23.130 1
21,600 1
28,160 1
24,260 1
28,150 1
4,8101.

28,190/ . r
22.00P <>1
28,2?flJ

\27,33() ..........•.•.. t
6,280 ······\1···

15.210·········· 1

Portland
Cement INEWCEM IAddmixes

(lbs) nbs) (lbs)

3,170 4,210 0
3,170 4,210 0
5,060 31
1,000 0
2,460
4,250 30
5,050 31

o 0
5,070 31

700 4
..... 5,060/./.</32.

~:~~~............ ..•••••••••••••••.••••••••••.•••••••••••• ••••••••••;1.·.•••••••·••·····
2 950> >5890332··········

.. .. ...•...
·····530······>.>1,Q4fl38
1,6S0<3,290 186·

Water
Obs)
1,499

··1,041
1.491
1,491
1,216

167
1,100
1,000
1,216
1,666
1,216

117
1.216

941
1.141
1.316

142
650

Totals durinB inlet spI8. (Identified byshaded areas.) 72 27 36,030 7.1 86,430 1 14,170 0 229
Totals durinB inlet spI9. (Identified byshaded ares.) 78 69 104,910 6 218,940 0.9 39,110 0 295
Totals durinB inlet spII0.(ldentified byshaded ares.) 90.2 45 68,130 6 143,470 1 16,280 13,900 537
Totals durinB inlet spl II. (Identified bysh.ded ares.] 84 49.8 70,770 6 158,600 6 22,340 8,870 356
Totals durinB inlet spl12. (Identified byshaded ares.) 99 45 59,080 6 141,640 6 22,130 9,300 122
Totals during inlet spI13. (Identified byshaded ares.] 99 est 44 66,750 6.7 138,830 1 19,240 8,770 409
Totals during inlet spI14.(ldentified byshaded ares.) 56 41 54,120 6.7 127,300 6.7 19,180 10,220 643
Totals during oudet spl3. (lden tilied by bdd IIrint.) 83 est 589. 842.620 6.3 1.871.800 1 282.180 85.090 4.909

3,973
10,170
7,388
8,130
7,271
5,939
5,406

86.072
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9/9/93
OUTLET EMISSION TESTING

Emission testing at the outlet of the fabric filter occurred
during the following approximate times.

5:58 AM to 5:58 PM

during this period the following activities occurred:

6:02 - 6:45 Silo #2 was filled with 50,520 lbs of ESSROC
portland cement using a pneumatic transfer
system.

7:45 - 8:25 Silo #2 was filled with 50,560 lbs of ESSROC
portland cement using a pneumatic transfer
system.

11:43 - 12:25 Silo #3 was filled with 50,400 lbs of Lehigh
portland cement using a pneumatic transfer
system.

2:25 - -3:10 Silo #3 was filled with 50,100 lbs of Lehigh
portland cement using a pneumatic transfer
system.

Loading of concrete delivery trucks using the dry mix and central
mix sides of the facility was as follows:

At 6:26 AM truck number 91 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 6:31 AM truck number 64 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 6:45 AM truck number 51 was filled with 4,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 6:58 AM truck number 105 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 7:04 AM truck number 89 was filled with 4,640 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.
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At 7:09 AM truck number 65 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:14 AM truck number 107 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:20 AM truck number 111 was filled with 5,610 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 7:24 AM truck number 96 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:28 AM truck number 92 was filled with 4,670 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 7:32 AM truck number 80 was filled with 5,610 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 7:44 AM truck number 60 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:23 AM truck number 23 was filled with 2,570 pounds of
portland cement and 0 pounds of NEWCEM to make 5 yards of
concrete.

At 8:27 AM truck number 70 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:32 AM truck number 2 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 8:38 AM truck number 56 was filled with 5,610 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 8:43 AM truck number 59 was filled with 2,330 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 8:49 AM truck number 57 was filled with 2,860 pounds of
portland cement and 0 pounds of NEWCEM to make 5 yards of
concrete.
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At 8:52 AM truck number 49 was filled with 1,010 pounds of
portland cement and 0 pounds of NEWCEM to make 2 yards of
concrete.

At 8:56 AM truck number 69 was filled with 2,320 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 9:00 AM truck number 50 was filled with 2,340 pounds of
portland cement and 4,640 pounds of NEWCEM to make 9 yards
of concrete.

At 9:08 AM truck number 55 was filled with 2,330 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 9:13 AM truck number 61 was filled with 4,640 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 9:20 AM truck number 91 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 9:30 AM truck number 51 was filled with 3,970 pounds of
portland cement and 0 pounds of NEWCEM to make 6.5 yards of
concrete.

At 9:35 AM truck number 66 was filled with 4,490 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 9:39 AM truck number 2 (81) was filled with 3,160 pounds
of portland cement and 4,210 pounds of NEWCEM to make 9
yards of concrete.

At 9:44 AM truck number 65 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 9:50 AM truck number 89 was filled with 2,330 pounds of
portland cement and 4,660 pounds of NEWCEM to make 9 yards
of concrete.

At 10:01 AM truck number 60 was filled with 3,200 pounds of
portland cement and 0 pounds of NEWCEM to make 6.85 yards of
concrete.

At 10:07 AM truck number 60 was filled with 480 pounds of
portland cement and 0 pounds of NEWCEM to make 1 yards of
concrete.
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At 10:09 AM truck number 96 was filled with 4,110 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 10:20 AM truck number 105 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:23 AM truck number 23 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:32 AM truck number 111 was filled with 5,490 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:37 AM truck number 49 was filled with 3,180 pounds of
portland cement and 4,230 pounds of NEWCEM to make 9 yards
of concrete.

At 10:43 AM truck number 92 was filled with 6,310 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 10:52 AM truck number 107 was filled with 3,340 pounds of
portland cement and 0 pounds of NEWCEM to make 6.5 yards of
concrete.

At 10:55 AM truck number 59 was filled with 1,440 pounds of
portland cement and 1,870 pounds of NEWCEM to make 4 yards
of concrete.

At 10:58 AM truck number 70 was filled with 710 pounds of
portland cement and 0 pounds of NEWCEM to make 1 yards of
concrete.

At 11:01 AM truck number 69 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 11:12 AM truck number 57 was filled with 3,790 pounds of
portland cement and 5,070 pounds of NEWCEM to make 9 yards
of concrete.

At 11:18 AM truck number 80 was filled with 1,040 pounds of
portland cement and 0 pounds of NEWCEM to make 2 yards of
concrete.

At 11:33 AM truck number 50 was filled with 5,010 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.
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At 12:42 PM truck number 81 was filled with 2,460 pounds of
portland cement and 3,270 pounds of NEWCEM to make 7 yards
of concrete.

At 12:45 PM truck number 51 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 12:14 PM truck number 66 was filled with 1,260 pounds of
portland cement and 0 pounds of NEWCEM to make 2.25 yards of
concrete.

At 12:16 PM truck number 89 was filled with 1,560 pounds of
portland cement and 0 pounds of NEWCEM to make 3 yards of
concrete.

At 12:23 PM truck number 61 was filled with 2,260 pounds of
portland cement and 0 pounds of NEWCEM to make 4 yards of
concrete.

At 12:39 PM truck number 55 was filled with 2,460 pounds of
portland cement and 3,290 pounds of NEWCEM to make 7 yards
of concrete.

At 12:43 PM truck number 65 was filled with 770 pounds of
portland cement and 0 pounds of NEWCEM to make 1.5 yards of
concrete.

At 1:00 PM truck number 56 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 1:05 PM truck number 91 was filled with 5,070 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 1:08 PM truck number 70 was filled with 2,440 pounds of
portland cement and 0 pounds of NEWCEM to make 4 yards of
concrete.

At 1:11 PM truck number 2 was filled with 3,270 pounds of
portland cement and 0 pounds of NEWCEM to make 7 yards of
concrete.

At 1:20 PM truck number 2 was filled with 2,540 pounds of
portland cement and 0 pounds of NEWCEM to make 4.5 yards of
concrete.

At 1:42 PM truck number 105 was filled with 2,320 pounds of
portland cement and 4,640 pounds of NEWCEM to make 9 yards
of concrete.
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At 1:46 PM truck number 49 was filled with 4,860 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 1:50 PM truck number 49 was filled with 2,350 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 1:55 PM truck number 59 was filled with 2,340 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 1:59 PM truck number 69 was filled with 2,060 pounds of
portland cement and 4,140 pounds of NEWCEM to make 8 yards
of concrete.

At 2:05 PM truck number 57 was filled with 4,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 2:12 PM truck number 23 was filled with 5,890 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 2:17 PM truck number 107 was filled with 4,480 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 2:22 PM truck number 80 was filled with 3,170 pounds of
portland cement and 4,210 pounds of NEWCEM to make 9 yards
of concrete.

At 2:28 PM truck number 61 was filled with 3,170 pounds of
portland cement and 4,210 pounds of NEWCEM to make 9 yards
of concrete.

At 2:36 PM truck number 66 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 2:40 PM truck number 51 was filled with 1,000 pounds of
portland cement and 0 pounds of NEWCEM to make 2.5 yards of
concrete.

At 2:43 PM truck number 56 was filled with 2,460 pounds of
portland cement and 3,280 pounds of NEWCEM to make 7 yards
of concrete.

At 2:46 PM truck number 89 was filled with 4,250 pounds of
portland cement and 0 pounds of NEWCEM to make 7 yards of
concrete.
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At 2:51 PM truck number 55 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 3:11 PM truck number 55 was filled with 0 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete.

At 3:29 PM truck number 65 was filled with 5,070 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 3:54 PM truck number 5 was filled with 700 pounds of
portland cement and 0 pounds of NEWCEM to make 1.5 yards of
concrete.

At 4:04 PM truck number 57 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 4:14 PM truck number 66 was filled with 3,940 pounds of
portland cement and 0 pounds of NEWCEM to make 7 yards of
concrete.

At 4:19 PM truck number 700 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 4:51 PM truck number 105 was filled with 2,950 pounds of
portland cement and 5,890 pounds of NEWCEM to make 9 yards
of concrete.

At 5:17 PM truck number 23 was filled with 530 pounds of
portland cement and 1,040 pounds of NEWCEM to make 2 yards
of concrete.

At 5:22 PM truck number 107 was filled with 1,650 pounds of
portland cement and 3,290 pounds of NEWCEM to make 5 yards
of concrete.

A total of 202,580 lbs of cement was pneumatically
transferred into silos and 282,180 lbs of dry cement and 85,090
lbs of NEWCEM were transferred into trucks or the central mixer
during the outlet sampling times.

INLET EMISSION TEST RUN 8

Emission testing Run number 8 at the inlet of the fabric filter
occurred during the following approximate time and duration.

TIMES
6:18 AM to 6:46 AM

DURATION
28 min
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During this emission test, cement was being pneumatically
conveyed into silos during the first documented delivery for 27
minutes. The amount of cement transferred during this period is
estimated at

(50,520 #/43 min) *27 min = 31,721 lbs.

Dry batch loading of concrete delivery trucks was as follows:

At 6:26 AM truck number 91 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 60 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 6:31 AM truck number 64 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 80 to 90% of the dust generated by
the batching operation was captured by the ventilation
system.

At 6:45 AM truck number 51 was filled with 4,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 60 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

The total quantity of cement which was transferred into
concrete trucks was 14,170 pounds to make 27 yards of concrete.

INLET EMISSION TEST RUN 9

Emission testing Run number 9 at the inlet of the fabric filter
occurred during the following approximate time and duration.

TIMES
7:01 AM to 7:31 AM

DURATION
30 min

During this emission testing, no cement was being
pneumatically conveyed into silos.

Dry batch loading of concrete delivery trucks was as follows:

At 6:58 AM truck number 105 was filled with 4,220 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 7:04 AM truck number 89 was filled with 4,640 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 80 to 90% of the dust generated by
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the batching operation was captured by the ventilation
system.

At 7:09 AM truck number 65 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 80 to 90% of the dust generated by
the batching operation was captured by the ventilation
system.

At 7:14 AM truck number 107 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 60 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 7:20 AM truck number 111 was filled with 5,610 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete. Approximately 80 to 90% of the dust generated by
the batching operation was captured by the ventilation
system.

At 7:24 AM truck number 96 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 90% of the dust generated by the
batching operation was captured by the ventilation system.

At 7:28 AM truck number 92 was filled with 4,670 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 70 to 80% of the dust generated by
the batching operation was captured by the ventilation
system.

At 7:32 AM truck number 80 was filled with 5,610 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete. Approximately 55 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

The total quantity of cement which was transferred into
concrete trucks was 39,110 pounds to make 69 yards of concrete.

INLET EMISSION TEST RON 10

Emission testing Run number 10 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TIMES
8:57 AM to 9:27 AM

DURATION
30 min

During this emission testing, no cement was being
pneumatically conveyed into silos.
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Loading of concrete from the central mix drum into the delivery
trucks was as follows:

At 8:56 AM truck number 69 was filled with 2,320 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

At 9:00 AM truck number 50 was filled with 2,340 pounds of
portland cement and 4,640 pounds of NEWCEM to make 9 yards
of concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

At 9:08 AM truck number 55 was filled with 2,330 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

At 9:13 AM truck number 61 was filled with 4,640 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

At 9:20 AM truck number 91 was filled with 4,650 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 50 to 60% of the dust generated by
the batching operation was captured by the ventilation
system because it was not in place for the entire batching
operation.

The total quantity of cement and NEWCEM which were
transferred into the central mix drum was 16,280 pounds and
13,900 pounds respectively to make 45 yards of concrete.

INLET EMISSION TEST RUN 11

Emission testing Run number 11 at the inlet of-the fabric filter
occurred during the following approximate times and durations.

TIMES DURATION
9:28 AM to 9:30 AM 2 min
9:36 AM to 9:52 AM 16 min
9:59 AM to 10:08 AM 9 min

10:11 AM to 10:13 AM 2 min
TOTAL 29 min

During this emission testing, no cement was being
pneumatically conveyed into silos.

Central mix loading of concrete delivery trucks was as follows:
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At 9:35 AM truck number 66 was filled with 4,490 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete. Greater than 99\ of the dust generated by the
batching operation was captured by the ventilation system.

At 9:39 AM truck number 2 (observed number 81) was filled
with 3,160 pounds of portland cement and 4,210 pounds of
NEWCEM to make 9 yards of concrete. Greater than 99\ of the
dust generated by the batching operation was captured by the
ventilation system.

At 9:44 AM truck number 65 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Greater than 99\ of the dust generated by the
batching operation was captured by the ventilation system.

At 9:50 AM truck number 89 was filled with 2,330 pounds of
portland cement and 4,660 pounds of NEWCEM to make 9 yards
of concrete. Approximately 95 to 99\ of the dust generated
by the batching operation was captured by the ventilation
system.

At 10:01 AM truck number 60 was filled with 3,200 pounds of
portland cement and 0 pounds of NEWCEM to make 6.85 yards of
concrete. Greater than 99\ of the dust generated by the
batching operation was captured by the ventilation system.

At 10:09 AM truck number 96 was filled with 4,110 pounds of
portland cement and 0 pounds of NEWCEM to make 8 yards of
concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

The total quantity of cement and NEWCEM which were
transferred into the central mix drum was 22,340 pounds and 8,870
pounds respectively to make 49.8 yards of concrete.

INLET EMISSION TEST RUN 12

Emission testing Run number 12 at the inlet of the fabric filter
occurred during the following approximate times and durations.

TIMES DURATION
10:20 AM to 10:32 AM 12 min
10:39 AM to 10:44 AM 5 min
11:01 AM to 11:10 AM 9 min
11:14 AM to 10:19 AM 5 min
11:37 AM to 10:38 AM 1 min

TOTAL 32 min
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During this emission testing, no cement was being
pneumatically conveyed into silos.

Central mix loading of concrete delivery trucks was as follows:

At 10:20 AM truck number 105 was filled with 4,630 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

At 10:23 AM truck number 23 was filled with 5,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Greater than 95 to 99% of the dust generated by
the batching operation was captured by the ventilation
system.

At 10:37 AM truck number 49 was filled with 3,180 pounds of
portland cement and 4,230 pounds of NEWCEM to make 9 yards
of concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

At 11:01 AM truck number 69 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

At 11:12 AM truck number 57 was filled with 3,790 pounds of
portland cement and 5,070 pounds of NEWCEM to make 9 yards
of concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

At 11:33 AM truck number 50 was filled with 5,010 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Greater than 99% of the dust generated by the
batching operation was captured by the ventilation system.

INLET EMISSION TEST RUN 13

Emission testing Run number 13 at the inlet of the fabric filter
occurred during the following approximate time and duration.

TDmS DmaTION
2:11 PM to 2:41 PM 30 min

These times appear in error since the observed trucks loaded
were ticketed for an earlier time and that a tanker was
delivering concrete from 2:25 and 3:10.

During this emission testing, no cement was being
pneumatically conveyed into silos.

Central mix loading of concrete delivery trucks was as follows:
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At 1:55 PM truck number 59 was filled with 2,340 pounds of
portland cement and 4,630 pounds of NEWCEM to make 9 yards
of concrete.

At 1:59 PM truck number 69 was filled with 2,060 pounds of
portland cement and 4,140 pounds of NEWCEM to make 8 yards
of concrete.

At 2:05 PM truck number 57 was filled with 4,470 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 2:12 PM truck number 23 was filled with 5,890 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

At 2:17 PM truck number 107 was filled with 4,480 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete.

INLET EMISSION TEST RUN 14

Emission testing Run number 14 at the inlet of the fabric filter
occurred during the following approximate time and duration.

TIMES
3:40 PM to 3:41 PM
4:10 PM to 4:23 PM
4:53 PM to 4:58 PM
5:19 PM to 5:21 PM
5:24 PM to 5:27 PM

TOTAL

DURATION
1 min

13 min
5 min
2 min
3 min

24 min

Dry batch loading of concrete delivery trucks was as follows:

At 4:04 PM truck number 57 was filled with 5,060 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 50% of the dust generated by the
batching operation was captured by the ventilation system.

At 4:14 PM truck number 66 was filled with 3,940 pounds of
portland cement and 0 pounds of NEWCEM to make 7 yards of
concrete. Approximately 60 to 70% of the dust generated by
the batching operation was captured by the ventilation
system.

At 4:~9 PM truck number 700 was filled with 5,050 pounds of
portland cement and 0 pounds of NEWCEM to make 9 yards of
concrete. Approximately 30 to 50% of the dust generated by
the batching operation was captured by the ventilation
system.
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At 4:51 PM truck number 105 was filled with 2,950 pounds of
portland cement and 5,890 pounds of NEWCEM to make 9 yards
of concrete. Approximately 60 to 70% of the dust generated
by the batching operation was captured by the ventilation
system.

At 5:17 PM truck number 23 was filled with 530 pounds of
portland cement and 1,040 pounds of NEWCEM to make 2 yards
of concrete. Approximately 60 to 70% of the dust generated
by the batching operation was captured by the ventilation
system.

At 5:22 PM truck number 107 was filled with 1,650 pounds of
portland cement and 3,290 pounds of NEWCEM to make 5 yards
of concrete. Approximately 50 to 70% of the dust generated
by the batching operation was captured by the ventilation
system.

The following pages include (1) a transcribed batching
report log with operations during outlet times in bold, and
operations during inlet testing shaded, (2) copies of the
batching report generated by the plant, (3) Handwritten notes
taken during observations of the operations, (4) copies of the
bills of lading for cement delivered during testing operations
and the PCC PLANT GRADATION WORKSHEET reporting moisture and
sieve analysis results conducted by the plant on 9/9/93.
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APPENDIX E.4.2
BATCH LOADING COMPUTER LOG
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APPENDIX F.O
EQUATIONS AND CALCULATIONS



APPENDIX F.l
EPA METHOD 201A CALCULATIONS



CALCULATIONS FOR EPA METHOD 201A

Determination of cyclone flow rate and orifice pressure head:

Molecular weight of stack gas, dry basis, Md :

Md - 0.44 (%C02) + 0.32 (%02) + 0.28 (%N2+%CO)

where Md = lbjlbmol.

Molecular weight of stack gas, wet basis, Mw:

Mw-Md(l-Bws ) +18 (Bws )

where Bws = moisture fraction of the stack gas;
Mw = lbj lbmol.

Absolute stack pressure, Ps :

where Pbar
Pg
Ps

= barometric pressure ("Hg);
= stack static pressure ("H20 ) ;
= "Hg.

Viscosity of stack gas, Ms :

IJ. s - 152 . 4 18 + 0 . 2 552 t s + 3 . 23 5 5xl 0 - 5 t; + 0 . 53147 (%°2 ) - 7 4 . 143Bws

where t s = average stack temperature (OF);
Ms = micropoise.

Cyclone flow rate, Qs :

1(t s + 4 6 0 ) ]0,2949
Qs- 0.002837 IJ.

MwPs

where Qs = ft3jmin.



CALCULATIONS FOR EPA METHOD 20IA (continued)

orifice pressure head, ~H, needed for cyclone flow rate:

!1H-[ OS (I-Eli's) Ps ]2 (tm+ 46 0) Mdl. 083 !1H.
t s + 460 Pb az

where t m = meter temperature (OF);
~H = "H20.

Equations for Nozzle Selection:

Nozzle velocity, v n :

v n

where Dn = nozzle diameter (in.);
vn = ft/sec.

Minimum and maximum velocities, v mi n and v max ' in ft/sec:

Calculate Rmi n :

~in - 0.2457 + 0.3072- 0.2603g~s
v1. 5

n

If Rmi n is less than 0.5 or imaginary then:

vmi n-0.5vn

Otherwise use:



CALCULATIONS FOR EPA METHOD 201A (continued)

Calculate l\nax:

~x-O.4457+

et-
1 N

If l\nax is greater than 1.5 then:

vmax·1.5vn

otherwise use:

Minimum and maximum velocity head values, APmin and APmax:
2

4 PsM""Vmin
APmin -1.36 86xl 0-

(t s + 460) C~

where Cp = pitot coefficient
APmin and APmax = "H20 .

Dwell time:

Dwell time at first traverse point, t,:

Api

Ap~vg

where e = total run time (min);
N = total number of traverse points;
Ap', = velocity head at the first traverse point

(from a previous traverse) ("H 20 ) ;
Ap' avg = the square of the average square root of the

. Ap' s (from a previous traverse) (IIH20 ) ;
t, = nun ,



'"

CALCULATIONS FOR EPA METHOD 201A (continued)

Dwell time at sUbsequent traverse points, t n:

,n-2,3, .. . N

APn = measured velocity head at point n ("H20 ) ;
Ap, = measured velocity heat at point 1 ("H20 ) ;
t n = min.

Determination of Dso:

Stack gas viscosity, ~~c:

I-L CY C - Ci + C2Ts + C3T; + C4 f o2 - CsBws

where C, = 51.05 micropoise;
C2 = 0.207 micropoisejR;
C3 = 3. 24x10-s micropoisejR2 ;

C4 = 53.147 micropoisejfraction 02;
Cs = 74.143 micropoisejfraction H20 ;
Ts = average absolute stack gas temperature (R);
f 02 = stack gas 02 volume fraction, dry bas is;
B = stack gas moisture volume fraction;

ws • •
~CYC = nu.cropo i se .

Total cyclone flow rate at standard conditions, QsCstd):

Q Vm(std)
s(std) - e

where VmCstd) = volume of gas ~ea.sured by DGM corrected to
standard condltlons (dscf);

e = total sampling time (min);
QSCstd) = dscf jmin.

PM10 flow rate, at actual cyclone conditions, Qs :

r; [ VW(stdl]
Qs- KiPS Qs(stdl + e



CALCULATIONS FOR EPA METHOD 201A (continued)

where K, = 17.64 R/ "Hg;
Vw(std) = volume of water vapor in gas sample at

standard conditions (scf);
Qs = ft3/min.

Diameter of particles having a 50% probability of
penetration, D50 :

[

T jO.2091[ Il JO.7091D _R __5_ ~

50 1-'1 M P Q
III 5 5

where P, = 0.15625
D50 = J,Lm.



APPENDIX F.2
EPA MULTI-METALS CALCULATIONS



METALS CALCULATIONS

1. Total sample weight - Wi (micrograms)

where mfi Iter

mbf i Lter

= total sample weight collected in the filters
(micrograms)

= filter blank correction (micrograms)

2. Gas Concentration - cm i (mg/dscm)

where Wi
Vm(std)

35.3145
1000

= total sample weight of (i) (micrograms)
= the volume of gas sampled at STP (dscf)
= cubic feet per cubic meter
= micrograms per mg

3. The mass flow rate of substance (i), Gi (lb/hr), is:

where Wi = total sample weight of (i) (micrograms)
Vm(std) = the volume of gas sampled at STP (dscf)
Qsd = stack gas flow rate (dscfm)
60 = min/hr
106 = micrograms per gram
453.593 = grams/lb



APPENDIX G
METERBOX CALIBRATION SHEETS



.-:c .

TtiER:·ICCCt.:PLE C,\I,.lBRAiIOIl OAiA SHES:

Jate: 22 Od-obee 1992
'!~bient Temperat:.;re: 7'-
Calibrator: D, l!QI'O~

Thenr.cccup1e No.: Ext, - -#.,.t
OF BarClr.etric p!"essure: gr1:, 70 MHq

Reference: MerC~rY-in-glass:Alf!~/-t~-A:

Other: _

Reference
point
No. a

Sou!"ce
(specify)

Reference
trIenroCleter
te::':?erat:Jre.

OF

Thenr.occupl e
potentiometer
tempera ture ,

OF
Difference,tl

S

o

I·

-I:- ...... ~I__--~....4.0'----t_---'-"..6.0"-L..--_4_---.w..!-"'=='--~

!
G~'"

Average
~ difference

a Every lC~oF for'each reference point when using furnace up to SOO°F.

• Source: 1) Ice bath
Z) furnace

JOf

b Percent difference So 1.5:
Ref. temp. OF - thermocouple teco. OF

x 100
Ref. temp. 'F

"....k ...



'"

... ,\,...

TriER.~CCCL:PL£ CALISRAiICN DATA SHEH

/2' --;t:t
The~ocouple NO.:~ ~

OF Saror.etric p~essure: ~. j?(J "Hg

Reference: M~rc~rY-in-91ass:~-~-k:

Other: _

I :
Reference

point
No. 1

Source'"'
(specify)

~eference

ttlennc:neter
te:::';!erat:.Jre.

OF

Thennocouple
potentiometer
temperatu~.

OF
Difference,b

•..

E-
1-

Average
~ difference

o
o
o

x 100

I Every lC~oF for each reference point when using fUrRlce up to SOO°F.

• Source: 1) Ice bath
2) Furnace

b Percent d1 fference So 1.5:
Ref. temp. OF - thermocouple tecu. OF

» ., Ref .. temp. ::IF



_...... '\".

iHER...~CCClJPL:: CALIBRA7!C:1 DATA SHE5

:ate: 23 dc;kber /992
':.7.:Jient Temper}\'Jr:: iff'
Cal~bra~cl": -A.l...JAftcpJ:

Then:-.Qcoup1e No.: fljra - :::#:.3
OF Barar.etr1c p:-essure: &2. ?Q "Hg

Reference: Merc:ll"y-i n-g1 ass :$7/- tdL-k
Other: _

Refe~nce

point
No. 4

Source*'
(specify)

Reference
tnennc:neter
te:::perat:J~.

of

Thennocou p1e
potent i OllIetel"
temperature,

of
Oiffe~nce.b

S

Average
~.difference

x lCO

,-t.·
",-, ..

a Every lCaoF for each reference point ~en using furnace up to SOO°F.

• .source: 1) Ice bath
Z) Furnace

b Percent d1 fference So 1.5:
Ref. temp. O~ - thermocouple t~. OF

J "f Ref. temp. ~F



III

THER.'-1CCCl:PLE CALlSRA7IOIl DATA SHES

:late: '22 rcJvbec /9 CJ2
A::'::;ent Tempera-;:.:re: QC,
Calibrat::::-: £) ¥o!'tJM';Q

Therecccup l e No.: Bkt, - -:l:i:.1
OF Barc:l:etric p!"essure: z.:;r, ?O "Hg

Reference: Merc~rY-in-91ass:tSI.)(%V-~-~
Other: _

Refere!1ce
point
~o.a

Source
(specify)

Reference
tJ1enr.c::Jeter
te:::?era tura ,

OF

Thenr.ocoup1e
potenti cae ter
tl!!l1perature,

OF
0; fference,!:l

:r;

(jOO

I-

Average
:r; difference

. .,

t'-- _,.

a Every lC~oF for each reference point when using furnace up to SOO°F.

• Source: 1} Ice bath
Z} Fumace

b Percent:11 fference So 1.5:
~ef. temp. eF - thennoc::luple ter.:o. OF

II 100
Ref. te:np. 'F

Co



:ate:

THE~~OCCUPLE C~LIBRAiIO~ DATA SHEE;

2.2 Cctche.t ft9z Thenr.ocouple No.: I?X(~ - -#- 5
;,:::bient Ter:lpera~::re: __Y...Z",,~....' OF Baroa:etric p!"essure: ;:.;1. ?Q "Hg

Ca l ibra tcr : ..£1....1/.0/ tllLti0 Reference: Merc:..ry-in-gTass: I/)/fJ/-CAL-Ie

"

','
t».

Other: _

Reference
point
No. a

Source'"'
(sped fy)

I,

Reference
tnenncmeter
te::perat:.:re •

of

Thenaoc."le
potentiOlleur
temperatun,

OF
Difference,b

%

,
"
"
;.

,"

?

.,..

a
Every 1C~oF for each reference point when using furnace up to SOO°F.

. :~.

·-t'
v, '

• Source: 1) Ice bath
2) Fumace

~ Percent difference ~ , .5:
Ref. temp. of - thermocouple teco. of

, Ref. temp. of

Average
~ difference

1I 100

\-,'
i ..
'i.. ~

f·,
.;-.
~ ..
c
~....,
"

r. ~.

- f~,:



III

,
.,

s:"s, ::;C.

THER.'1CCCL'PLE C~IBRATIOll DATA SHES:,
-.

:ate: ,2.2 Oclc:Cer mz Thenr.occuple No.: 13X~'- '#=l4
:.-::::ient Temperat:;re: % of Baroa:etric pressure: Z(t, 20 -Hg

Calibrat:::-: V. V€ce Ito Reference: M,:r~:JrY-in-91ass:J!J!fJf(}jJL-k

.. '

Other: _

Reference
point
No. a

Source
(specify)

Reference
the nnc:neter
t~erature •

OF

TheMllOccuple
potenti OlIleter
tempera.ture,

of
Difference.b

S

,',

'"

I,

o

"

-.:

a
Every lC~oF for each reference point when using furnace up to SOO°F.

• Source: 1) Ice bath
Z) Fumlce

"
i

"<
" ,
.'

- .... '

0.03
Average

~ difference

• 9

~ Percent difference S. 1 . S~
Ref. temp. OF - thermocouple tecp. OF

lI. 100
Ref. temp. 'F

..'~:

\



:!te:

_.~ ...,\,..

TnE~V.OCCUPLE CALISRA7Ion OATA SHEE;

n Ocloh ec t792 Then;:ocouple No.: Bxe-., -i:J::: 7
~.7.~~en: 7emoer~e: --C~7...l1~;;":-..~--_OF Sarcc:etric p!"essure: Z8. 26 "Hg

,,~l .bra:::-: ~, J!4C.~MC5 Reference: Merc'Jry-in-glass: HW?/-C./fL--k
Other: ---

I.

~fe!'"e~ce

point
No.1

Source·
(sped fy)

Reference
tnermcmeter
te:::perat'Jre.

OF

Then:lOcouple
potentiometer
temperature,

OF
0; fference, b

::

r--·
t-

Ayerage
: difference

o

t

a
Every 1C1°F for each reference point when using furnace up to SOO°F.

• Source: 1) Ice bath
2} Furnace

~ Percent difference 50 1.5:
Ref. temp. OF - thermocouple t~. OF

x 100
• -r Ref. temp. 'F

'1

~ ..

:-:.
I'

. -..



2£:

Contract No. 92-65515
Job !.D.

Meter Box No.: 8
Delta H: 1.8438
Gamma: 1.0077

Analyst:
Calibrat
Test Meter No. 9548
Barometric Pressure 28.99

u

E T S, INC.

METER CONSOLE CALIBRATION FORM

......

Print Date 09/14/93

Run Orf Initial Final Volume Init Finl Test Initial Final Volume I-I 1-0 F-I F-O Temp Time Delta H Gamma
Set Test Test Test Temp Temp Temp Box Box Box Temp Temp Temp Temp

- - -- -- -- -- -- -- -- --
I 0.5 214.567 224.957 10.390 71.0 71.0 71.00 554.511 564.940 10.429 71.0 71.0 73.0 77.0 73.00 26.0 1.81117 0.99875

- - -- -- -- -- -- -- -- -- --
2 1.0 225.139 235.475 10.336 70.0 70.0 70.00 565.118 575.508 10.390 77.0 73.0 75.0 82.0 76.75 18.5 1. 83328 1. 00492

I

- - -- -- -- -- -- -- -- -- --
3 1.5 235.596 246.828 11. 232 70.0 70.0 70.00 575.629 586.901 11.272 81.0 75.0 76.0 84.0 79.00 16.5 1.84467 1.00953

- - -- -- -- -- -- -- -- -- --
4 2.0 247.007 259.864 12.857 70.0 70.0 70.00 587.080 600.024 12.944 83.0 76.0 78.0 87.0 81.00 :t6. 5 1.87018 1.00878

- - -- -- -- -- -- -- -- -- --
5 2.5 260.089 274.522 14.433 70.0 70.0 70.00 600.258 614.771 14.513 85.0 78.0 79.0 89.0 82.75 16.5 1.84909 1.01199

- - -- -- -- -- -- -- -- -- --
6 3.0 274.742 285.257 10.515 70.0 70.0 70.00 615.010 625.588 10.578 88.0 79.0 79.0 89.0 83.75 11.0 1.85461 1.01213

- - -- ----- -- -- -- -- -- --



-(S:.
:::5. :~;C.

lriER:"CCCLJPLE C,u,IBRAiIO:l OATA SHEE=t

Thern:ocouple No.: ,m -#. ~
OF Barc::etr1c pressure: n. £1 ~Hg

Reference: "'er~:JrY-in-91ass:1!II7I-t!.4L-k
Other: _

Reference
point
~o.a

Source"
(specify)

Reference
tnennc::eter
t~perat:Jre.

o~r

Thennocouple
potentiometer
tempera.ture,

OF
Difference,b

:

c- "

:.

Average
: difference

a Every lC~oF for each reference point ~en using furnace up to SOO°F.
..
0"

,"-.-."

• Source: 1) Ice bath
Z) Furnace

::J Percent d1 fference ~ 1.5:
~ef. temp. Of - the~coup1e t~. of

, ;p Ref. temp. ::IF x 100



III

.xc,

TriE~V.CCC~PL£ CALIBRAilmt DATA SHE[-;

:ate: 2.9 Qcfober /992 Thenr.occuple No.: N8 - -::#5
'::.:bient 7empernr~: ~ OF Baro:r,etr1c p!"essure: 2.3",~ I YHg

Cal ibrat=~: e.: 2LPr:e f.fliiI. Reference: /o!erc:Jry-in-gtass4,.f91-&?L-k

Other: _

Reference
point
No.a

Scu~ce·

(s;:ecify)

Reference
~ennc=eter

te::pe ra t:.Jre ,
OF

Ther'lllOcouP1e
potentiOllleter
tempera.ture ,

OF
Difference.b

%

Average
~ difference

.'

,
'..

a Every lC~OF for each reference point when using furnace up to SOO°F.

• Source: 1) Ic! bath
Z) Furnace

~ Percent difference So 1.S:
Ref. temp. eF - thermocouple temD. eF

1I: 100
• .,. Ref. temp. 'F



IriE~~CCCUPLE CALIBRATIO~ DATA $HE~

.
-,'

:ate: £9 QcJobeJ: 1972
A;:::iient iemperl!~~re; '7t
Ca11bra tcr : fJ J!.R£lePti&

Thenr.ocouple No.: Exit - -::If &,
of Baror-etr1c p~essure: ~,d2 I -Hg

Reference: MerC~ry-;n-91ass:t1fZ'2Y-~-~
Other: _

...
~ .

(

I.
I

Reference
point
No. a

Source·
(specify)

I,

Reference
tI'lennc::neter
te::operature,

OF

Thennocouple
potentiometer
temperature,

OF

Average
~ difference

Differenca.b

:
-,
..

- -,.-
~'- .
.'

--".:

'"

...-;-
\.'

a
Every lCIJGF for each reference point when using furnace up to 500°F.

• Source: 1) Ice bath
2) Furnace

b Percent d1fference ~ 1.5:
Ref. te-p. OF - thermocouple ~. of

It 100
• .,. Ref. temp. 'F

- - - '.' .-- - - ..
- :t ~ .

~." ..,.
:...

'.
"

--------------------._-----------_.__ ..



:ate:

.xc.

29 Oc.·,lohff /lJZ ihenr.ocouple No.: SXS: - =It r;
'!'-;::;ien: Ter.:;:era·"~e: ?to OF Baroa;etr1c pressure: Z2 I If! MHg

Cal ~t:ra:=:-: n Z!at oHit Reference: Mer~:JrY-in-glass:JI//ll/-(}!L)(..
Other: _

Reference
point
No.a

Source·
(specify)

Reference
tnel"IIlClIleter
te::pera tare.

of

Thenz;ocouple
potentiometer
tl!lllperature.

OF
Difference,!>

S

I
I I

I
I
I

Average
~ difference 0, r,

x 100

a Every 1C~oF for each reference point When using furnace up to 500°F.

• Source: 1) Ice bath
2) FurnAce

~ Pen:ent d1 fference S. 1.5:
~ef. temp. of - the~oc~uple t~o. of

Ref. temp. 'F

".'



(2:~:'

COIT~~act No. 93-972
Job I,D.

Meter Box No.: 6
Delta H: 1.7440

Gamma: 0.98£01! : ~
<- ... .-

Analyst! wch .
Calibration D& e 09/29/93
Test Meter No. 9548
Barometric Pressure 29.01

'0

E T S, INC.

METER CONSOLE CALIBRATION FORM

"-r
,:,./

Print Date 09/29/93

Run Orf Initial Final Volume InU Finl Test Initial Final Volume I-I 1-0 F-I F-O Temp Time Delta H Gamma
Set Test Test Test Temp Temp Temp Box Box Box Temp Temp Temp Temp

- - -- -- -- -- -- -- -- -- --
I 0.5 526.027 536.208 10.181 74.0 76.0 75.00 7fJ9.677 780.108 10.431 75.0 73.0 82.0 77.0 76.75 24.5 1.68721 0.97799

- - -- -- -- -- -- -- -- -- --
2 1.0 536.573 550.094 13.521 76.0 77 .0 76.50 780.478 794.360 13.882 82.0 77 .0 87.0 80.0 81.50 23.0 1.68070 0.98059

- - -- -- -- -- -- -- -- -- --
3 1.5 550.665 560.558 9.893 76.0 78.0 77 .00 794.947 80S .110 10.163 86.0 80.0 82.0 88.0 84.00 14.0 1.74001 0.98239

- - -- -- -- -- -- -- -- -- --
4 2.0 562.436 576.191 13.755 77.0 79.0 78.00 807.040 821.135 14.095 79.0 78.0 81 ..0 88.0 81.50 1.' .0 1. 78437 0.97727

- - -- -- -- -- -- - -- -- --
5 2.5 576.522 587.770 11.248 79.0 79.0 79.00 821.473 832.990 11.517 87.0 81.0 82.0 90.0 85.00 12.5 1.79846 0.98130

- - -- -- -- -- -- -- -- -- --
6 3.0 588.060 600.461 12.401 79.0 80.0 79.50 833.294 846.005 12.711 88.0 82.0 84.0 93.0 86.75 12.5 1. 77310 0.98126

-- -- -- -- -- -- -------



CL: i::' I
~ ,J'

E T S, INC.

METER CONSOLE CALIBRATION FORM
CO~~~2Ct No. 93-945
Job :£.:D.

Print Date 09/03/93

#!:' 'Analyst: ~~
Calibration Dat : 09/03193
Test Meter No. 9548
Barometric Pressure 28.91

Meter Box No.: 6
Delta H: 1.7019
Gamma: 0.9871

Run Orf Initial Final Volume Init Finl Test Initial Final Volume I-I 1-0 F-I F-O Temp Time Delta H Gamma
Set Test Test Test Temp Temp Temp Box Box Box Temp Temp Temp Temp

- - -- -- -- -- - -- -- -- ,----
1 0.5 973.577 986.161 12.584 71.0 74.0 72.50 224.520 237.354 12.834 73.0 72.0 75.0 78.0 74.50 30.0 1.65302 0.98295

- - -- -- -- -- -- -- -- -- --
2 1.0 986.445 997.572 11.127 74.0 74.0 74.00 237.643 249.011 11. 368 78.0 75.0 77.0 83.0 78.25 19.0 1. 69379 0.98409

- - -- -- -- -- -- -- -- -- --
3 1.5 997.733 1007.61 9.881 74.0 74.0 74.00 249.183 259.294 10.111 82.0 77.0 79.0 86.0 81.00 14.0 1.74037 0.98630

- - -- -- -- -- -- -- -- -- --
4 2.0 1007.82 1018.45 10.629 74.0 74.0 74.00 259.494 270.376 10.882 84.0 79.0 79.0 87.0 82.25 1,.0 1. 72515 0.98682

- - -- -- -- -- -- -- -- -- --
5 2.5 1018.60 1030.57 11.971 74.0 74.0 74.00 270.536 282.769 12.233 86.0 79.0 81.0 89.0 83.75 13.0 1. 69535 0.99015

- - -- -- -- -- -- -- -- -- --
6 3.0 1030.75 1040.81 10.059 74.0 75.0 74.50 282.963 293.228 10.265 88.0 81.0 82.0 90.0 85.25 10.0 1.70342 0.99207

- - -- -- -- -- -- -- -- ----



THER."ICCCUi'LE CAl.lSiU7rD~1 QATA ~i-:ES:

&x=t=U=-J
T::en::ocou~le :'0.: __--L_...!::::::':::"O'_~o ~- 30 rCfJ:a te: --::=-~--:;;.--::::..- _".

~~~ient Temperat~~e: OF Sarc:etr1c ~:essure: -Hg

Reference: ~erc~ry-in-glass: __

ULJ7"-"Other: I' ,7, --. \

, .._..-.

,r
-~.

i

I
Reference Then::oc;)uple

i Reference tne r.uc:De-:er poten-:icmeter
Cifference.~I point Source" te::?e ra c:.r re • tel:lperatOlre,I

I No.a (s~eci ry) of OF .
t ..
i 0 Q I CJ
I ~ '3:/ GssI

100
I

<1~ ~.Oj I
! ;l1J 0 aUo ()
i 300 100 /)i

i I.{OO "'to I .' - tJ.:1J
I 500 5a, ."--- /,0 .:2I >----

600 (,00 -- ..

0I
I

; I 7 00 I 700
I II I 0

I,
i

~oo ~O6 a
IqoO 000

A,...
470'1 I: cflrret~

".
- .i
"-,:,

i

a
Every lOQoF for each reference point W1en using ftsnaca ~ to 500°F.

• Source: 1) Ice :ath
2) Furnace

:;, Percent d1 fference So , •5:
Ref. t~,. OF - thermoc~uple t~. OF

x iCO
, ~ Ref. temp. l)F

t

,------------_._------------"" '



i"riER.'o\CCCU;JLE CALIBRAT.C:1 C)"TA SHE::;:

,(Joy q#3The~occuple ~o.: ~~~ ~~~~___:ate:

Reference: ~erc~ry-in-glass: ___

"oJ

A:::bient Tec:pel"at:;:-e: OF Barc::etr1c p!"essure: "Hg

:al ibr~t::_: C t:"...... :--""f I:',.
.;

i Reference Then::ocoupl eI
Reference tnen:'QIe:er potenti c:::eter

Difference.bI point Sc~rce" te::';lera ture , tel:lperature.
No. a ls~edfy) OF OF .•

! n i 0 I 0I

I 1_) I '1."'1 6.'~ SI I -'J

I

/00 i ~;- 'J 1")i I !

J I :J. oo I I 9=J
,-

I .::>I

I 300 i 100 '""I V
I

I 4()() I 39'1! . J.S
, saO i l../C/o/ ~,

I

! i I. to» i Coo I 'JI I

I

700 I
70.') /'\

I I .J
I goo j YJ~ I ~

I I ./

! 9atJ I :::; ."l'-
r,

i . J'. .)
I .1 I I,

I

I. - I Average
.gJ~I ~ di ffere!lce

-

x lCO

a -
Every 100°F for each reference ~oint when using furnace up to SOO°F.

° Source: 1) Ice tath
2) Fumace

b Percent df fference .s. 1. 5:
Ref. t~. OF - thermocouple t~. OF

• Of' Ref. temp. 'F

-~,.__.------



"

..t". --------------1

IME~~CCCUPLE CALlSRATrC~ aATA ~P.E~

iJate:
O)-JO--:;)

Referen~e: Merc~ry-in-glass: _

Other: fljI7!-(a/.-&

..,.

· ".

.. ,
· .~

.;

· '.
~ ;

0'..

.~

,
'.:

· .
,

· .
· I

.,

.,

: ~.:;

ft.':lbient Temperature: ""; Sarc::etl"'1c p!"essure: "Hg

Ca1ibr~tor: C f~r9'1JtJf\...

I Reference TheMllOcouple
Reference I ~"era:::::ceU! r poten~ic:::eter

Oifference,bpoint Source"
I

te::;::e ra t:J re • te:tPeratul"'e,
No. a (specify) flF OF "•

n 0 I ()

J:t "l,-' 6.:J ~-':~
I

~r ') oI 100 I!

! I I lao I !q~ ,s
i

300 I J:,O 0I

I 4dO ")qq
f J. ~ . -

I I 540 4'1i? L./I
I

I I. ~o 6:)) ?,

7ao
I 7 J:J I :;I I

i i goO I "" '" . I
,

~Jj
;

I too /A .... 1' "r: jj )

I I II

I· - I Averaqe
.~55I : di fference

-

a Every 10QoF for each reference point ~en usir.g furnace up to SOcoF•

.. Source: 1) tce bath

2) Furnace

b Percent di fference So 1.5:
Ref. temp. Or - the~couple t~. fir

II leo
Ref. tl!lllP. OF



(;0 .- ,.
":: .

, .~~

Tr!Eit"lCCCUilLE CALIBAATIO:I DATA SHE~

Therr.~ccuple No.: __~--=~ ~~ _D?· J / -;I?
<::late:

.,

'-

...
-

,...f r ';: , .•

mbieo<; 7emperat:Jre: of Barc:;etl"1c pressure: "Hg

Reference: Merc:Jry-in-glass: __

Other: H;': 7- (~~. -r;
Calibr.::.:::-:

.; C·

i

Reference II
point
No.a

Source
(specify)

I.
I

Reference
tI'lenr.cmeter
te::perature.

of

o
10 .
! ?
~()O

300
400

7J)

O:r,rj

Thenwocoupl e
potentiCll'.eter
tel:1perature,

of

o
JQ

?;/;
, ...,' ,.

Di fference.b
••

.5
,0
. ) 5

'r...

-)
J

I.
I

Average
~ difference

,.

x ICO

..
i

a
Eyery iCO°F for each reference point .nen using furnace up to 500°F.

• Source: 1) Ice bath
2) Furnace

b Percent difference So 1. S~
Ref. temp. OF - thermocouple t~. OF

• .". Ref. temp. 'F

----------_._------_.__ ~..~ .



'"

::5.

Tri£ii."ICCCt:?LE CAL.18RATIOll OATA Sr:ES

;.:::!Jient 'iemperat:.zre: oF 8arc::;:etr1c p!"essure: "Hg
,,- ..

I Cal i br-a tcr-: C' /"';;~ -~. Reference: ~~rc:JrJ-in-glass: _
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T1iER..,~CCClJPL:: CALI6RA7I0I1 DATA SHES
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Con~ract No. 92-811
Job IoD.

Meter Box No.: 8
Delta H: 1.8580
Gamma: 1.0081

Analyst: CF C.,it;:;' ~AA1-t.~
calibration Date: 08/30/9l~
Test Meter No. 9548
Barometric Pressure 28.90

,'0

E T S, INC.

METER CONSOLE CALIBRATION FORM

":1

..J

Print Date 08/30/93

Run Orf Initial Final Volume InU Finl Test Initial Final Volume I-I 1-0 F-I "-0 Temp Time Delta H Gamma
Set Test Test T••t Temp Temp Temp Box Box Box Temp Temp Temp Temp

- - -- -- -- -- -- -- -- -- --
I 0.5 813.945 824.096 10.151 72.0 74.0 73.00 435.946 446.139 10.193 74.0 72.0 79.0 75.0 75.00 25.5 1.83779 0.99835

- - -- -- -- -- -- -- -- -- --
2 1.0 824.442 836.430 11.988 73.0 73.0 73.00 446.490 458.496 12.006 78.0 75.0 82.0 77 .0 78.00 21.5 1.86302 1.00531

- - -- -- -- -- --'- -- -- --
3 1.5 836.601 846.820 10.219 73.0 72.0 72.50 458.669 468.908 10.239 80.0 77.0 86.0 78.0 80.25 15.0 1.86064 1.00872

- - -- -- -- -- -- -- -- -- --
4 2.0 847.333 857.595 10.262 72.0 72.0 72.00 469.426 479.718 10.292 83.0 78.0 88.0 79.0 82.00 1'.0 1.83839 1.01068

- - -- -- -- -- -- -- -- -- --
5 2.5 857.951 873.669 15.718 72.0 72.0 72.00 480.063 495.822 15.759 85.0 79.0 90.0 80.0 83.50 18.0 1.87273 1.01252

- - -- -- -- -- -- -- -- -- --
6 3.0 873.987 885.441 11.454 72.0 72.0 72.00 496.148 507.643 11.495 87.0 80.0 92.0 81.0 85.00 12.0 1.87567 1. 0]305

- - ------ ---- -- -- -- --
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THER:o\OCClJPLE CA1.IBRATlOfI DATA SHES
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Co~tract No. 93-959T
Job I.D.

Meter Box No.: 9
Delta H: 1.8576

Gamma: 0.9936 IJ~

~:~~~::~i:~hDat~3--~-~---
Test Meter No. 9548
Barometric Pressure 29.01

£."'::--.~V

E T S, INC.

METER CONSOLE CALIBRATION FORM

:,_J

Print Date 08/25/93

Run Orf Initial Final Volume Init Fin1 Test Initial Final Volume I-I 1-0 F-I F-O Temp Time Delta H Gamma
Set Test T••t T••t Temp Temp Temp Box Box Box Temp Temp Temp Temp

- - -- -- -- -- -- -- -- - --
1 0.5 496.584 506.925 10.341 77.0 75.0 76.00 762.634 773.101 10.467 79.0 77.0 78.0 82.0 79.00 26.0 1.84096 0.99223

- - -- -- -- -- -- -- -- -- --
2 1.0 507.246 517.322 10.076 75.0 74.0 74.50 773.427 783.651 10.224 81.0 78.0 78.0 83.0 80.00 18.0 1.84494 0.99315

- - -- -- -- -- -- -- -- -- --
3 1.5 517.457 528.770 11.313 74.0 74.0 74.00 783.793 795.267 11.474 83.0 78.0 78.0 85.0 81.00 16.5 1.83781 0.99511

- - -- -- -- -- -- -- -- -- --
4 2.0 528.891 539.079 10.188 74.0 74.0 74.00 795.392 805.749 10.357 84.0 78.0 80.0 87.0 82.25 1."3.0 1.87126 0.99384

- - -- -- -- -- -- -- -- -- --
5 2.5 539.281 550.683 11.402 74.0 74.0 74.00 805.928 817.420 11. 492 76.0 76.0 76.0 83.0 77.75 13.0 1. 88312 0.99284

- - -- -- -- -- -- -- --
"",-.. --"'.- ~~-' -~ -- - ,- ~. ...- --~'. _. ~- -_.

~'- . ! - ..0

o __ .._..~._-~_.- .- -- -0 •...... _-- ~........------.. - _....__ ............ •... - -~ - ._- .- . 0-

6 3.0 550.850 562.412 11.562 73.0 74.0 73.50 817.608 829.251 11.643 76.0 75.0 77.0 85.0 78.25 12.0 1.86730 0.99432

- - -- -- -- -- -- --------
f'

0;
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Cont~act No. 93-977
Job LD.

Meter Box No.: 9
Delta H: 1.8955

Gamma: 1.0~00~~.«: .....
/' ,.;,"""-

Analyst: weh V. .. ....... .
calibration.Da : 09/28/93
Test Met~r/~o. 9548
Barometric Pressure 28.87

l-J

E T S, INC.

METER CONSOLE CALIBRATION FORM

-"

Print Date 09/28/93

Run Orf Initial Final Volume Init Finl Test Initial Final Volume I-I 1-0 F-I F-O Temp Time Delta H Gamma
Set Teet Teet Teet Temp Temp Temp Box Box Box Temp Temp Temp Temp

- - -- -- -- -- -- -- -- --
I 0.5 370.187 380.423 10.236 71.0 72.0 71.50 715.359 725.656 10.297 72.0 71.0 74.0 78.0 73.75 26.0 1. 87472 0.99701

- - -- -- -- -- -- -- -- -- --
2 1.0 380.689 392.556 11. 867 72.0 72.0 72.00 725.929 737.910 11.981 78.0 74.0 77.0 83.0 78.00 21.5 1.89604 0.99911

\- - -- -- -- -- -- -- -- --
3 1.5 392.730 403.087 10.357 72;0 72.0 72.00 738.106 748.589 10.483 82.0 77.0 85.0 78.0 80.50 15.5 1. 93164 0.99995

- - -- -- -- -- -- -- -- -- --
4 2.0 403.373 413.490 10.117 72.0 72.0 72.00 748.881 759.033 10.152 84.0 78.0 85.0 78.0 81.25 1'.0 1.89606 1.00874

- - -- -- -- -- -- -- -- -- --
5 2.5 417.460 428.833 11. 373 72.0 73.0 72.50 763.125 774.544 11. 419 75.0 74.0 83.0 76.0 77.00 13.0 1.89389 0.99803

- - -- -- -- -- -- -- -- -- --
6 3.0 429.343 446.605 17.262 73.0 73.0 73.00 775.057 792.453 17.396 83.0 76.0 78.0 87.0 81.00 18.0 1.88085 0.99955

- - -- -- -- ------------
ft,·




