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II. CERTIFICATION -

Emissions tests were performed by Environmental Systems Corporation (ESC) on
selected cells of the Kerr McGee Chemical Corporation Sulfate #2 and #4 cooling towers.
Drift testing and particulate emissions tests were conducted consistent with previous testing
campaigns (1986 and 1987) by ESC and in general accordance with the test characteristics
outlined in the letter from Zenis Walley (Kerr McGee) to Dr. William Kuby (San
Bernardino APCD) dated August 30, 1989.

Test team leaders included Mike Mowery of IT Corporation, and Larry Smith of
ESC. The supervising manager of the tests is Karl Wilber, Senior Vice President, ESE Mr.
Wilber has been with ESC since 1973 and has been involved with over 50 cooling tower
emissions and performance assessments. He has reviewed the test data and procedures
contained herein and is familiar with ESC'’s previous cooling tower emissions testing at the

Kerr McGee facility.

Prepared by: Larry Smith and Mike Mowery

Reviewed by: Karl R. Wilber, Senior Vice President

Signature
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IV. INTRODUCTION
A.1 General

In the operation of an evaporative cooling tower, circulating water is mechanically
broken up, via the fill and water distribution system, to enhance air/water interface and
resultant heat transfer. In this process, airflow through the cooling equipment carries
smaller droplets with it, presenting the droplets to drift eliminators, which inertially
separate a portion of the droplet population from the air stream. That portion which is not
collected or is re-entrained in the air is referred to as drift (or carryover) and is exhausted
via the cooling fan into the environment. The droplets injtially have the same mineral
content as the cooling water, but evaporation can result in the droplets becoming more
concentrated than the cooling water. Under dry ambient conditions and low water loadings

evaporated, dry particulate can be emitted.

A.2 Specific Reason for Test Program
Kerr McGee Chemical Corporation contracted the Cooling Tower Institute (CTT),

under Authorization C-89-65, to conduct specific emission measurements on selected cells
of Sulfate #2 and Sulfate #4 cooling towers at the Westend Facility in Trona, California.
The test program conducted was part of a periodic permit requirement of the County of
San Bernardino, Air Pollution Control District. Specific Permit Numbers are B 001923
(Sulfate #2) and B 001925 (Suifate #4). These tests were performed by Environmental
Systems Corporation (ESC) as the official CTI representative. Testing was performed on

September 12-14, 1989.




Tower Descriptions and Test Parameters - Testing began on Sulfate #2 cooling tower. This
is a two (2) cell, coil shed, counterflow mechanical draft tower. The cell tested was on the
north end of the tower. The second tower tested was Sulfate #4. This is a two (2) cell
crossflow mechanical draft tower. The south cell was tested on this tower. Tower
inspectién indicated that there was no particular bias relative to drift emissions in the

choice of the test cells.




B.1/2 Test Parameters/Gas Flow Measurements

Test parameters as taken from field measurements are summarized below.

Kerr McGee Sulfate #2 and #4 Cooling Towers Test Results

Parameters

Test Date

Area of Tower (Sq. Ft.)
Distance to Atmosphere (Ft.)
Ambient Temperature (°F)
Barometric Pressure (in/Hg)
Static Pressure (in/H,O)

Gas Flow Temperature (°F)
Gas Stream Velocity (Ft/Min)
Gas Stream Flow Rate (ACFM)

Sulfate #2
North Cell

9/12-13/89
176.7

0.0

93.0

28.61

0.0

71.0
1407.0

248617.0

Sulfate #4
South Cell

9/13-14/89
252.0

0.0°

98.0

28.52

0.0

78.0

1339.0
337428.0




B.3 Pollutant Emission Rate Calculation

Results of Pollutant emissions rates are provided below:

Sulfate #2  Sulfate #4

Particulate Emissions (Ibs/hr) 0.243 0291

Circulating Water Total Solids 54,650 35,360

Sodium Emissions 0.11 0.12

Drift Fraction (% of circulating water 0.0004 0.0003
based on sodium analyses)

Sulfate Emissions (lbs/hr) 0.036 0.040

No particulate were measured on either tower which were greater than 10 um aerodynamic

diameter.

B.4 Production and Operations Information

Production and operations data are provided in the Appendix. Water flow rate on
Sulfate #2 was directly measured by ESC via pitot traverse. Flow rate for the test cell was
2117 gpm. Flow rate for the Sulfate #4 tower was estimated at 3500 gpm based on

operations records for the 2-cell tower (see signed log of Ralph Alvarado, Kerr McGee).

B.5 Testing Firm

Contractor: Environmental Systerns Corporation
200 Tech Center Drive
Knoxville, Tennessee 37912

(615) 688-7900

Subcontractor: IT Corporation  (Mike Mowery, Source Sampling Manager)
312 Directors Drive
Knoxville, Tennessee 37923

(615) 690-3211




B.6 OQther Personnel
Kerr McGee Chemical:

Zenis Walley, Senior Regulatory Affairs, Engineer
Ed Ung, Westend Facility, Plant Engineer

Agency Observer, San Bernardino County:
Jim Lehman

B.7 Other Pertinent Information

Other operations, cooling tower design and test data are provided in the Appendix

as well as Section VIII of the report.
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V. SUMMARY OF RESULTS
A. Physical Measurements of Test Site

Pertinent physical measurements are summarized below for the Sulfate #2 and

Sulfate #4 cooling towers.

Fan Stack Diameter (Ft)
Water Flow Rate (gpm)

Local Barometric Pressure (in/Hg)

Gas Flow Measurements
Velocity (ft/min)
Volumetric Flow (ACFM)

Gas Stream Pressure (in/Hg)
Gas Temperature (°F)

as Compaosition

Moisture (% by Volume)

Pollutant/Contaminant Emission

Sulfate Emissions (lbs/hr)

Sodium Emissions (1bs/hr)
Drift Fraction (%)**
Permit Drift Limit (%)
Circulating Water TDS
Standard Conditions

ST el ol o

Particulate Mass Rate (Ibs/hr)*

Sulfate #2 Sulfate #4

15
2157
28.61

1407
248617
28.61
71.0

1.9

0.036
0.243
0.11
0.0004
0.002
54,650
Pressure
Density

21
3500 (est.)
28.52

1339
337428
28.52
78.0

2.7

0.040
0.291

0.12

0.0003
0.002
55,360
29.92 in/Hg
0.075 Ib/ft

*All particulate were PM-10. Note that this may vary with humidity, water loading or
cooling tower heat load.

**Note that measured drift fractions for Sulfate #2 and Sulfate #4 towers were 0.017%
and 0.0055% respectively, based on ESC’s October 1986 testing.




vf

V1. RESULTS DISCUSSIONS
A. Drift Emissions

Using chemical analyses and sampling volumes from the 4 HGBIK exposures,
concentrations of exit air sulfate and sodium were calculated. Average procedural blank
values for each were subtracted from total collected amounts in each case (See Tables 4.1
a&b,and 42 a & b).

Calculations of sodium and sulfate flux were made using average updraft air
velocities for each cell. These are calculated using the product of average updraft air
velocity and the exit air concentrations of sodium and sulfate. Drift fractions were
calculated by ratioing the specific mineral emission rate by the circulating water system
"rate” of that same mineral (i.e., water flow rates times elemeﬁtal concentration). Note that
IK backup filter and high volume sampling filter procedural bilank levels were considered
too high to yield reasonable net collected values. Drift fraction calculations are provided
in Tables 4.2 ¢ and d for Sulfate #2 and Suifate #4 respectively.

Calculation of particulate mass emissions were based on circulating water total solids

concentration divided by Na concentration and then multiplied by Na emissions (Ibs/hr).

12
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TABLE 4.1 a SUMMARY OF TEST DATA
KERR Mc¢GEE CHEMICAL CORPORATION
WESTEND SULFATE #2 COOLING TOWER - NORTH CELL

Fan Stack
Velocities
Diameter IK Tube ID Flow (ft/min)

1 #140 1412.86
2 #171 1448.22
3 #150 1260.87
4 #9 1506.73
Average 1407.17

IK System
Flow R min

11.44
11.54
9.74

11.79
11.13

EXSETIEAEIXXERXR AL OIS EALIEEELERRZACENNEESRRS

TABLE 4.2 a SUMMARY OF TEST DATA
KERR McGEE CHEMICAL CORPORATION
WESTEND SULFATE #4 COOLING TOWER - SOUTH CELL

Fan Stack
Velocities
Diameter IK Tube ID Flow {ft/min)

1 #4859 1461.74
2. #6 1363.21
3 #105 1299.76
4 #14 1231.65
Average 1339.09

15

IK System
Flow Rate (ft'/min)

10.79
10.70
9.80
9.95
10.31




B. PM.10 Emissiongs
PM-10 emissions measurements were made on both towers at a single point collection
using an Anderson cascade impactor. Results for the single point tests indicated that all

particulate on both towers were less than 10 microns.

16
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Table 4.1b
Kerr McGee Chemical Trona, Calfornia
Sulfate #2 Cooling Tower

IK Points IK Tube
# Chemical Analyses
Na Total S04  Total
(PPM) (ug) (PPM) (ug)
140 1-10 44 9 2245 22.2 1110
171 11-20 42.5 2125 18.0 300
150 21-30 28.2 1410 10.2 510
3 31-40 36.5 1825 13.8 690
Average (ug) 1901 801
Procedural Blank (ug) 56 201
Not Collected (ug) 1845 600

3 1b Na
2 -
Na Concentracion = (1845 ug X tzeo X ~2—) /(50 min x L:22EE] _ 7,30 x 107"
434g 6 min 3
10 ug fe
SOh Concentration = 600 ug 3 X 11b X Ll = 2.37 X 10-9 —l% SG&
50 min X 11.13 ft " /min 454g 107 pg fr
, 2
Na Flux = 7.30 x 107° 2B x 1407 £c 60 min o ~(15 fe ) _  ;; 1lbs Na
3 min hr 4 hr
fe
i 0.035 1lbs SO
S0, Flux = 2.37 X 1070 1B x 1407 L5 x 82min o 496 6 £ - 4
4 3 min hr : hr
fc
0.11 lbs Na/hr — 0.00043

Prift Fraction = (55, gal) x (8.33 1bs] x (60 min] x (24,764) ppm Na

min ga hr 10




w

Table 4.2b
Kerr McGee Chemical Emissions Summary
Sulfate #4 Cooling Tower

Drift Fraction =

IX Points IK Tube
# Chemical Analysis
Na Total 504 Total
(PPM) (ug) (PPM) (zg)
4589 1-10 15.10 755 5.4 275
€ 11-20 22.99 11453 10.5 525
103 21-30 18.1 905 11.4 570
14 31-40 26.6 1330 15.6 780
Average (ug) 1034 538
Procedural Blank {(ug) 55.7 201
Not Collected (ug) 978 337

3

Na Concentration (978 pg X 122 x 1) /50 min x 10.31 -£5 -4 179 x 1077 1B Fe
454g 10 ug = ft
2 .
Na Flux  (6.179 x 107° %) x (1339 £5) x L ED) y 0min 0.116 N2
ft3 min 4 hr hr
3 b $0
50, Concentration [337 pg X 11b X 1z ] /[50 min X lg*l;-ih-] = 1.44 X ].O'9 4
6 min 3
454g 10ug fc
1b SO 2 . 1b SO
50, Flux = 1.64 X 107° b oy 1339 £ x 2 QLEY oy 80min _ 4 g 4
ft3 min . 4 hr hr

0.116 1b Na/hr

(3500 ga1] x (8.33 1b) x (60 min) x (22,100] ppm Na = 0.0003%
min gal hr 10




VII. FACILITY OPERATION RELATIVE TO PROCESS TESTED

Sulfate #2 and #4 Cooling Towers appeared to be operating in general accordance
with design.

An inspection of each tower was performed prior to testing. The following were

noted during the inspection.

. The water distribution was uniform on Sulfate #2. A random check at eight points
of the hot water basin of Sulfate #4 revealed no plugged nozzles and water
distribution appeared to be uniform.

. The drift eliminators were well installed with no sizable gaps on either of the two
towers.

. The spray zone and drift eliminator level were both free of debris on Sulfate #2.
Sulfate #4 also appeared to be free of any debris

Air flow, water rates and heat load were typical of normal tower operation, according

to plant records.

Supporting data on plant operations and flows are provided in Appendix C.

19




VIII. SAMPLING AND ANALYTICAL PROCEDURES

A.l1 Overview of Test Effort -
ESC traveled to Ridgecrest, California on September 11, 1989 and performed testing

at the plant site in Trona on September 12-14 with return travel to Knoxville, Tennessee

on September 15, 1989.

A2 General Test Characteristics

Drift Tests (percent of circulating water flow)

a. One cell each, Westend Sulfate #2 and #4 was tested. See Figure 2.3,1 and Figﬁre
23.2.

b. The number of sampling points was 40 per cell, i.e., 4 diameters (every 45 degrees)

x 10 equal area points per diameter.

c. The Heated Glass Bead Isokinetic (HGBIK) tubes were backed up by a water trap

and filter.

d. Cooling tower inlet air mineral concentrations were measured using Hi Volume
samplers. '

e. Circulating water samples were taken before and after each diameter to determine

the variability in circulating water chemistry.

f. Updraft air velocity was measured including the "yaw" angle at the exit plane and the
IK measurement adjusted accordingly.

g Circulating water flow measurements were made for each test cell.

h. Chemical rinse procedures were performed using triple distilled water and acid rinse
for final washing of the IK tubes.

20
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PM-10 Tests
"PM-10" tests were performed on both towers using an Anderson Cascade Impactor.
Single-point measurements were made, consistent with previous protocol, to maintain cut

sizes for the impactor.

Meteorological Data

Wind speed and direction measurements were taken during testing. However,
because the towers are located in an area surrounded by other buildings, the data collected
were felt to be questionable. Observed wind speeds were light and variable throughout the

testing period.

Test Preparation and Execution
Tower Inspection - An inspection of each tower was performed prior to testing. The

following were noted during the inspection.

*  The water distribution was uniform on Tower #2. A random check at eight points
of the hot water basin of Tower #4 revealed no plugged nozzles and water
distribution appeared to be uniform.

*  The drift eliminators were well installed with no sizable gaps on either of the two
towers.

*  The spray zone and drift eliminator level were both free of debris on Tower #2.
Tower #4 also appeared to be free of any debris.




Test Narrative - A chronology of test events is as follows:

9/11/89 -

9/12/89 -

9/12/89 -

9/13/89 -

9/14/89 -

9/15/89 -

Travel to Ridgecrest, California.

Safety training and site orientation, inspection of Towers and scaffolding set
up. Drive to Ontarto, California to pickup test equipment.

Set up test equipment on Tower #2 and complete PM and PM10 tests,
perform two (2) of the four (4) diameters with the ESC Heated Glass Beads
IK method. APCD engineer on-site during equipment setup.

Complete remaining two (2) diameters on Tower #2 with the ESC Heated
Glass Beads. Move test equipment to Tower #4 and set up. Completed PM
and PM10 tests, perform two (2) of the four (4) diameters with the ESC
Heated Glass Beads. Measure waterflow on Tower #2 via pitot traverse.

Conduct remaining two (2) diameters on Tower #4 with the ESC Heated
Glass Beads, tear down and pack equipment for shipment. Measure water flow
rate on Tower #4 using plant owned ultra sonic meter. Drive to Ontario,
California and ship equipment back to Knoxville, Tennessee.

Return travel to Knoxville, Tennessee.

24
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B. Calibrations and Samplin d
B.1. Calibrations

Gill Propeller Anemometer - A Gill propeller anemometer was used to measure updraft

air velocity at each of the sampling locations. Due to cyclonic flow, a tell-tale was attached
to the anemometer to determine the direction and angle of flow. The anemometer was
adjusted into the airstream before flow measurements were made. The propeller
anemometer (ESC #2) used in this test program was calibrated at the National Oceanic
and Atmospheric Administration wind tunnel in Oak Ridge, Tennessee by comparison with

a National Bureau of Standards calibrated anemometer.

Heated Glass Bead Isokinetic System - The ESC Heated Glass Bead Isokinetic System
measures air flow rate through the sampling train via a bank of Dwyer Rotameters, each
of which has a manual flow regulating valve immediately downstream. These rotameters
were calibrated over a wide range of air ﬂows.. A standard flow meter was connected to
the sampling train in series with the system rotameters. Readings of the standard flow
meter were recorded over the range of 0 to 2,500 fpm. These corresponded to the readings
taken from the system rotameters. The standard meter readings were corrected for
barometric pressure and used to back-calculate air velocity at the inlet of the sampling tube.

Plots of updraft air velocity versus system flow meter readings are included.

Particle Size Measurement - The Anderson Cascade Impactor train was calibrated in
accordance with IT Corporation Quality Assurance Procedures. Data sheets from the

calibration are included in Appendix B.




T

B.2 Sampling Procedures

Drift Measurement Method - ESC Heated Glass Bead System - Initial drift measurements
were performed with the ESC Heated Glass Bead Isokinetic (HGBIK) Sampling System.
Test protocol and instrumentation were designed to’ mimic those used in previous test
efforts at Kerr McGee’s cooling towers (e.g., October 1986, ESC TIN 86-1143) by ESC.
A schematic of the Heated Glass Bead Isokinetic System (HGBIK or IK) is shown
in Figure 3.4, Prior to mobilization in the field, each of the sampling tubes (shown in
Figure 3.4.1) was washed with warm, 10 percent by volume hydrochloric acid (HCl) and
rinsed with distilled water to remove existing deposits, These tubes were then wfa;ped in
plastic to prevent contamination during transport. Before the start of a test, the plastic was
removed and the ground glass fitting of the sampling tube was coated with stop cock grease
and attached by a clamp to the receptacle which was attached to the vacuum system. After
installing the sampling tube, positive and negative electrical leads from a 110 VAC rheostat
were connected to the heat tape surrounding the tube. The tube was then affixed to the
support structure (Figure 3.4.2) for positioning over the equal area points. IK backup
filters were installed along with each IK sampling tube. Once in position, a current of 1.0
to 2.0 amperes was applied to the heat tape, resulting in the heating of the glass beads to
a temperature above the boiling point of water. After heating was begun, the vacuum
pumps were started and the appropriate flow rate through the rotameters was set using the
regulating valve(s), with this flow being a function of the local updraft air velocity. After
the sampling duration (5 minutes) for that point was satisfied the sampling tube was moved
to the next point. When the last point of each traverse was completed, the power supplies

to the heating tape and the vacuum pumps were switched off. The sampling tube was then
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disconnected from the receptacle and wrapped in plastic for shipment to the laboratory in
Knoxville, Tennessee. The associated backup filter was also removed at this time. One IK
tube and one backup filter was used for each diameter of the traverse. Two procedural
blanks and two backup filters were performed for each of the two test cells. In all respects,
these IK tubes and backup filters were handled in the same manner as the others, except
that no exhaust air was drawn through them. The collected sample was redissolved by
washing the IK tube with 15 ml of a 10 percent solution of nitric acid. This was followed
by two 15 ml distilled water rinses. All of the above wash water was collected in a 50 mi
volumetric flask and distilled water added to the total volume of 50 mi. The samples were
then analyzed for sodinm and sulfates by conventional wet chemical and atomic absorption

techniques.
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Sampling and Analytical Procedures - Particle Size - The particle size tests were conducted

wit an Anderson Mark [T Cascade Impactor. The impactor is a multi-stage impactor for
in-stack particulate effluents in moderate grain loading applications. It aerodynamically
classifies particles into multiple size ranges and accounts for all their physical properties:
namely size, shape, and density. Because of the potential of particles larger than ten
microns in the gas stream, a pre-separator was attached to the inlet of the impactor. The
Mark III sampler contains eight stages. A glass fiber substrate filter was placed on each
stage to collect the particles that accumulated on that plate.

At the conclusion of particle size tests, the filters were removed from their respective
plates and placed into a desiccator for 24 hours. The pre-separator was rinsed with acetone
into a pre-weighed pan and evaporated to dryness. After desiccation, the filters and washes
were then weighed to the nearest 0.12 milligram. The size range of the material on each

stage was determined based on the sampling rate during the run using a computer program.

Updraft Air Velogity - In conjunction with the drift data, updraft air velocity was obtained
at each data point. This information was used in setting the isokinetic flows and in the
computation of the drift flux. The device used to acquire this data was a Gill propeller
anemometer (S/N ESC #2), which generates a DC voltage proportionﬁ to the air velocity.
This voltage was measured with a Fluke Digital voit meter (S/N 47701310). Calibration

data for the anemometer and the voltmeter are included in Appendix E.
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Figure 3.5.1

ANDERSEN MARK III
STACK SAMPLER

_4ii-:;____________:j;-::__;____________________________;__________________________________f




Circulating Water Samples - Water samples were taken from the cold water basin before
and after each traverse diameter. Each water sample bottle was labeled with the date, time
and a unique identification number. The water samples were analyzed to determine the

concentrations of sodium and sulfates.

_ Ancillary Data - Ambient particulate measurements, process data (such as system flow
rates), and temperatures were also acquired. Beyond the use of water flow rates for drift
fraction determination, the ancillary data were not used for any of the emissions assessment

calculations. Accordingly, the aforementioned data are included in the Appendix.
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APPENDIX A SAMPLE CALCULATIONS & DATA SUMMARIES




Table 4.2b
Kerr McGee Chemical Emissions Summary
Sulfate #4 Cooling Tower

IK Points IK Tube
# Chemical Analysis
Na Total S04 Total
(PPM) (sg) (PPM) (ng)
4589 1-10 15.10 755 5.4 275
6 11-20 22.99 1145 10.5 525
105 21-30 18.1 905 11.4 570
14 31-40 26.6 1330 15.6 780
Average (ug) 1034 538
Procedural Blank (ug) 55.7 201
Not Collected (ug) 978 337
3
Na Concentration (973 Hg X 11b X l—é— ] / 50 min X 10.31 *ﬁ%n - 4179 X 10-9 lhg Na
: 454g 10 ug fe
2 .
ba Flux  (4.179 x 1077 22) x (1339 -£f) x Z2Lfo)  f0min 0.116 12.N2
ft3 min 4 hr hr
‘ 3 1b SO
50, Concentration (337 pg X 11b X g ] /[50 min X 1942;_f£_] - 1.44 X 10-9 4
6 ) min 3
454g 10ug ft
1b SO 2 . 1b SO
50, Flux = 1.44 X 107° 4 x 1339 -f8 x x(2LEH) 4 80 min | 4 g4 4
ft3 min 4 hr hr

0.116_1b Na/hr

Iift Fraction = (3500 ga1) x (8.33 1b) x (60 min) x (22,100) ppm Na = 0.00033
min gal hr 106




Table 4.1b _
Karr McCee Chemical Troma, Calfornia
Sulcha‘#z Cooling Tower

IK Points : ) IK Tube

» ' Chemical Analyses |
" Na Total . 804 Total
(PPM) (ug) (PPH)  (sg)
140 1-10 44 .9 2245 22.2 1110
171 11-20 42.5 2125 18.0 900
150 21-30 28.2 1410 10.2 510
9 31-40 36.5 1825 13.8 630
Average (ug) 1901 801
Procedural Blank (ug) 56 201
Not Collected (ug) 1845 600
3 1b Na
11,1 11.13 fey _ -9
Na Concentration = (1845 ug X i5e X £} /(50 min x S5=5F) = 7.30 x 10 3
. 107 ug ft
§0, Concentration = 600 ug 3 X L 1b X g - 2.37 X 10'9 —l% SOQ
50 min X 11.13 ft “/min 454g 10 g fr
2
Na Flux = 7.30 X 10-9 12 X 1407 ft X 60 min X x{lS f£7) -0.11 1bs Na
fe min hr 4 hr
0.035 1lbs 80O
S0, Flux = 2.37 x 1077 22 x 1407 = x S0BIR ¥ 476,46 £c? 4
ft3 min r hr
0.11 1bs Na/hr
- 0,0004%
Or - :
tfe Fraction = (5157 ga1) x (8.33 1bs) x (60 min) x (24,764) ppm Na
min gal hr 108




KERR MCGEE CHEMICAL CORPORATION
SULFATE #2 - NORTH CELL

IK TUBE Na S04 B-U FILTER
IDe (MG) (MG) ID#

IK-140-A 2.245 0.370 IK-140-8U
IK-140-B * 2.110 ----ean-- IX-140-3U
IK-171-A 2.125 0.300 IK-171-BU
IK-171-B * 1.870 ----v---- IK-171-BU
IK-150 1.410 0.170 IK-150-BU
IK-9 1.825 0.230 IK-9-BU
IK-1 (BLANK) 0.034 0.064 IK-1-BU
IK-181 (BLANK) 0.077 0.070 IK-181-BU
IK-20-9-89A 0.008 0.049 (RINSE ACID)
IK-20-9-89B <0.0025 <0.020 (RINSE WATER)

* NO SULFATE ANALYSIS DUE TO LABORATORY MISHAP

CIRCULATING WATER ANALYSIS

SAMPLE ID#

CW-2-1A
CW-2-1B
Cw-2-2a
CW-2-28
Cw-2-3
CW-2-4
CW-2-5

AVERAGE:

Na

MG/LITER

22,875.
27,600.
23,250.
26,500,
27,500.
22,875.
22,730,

24,764,

00
00
00
00
00
00
00

29

S04
MG/LITER

7.461.
6,800,
6,879,
6,906,
6,762.
6,606,
6,684,

6,871,

00
00
00
00
00
00
00

14




KERR MCGEE CHEMICAL CORPORATION
SULFATE #4 - NORTH CELL

IK TUBE Na S04 B-U FILTER

ID# (MG) (MG) ID#
IK-4859-A 0.755 0.090  IK-4859-BU
IK-4859-B * 0.760 -e--u---en IK-4859-BU
IK-6-A 1.145 0.175 IK-6-BU
IK-6-B * 0.900 -ceme-nen- IK-6-BU
IK-105 0.905 0.190 IK-105-BU
IK-14 1.330 0.260 IK-14-BU
IK-144 (BLANK) 0,025 0.044  IK-144-BU
IK-5 (BLANK) 0.014 0.042 IK-5-BU
IK-20-9-89A 0.008 0.049 (RINSE ACID)
IK-20-9-89B <0.0025 <0.020 (RINSE WATER)

* NOQ SULFATE ANALYSIS DUE TO LABORATQORY MISHAP

CIRCULATING WATER ANALYSIS

SAMPLE ID#

CW-4-1A
CW-4-1B
CW-4-2A
CW-4-2B
W-
cw

W
1

[ 9]
IV S

4~
-
4-
4-

0O Q

AVERAGE:

Na
MG/LIT

17,625.
19,800,
22,000.
21,500.

21,875

23,730.
24,878,
25,375,

22,100.

ER

0o
00
00
00
.00
00
00
00

38

S04
MG/LITER

5,262.00
5,200.00
5,370.00
4,944.00
3,352.00
5,790.00
6,036.00
6,198.00

5,519.00




APPENDIX B FIELD DATA SHEETS



21

\J

RO
30 N
R DRIFT DATA SHEET
CusTOmER 1 N C-C SITE MESTEASD DATE Q-(2-E&%
TOVER 10 SULENE T2 g 10 N sTack DA, \ED
TRAVERSE 10 %2 [DIA;) START _2'F9 sToP % 4%
romimion | SV T [EoEmagmae 8] oy e [veoci Ty Ao
\ 5 20 \S5 1L .20
2 5 TY. TORE. THAQD 2.0 O, 26
> 5 =2 200572
“ 5 25 2135 .76
4 -l ) |\ Z2Ca. 57
& 5 AL 37 4
7 =l A5 (G %24
g =2 26 \3¥3.c
< 5 Z | SAT A5
o & o) TG 2
SThet 6.0 STeP 700
L 5 20 \JO\. 20
1z 2 T TORE F{T7 | zo % 75-¢7
\ % S 2.0 2086 . 2|
(4 .5 ) ZCIC, 53
5 5 50 Zz72. 78
|G 5 SO W1Z. 54
7 5 \T 2037.%C
T 5 G 572, &
G 5 & & 26, A
j 20 5 o Aeh. X

RE-VOS T x e START 2o

Pt L0

CHESKET @2 ~v \PO0R \OTERVMS ' REM> g Lowm. conssmarioy




DRIFT DATA SHEET

cusToner NCMCC S1TE UWESTEUY DATE 2-/3-5%
TOWER 1D jﬁl}*’»ﬂ&_‘&& ceLL 10 NOE™M  grack pia, X2
TRAVERSE 1D BEP——?@(W);‘,TART 825 sTop __7:20

rosiTion | SR TINE VST Ngeane 0| vay aNoLE | VELDCITY ALon
2 5 g GF7.75
2.2 5 I TUBE ¥ 150 O 1705, 76
23 5 (0 1503 48
24 s Za ZOC%. ©2.
25 L ESaTIVE
Ze 5 (0 zosa Ly
z7 S 25 (995954
27 =) 25 [ T4 G/
29 s 40 (055 .00
20 & , LHD G 1¢
SHET G :40 Sop & 0.3
3/ 5 /0 (GGl 43
32 5 /5 i98). 8%
33 5 IK TueE =9 2o o 2. 57
24 Y 25 Z2183.03
25 5 g5 78/.85
E% kY 20 225 .0%
37 5 25 06712
38 G o) [ 7850.75
35 5 0 /(53.40
0 5 “0 3% 80

A-NOS *L T2 smete B (25 (e
=TOP @ 050 (364
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DRIFT DATA SHEET

N

CUSTOMER

cMNCC

SITE UWESEAT

TRAVERSE 1D

STOPRP

DATE 944387

=
Tower 10 DUERE "4 el 10 SOUTH  etack Dia. 21 FL
V&2 f?\b) START _2.55

A, 40

POS1T10N SAMPLE TIAE W YAW ANGLE | VELOCITY ALONG
(AING £X ANE | | DEGREES 1! YAW (FFPA )
l S 5 o34 |5
z 5 5 23.93
3 S 1 TBE 4859 z5 206 44
4 5 25 2ol 2zl
g =) — VIEATNE
le 5 \S WS 3 4.5
7 5 ) 2043.2¢,
2 5 O \ 85 .16
7 5 5 \331. 87
0 5 =) A62 . H4
SWetTe 9 g STOPE § L5
I 5 O 175 .06
iz < I TURE (s S 1 805.9%
13 5 z2s |5 85. =0
| #4 g 30 2\3A.17
15 S — DEAATWE.
|G & —_—T VEAATIVE.
17 5 : 40 \Z72. 80
1§ 5 |0 \FTD .0z
2 5 \Q 1190, U7
20 5 5 1463 .65




DRIFT DATA SHEET

CUSTOMER

.

TOweErR 10 _SULEpE FA

s1Te _UEXSTOTIO

OATE Z-4-49

TRAVERSE 1D .2 $4 (‘Pik./\ START

£ 25

ceLL 10 200 stack pia 215

STOF

G /5

POSITION SAAPLE TIAE |VELOCITY NORAAL TOJ] YAW ANGLE VELDCITY ALCNG
(AIN} EXIT PLANE ( FPA ) [ DEGREES | YAW [ FPA )
2] g \& 56 . &
22 g I TUEE. B 05 s \ U544 14
Z3 ) = | G40 qg
24 5 K2, \102. 34
75 — RERNTNE
ZQ T RTEATWVE
7 5 20 \825 .25
29 5 Zo \&52 .39
25 s \5 1627.3%
20 g 5 | 584 .14
SIETE& 155 SR & \O:40
31 ] A€ |\ &4 (<4
52 CH IK WBE 14 s a5, 7.
23 5 = 930,75
>+ g 40 15¢9. 35
25 Gl TO (040.95
o — WEaXKTWE.
31 ] Z0 ool 43
38 5 46 \773.93
Bt 5 i~ 72416
%0 g 5 1270 Gl
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!_ - S CASCADE IMPACTOR RESULTS

KERR—-MCGEE

COOLING TOWER #2

COMPUTER RUN DATE 9/21/8%
COMPUTER OPERARTOR SM

TEST DATE 9/12/89

PROJ # 406154

RUN 1

SAMPLING RATE 0.69 (RACFM) AT 78 DEGREES F
STAGE : INCLUDES PREIMPACTOR
STAGE 9--BRCK-UP FILTER

PARTICLE DENSITY = 1,00 GRAMS/CM3

STAGE DSO % MASS % (=

® MICRONS D50
1.00 10. 48 0.00 %100. 00
2. 00 7.04 0. 00 %100, 00
3.00 4.77 0.00 %100, 00
4. 00 3.25 8.33 91. 67
5. 00 2.08 8.33 83.33 - -
€. 00 1,04 16. 67 66. 67
7.00 0.63 5. 00 41,67
8. 00 0. 43 2s. 00 16.67
9. 00 16.67
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CLIENT _ A re NiHes BOURCE Tower ®4
AUM ND, f facticle size BARCMETAIC rncssunem SCHEMATIC OF STACK
oatt__1-13-3¢ STATIC PAESSUNE " 40154
OPERATORS _ M 77 AMBIENT r:unmm : é’i 2
METER BOX NO PAOBE LENGTH _
sAMPLE BOX ND, T PACDE LINER
FILTER NO, — POAT LENGTH —
PACDE HEATEA SETTING _— PONT DIAMETERN —
7y
fravast SAMPLING VELOCHTY ORIFICE METER | GAS SAMPLETEMP, | PUMP [ Samrrf | tEme,0f ¢S | sracx
POINT 1IME HEAD (&K} I, HO AT ORY GAS METER | vacuum | 801 | CASLEAVING | SAMPLE | TP,
NuMBEn -| . INLET  QUTLET CAUGE | 1Ewmp, LAST YOLUME | 11,1 °F
CLotx  Samme | to M tYa P3) | ACTUAL  DESIRED (Tm )y Hlm °F w, g of IMPINGER =F | {¥m), T ¢
Bir Kad | 0 |55 e [Leo Tl I o g71.725 78
{0 Leo $1L.60 [1ie 1> & & M.0C 75
20 L) | L0 120 {113 7 K530 728
30 [ WO | (.2 |1ad [13 & 8491, 00 78
40 o o lig4 113 (o 898 30 78
50 Lo [Leo 1124 [ @& D OO <25
o L [LwObiad 1 1\d 14 AL 40 75
10 w2 | LeD |25 L1 {z 117,59 78
o, (0 | Lo 128 it | & 426,00 713 |
30 Lpo | 1polias |14 | & 430,235 75
4o leo o lios g & 939, 40 77
5o Leo fihpo lfas 1(13 | & qdd. 5/ 77 T
5 24 oo 349,25 |
: |
(YERAGE
|__l_rTim.: PITOTLEAR.CHECK @18 sue. STACK  GAS  ANALYSIS NOTILE CALINAATION.LD, NO, ;
INPACT PITOTLEAK-CHECK @18 see. TIME €or O co M PAEIEST POST.TES?
(TRANLEAX AATE @S0 00t O ©1@ [0, | oay 75 DA, 1
JAaivigaxAaTE @oo e O @ -, OA? L[5 _{om?
‘DA 3 vis Ota ) ]
AVERAGE AVERAGE
INTERNATIONAL | L5 ]
" TECENOLOGY ,
. CORPORATION | 7
1 8IGNATURE
'| 3 TEST TEAM L EADER




SOURCE SAMPLING CASCADE IMPACTOR TEST LAB DATA SHEET

ey Kerv- W Gee DATE q-13-94
soree _ (Looling Tower B4 RN NO. ’
J
INITIAL FINAL PARTICULATE § IN SIZE RANGE

STAGE FILTER NO. WEIGHT WEIGHT WEIGHT SIZE RANGE (Microns)

0 Pesseprcabor _— — —

1 YE 0.it23 Cuitral z

2 [N 0.4 0445 74

3 w-3 Q.23 gL 23 g

4 W-4< g.14ed O 4403 zZ

S w-5 ool ouwpy 0. 0002

) W-lo C. 452 ¢ 14y Q.0007

7 W-7 0.1547 0.1599 0-occ

8 W-9 01444 0,145/ _Q.ocoz

9 W-Final 027010 0.27(2 O, coc

TOTAL PARTICULATE COLIECTED _ O, 0O/

. PROJECT NAME K&r*(— M[’Gae,

SOURCE Coo(ihg Tower S
COPUER RN DATE —*__ 94-20:-94

TEST DATE a-13-24

PROJECT NMBeR 054

RIN I.D. e~ |
. BARQMETRIC PRESSURE (IN HG.) __ 28 .52
STACK GAS GAUGE PRESSURE (IN W.C.) 035
. SAMPLING TDE (MIN.) (O
AVERAGE GAS METER TEMP. (F) 1D
AVERAGE GAS METER PRESSURE (IN W.C.) [ O
. AVERAGE STACK GAS TEMP. (F) . 7D
. VOLIME OF GAS METERED (CF) 7 7. 525
. smmsmxsm (% VOLIME) 2.7
GAS METER CALIBRATICN FACTCR (Y) |.07
. TOTAL PARTICUIATE (g) 0,001~
. PARTICIE DENSITY (GRaMs/af — userry 1.0) __ O

INTERNATIONAL
TECHNOLOGY
CORPORATION




FIG.2 TRAVERSE POSITIONS IN ROUND FLUES

If the table below does not have
enough points, the distance R
from the center of the flue to
any given test point, n, is
calculated by the formula

n-
4N

d = diameter of flue

R=4d

N = number of readings across a
diameter

n = the n'th point from the
center

R = Distance from center of flue
to n'th test point, numbered
from the center consecutively.
In the diagram, n=] for E£-3,
E-4, $-3, and S-4

Note: Using compass points to
designate stations helps
to aorient the test
locations.

EQUAL AREA ZONES FOR VELOCITY TRAVERSE

% of flue diameter from circumference to test point

¥
Number of Arseas \?0

P 2 3 a 5 6

1 6.2 4.4 3.23 2.2 3lb 2.0 55

2 25.0 14.7 10.47 8.2 w7 6.7/0<2

3 75.0 29.4 19.38 14:5 26\ 11.82/.3¢

4 93.8 70.6 S 32.32 22.7 4¢.8  17.13%:. ¥y

5 85. 3 " 67.68 3.4 LA 25.0 o5

6 95.6 80.62 65.6 \E-98 35 4437

7 89.53 77.3 1394 64.6 /6. 2 1¢

8 96.77 85.51553.9 75.0 ;39

9 91.8 5. 24 82.3 < S\ 14

10 97.8 .64  88.2/55|.[%

11 93.3 /6 7)<

12 98.0 /764 by

TOS\TIOUS  Tee mﬂ:&z—f




CASCADE IMPACTOR RESULTS

KERR-MCGEE
COOLING TOWweRr ¥4

COMPUTER RUN DATE 9/21/89
COMPUTER OPERATOR SM
TEST DATE 9/12/89%

PROJ # 406154

RUN 1
SAMPLING RATE ©.67 {(RACFM) AT 78 DEGREES F

STAGE 1 INCLUDES PREIMPACTOR
STRGE 9--EBRCK-UP FILTER

PARTICLE DENSITY = 1.00 GRAMS/CM3

STAGE D=0 % MASS % (=

L MICRONS DSO
1.00 10.63 0.00 %100.00
2. 00 7.14 C. 00 %100. 00
3. 00 4,84 0.00 *100. 00
4. 00 3. 29 0. 00 %100.00
5. 00 2.11 £5. 00 73. 00
6. Q0 1,06 £5. Q0 =0. 00
7.00 C.64 16. &7 33. 33
&8. 00 0.43 1€.67 16.67
9. 00 16. 67
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COOLING TOWER INSTITUTE FILE NG '
FOR USE WITH CTI ACCEPTANCE TEST PROCEDURE '
1£ST CODE ATC-105 DATA SHEET "E” _ Ci //S
WATER FLOW MEASUREMENT TEST DATE: ‘*_, !
PITOT TUBE @ N
PITOT TUBE MAKE. MODEL SERIAL NO PIPE SIZE. INCHES /{
leo.” WA: //Zl NOM = 5,]%2 'D:/Z
DATE CALIBR TUBE COEFFICIENT AREA = 0054  SCFT
c= /f— a = C_A- - 0, 76’ ﬁ S
FIPE | D N LOCATION STA ,-g IME 3TA DESC TIME
RDG [ DA ROG| OlIa DECIMAL INCHES (ﬁj "GO
NO X NO X | CALCULATED CORRECTED® d. a3 |4 m Ve d.in \Va ¢ a e
1 013
2 039
(o | oer
&
';J 4 097
8
S 129
< ) ] —
gs 165 : 1| o028 o} /0 /L’ 5,28‘ /D S.ib
27 204 |3 2| oe2 / l l)o§ 3. 359 /‘ 3.3z
@ z : ~
8 e |2 3| 126 / /’7§ ”2_ S /"’/Z_ 5.39
ol . N
A o (| | | zrein e e e 27
1o 388 |~ 8| 3a2 j (/, / /2 ’/2_7_ 65’/ /H 1/4 3.39
" 812 8| 658 / 7{ 51 /3 ‘/('[ 3&"5/ KT}/# 3.2
W | e | o] e | | Q248 3y 1367 14 [2.%
12 750 8| 854 / /O;Z-g- /3’/9/ 3.4 8 3/‘( 2.9
14 796 9| ais / /! /] ]/d_’ 3.35 7 2.65
15 a3s 10 74 //"7 q 3,00 ; 2.24
16 871 ' :
17 803
18 933
16 861
20 987 -t - .
. TOTAL 34% TOTAL wﬁ TOTAL ToTAL |
NO TIME a AVG 3,44 AVG 3a AVG AvVG
a TRAVERSE AVG\‘a 524; TRAVERSE AVG \va
8
o 2V o
7 Y Lz;'/
2 gom =\‘c'|-(1040-c.<A) =\/€( ) usoem — (T - LS GPM
34518 AjR WATER MANDIETER
"CALOULATED VALUE DECREASED BY DISTANCE FAOM Ef:D OF MITAT TUBE TO CEMTER LINE OF IMPACT MOLE
=\
SUOLEATE. T 2. - <Ewea X j Gee
Lo CTIFORM ATC108 E - _ .
L



FIG. 2 TRAVERSE POSITIONS IN ROUND FLUES

If the table below does not have
enough points, the distance R
from the center of the flue to
any given test point, n, is
calculated by the formula

-0 BRE

d = diameter of flue

N = number of readings across a
diameter

n = the n'th point from the
center

R = Distance from center of flue
to n'th test point, numbered
from the center consecutively.
In the diagram, n=1 for E-3,
E-4, S-3, and S-4

Note: Using compass points to
designate stations helps
to orient the test
locations.

EQUAL AREA ZONES FOR VELOCITY TRAVERSE

% of flue dismeter from circumference to test point

_ Number of Areas

POINT

NO. 2 3 4 5 3
1 6.2 4.4 3.23 2.2-57 2.0
2 25.0 14.7 10.47 8.2-2'9'&’, 6.7
3 75.0 29.4 19.38 18:5 ~3> 131
4 93.8 70.6 . 32.32 22.7 51-& 117
5 85.3 67.68 3.4 oo/ 25.0
6 95 .6 80.62 65.6 /(S .>  35.4
7 89.53 77.3 (44,7 64.6
8 96.77 85.5 7155  75.0
9 91.8 7313  82.3
10 97.8 54,5 88.2
11 93.3
12 98.0
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Stauffer

P Sy e
STAU AL COMPANY £p% 331669
\Vestend, California 93564 peqrerimy AT
c mw-‘-rg‘/-w-:-??:
il Xt e
el ¢ @2 snis oy
' | Req. No.~ " 2° .
AR 197-143
Account No......_. ——.
This Agreement, Made the Sighth Day of April in the year One Thousand
Nine Hundred and . S1X%Y-Nire . by and between the Fluor Products Ca, inc.

339 E. San Antonio Drive Long Beach, Callfornia 90807

hereinafter called the Contractor, and the Stauifer Chemical Company, a Delaware corporation,

hereinafter called the Owner.

Witnesseth: That the Contractor and the Owner for the consideration hereinafter named,

agree as follows:

Article 1. The Contractor agrees to provide all of the material, equipment and labor and to
perform all of the work wrurnisa and erect Fluor Model 253-578 2-cell Induced Draft

Crossflow Cooling Tower,

as described in the specifications in Article IT

and shown on the plans or drawings as prepared by

Architeet, Engineer for the erection and completion of . S3M€

to be erected at___-vestend, California

and to do, to the satisfaction of the Owner and said Architect, Engineer, everything required of the
Contractor by the drawings and specifications, including the General Conditions thereof, except as
herein expressly modified or changed, it being agreed that such drawings and specifications, includ-
ing the General Conditions thereof, are as fully a part of this Agreement as if hereto attached or
herein repeated. It is further agreed that the decision of the Owner and Architeet, Engineer as to
the true construetion and meaning of said drawings and specifications shall be final.

- Ty




¥ Artidle 1L,

A. Contractor shall furaish all labor, material, taols, eyuipment and
supcrvision to arect Fluor \lodel 253-578 2-celi Induced Oraft Crossflow

Cocling Tawer to cool 9360 GPM of water from 88° to 78%F with a 72°F
design wet bulb temperature in accordance with your propesal No. LA-

CT-8070A dated Cctober 31, 1968 with the following changes:
(1) Fiberglas end wall casing in lieu of the quoted asbestos board.
(2} Stairway in lieu of the quoted ladder,

(2) Two (2) 2-speed TEFC motors in lieu of the quoted 1-speed fan
motors (manufacturer U , G. E. or aqulvaient - no aluminum cases).

- {4) Two (2) 20 ft. - 6 bladed FIuor-Alre ﬂberglas fan assemblees in
' llew of the quoted 20 ft - 4 bladed Fluor-Solar assemblies.

(5) Stainless steel strucmral connectors in lieu of the quoted galvanized-
"~ Corten,

(6) Two (2) 1,15 service fay EFC motors in lieu of the quoted

wﬁ?’ 1.00 - service factor moj

B. Work to commence at once upon direction of Owner's Supervising Engineer
and completed without undue delay in a workmaniike manner.

FORM T4.12.270 1w 1.80
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Customer

. Staufier Chemical Comp

any

Manufuzstuzer

Westend, California ©35

od

Flugr Produc:s Co,, Inc, =

___.__B.Y_.'_Eran" A Rela

LA-CT-3079

Inguiry N

Daies Urig. Rev.

Propoxal No.

18-7-53 P

Date:

Crig.
b

All daea ser {orth herein is in aceor

Syribol ® @ winiuens inforation o be

aunce with delinitions o2

11,,.1.: ot

filled-in

Gy cu

s published by the Couliag Tuwer knatitote,

stemes, cthiar items may be specified a. cusrowuers opcdan,

C r--n \
Se!ccnon
Tower
Type

Hadel

LA-CT-3070

260-563

JInduced Drait - Counterflow_

Fans per Cell
Tota! Humber
Nominal Coit Dimen
Querall Tuw
[teight=DBasin Cuh

of zns
B PR I

T
FPL T

cr [Noansion,
;o0 Fau Dech. fn.
Fan Smack Heigho

Qverall Tower Heizl,

Inwitde Racin Dimers fome | f2,

“Culu

1
CESICH L ORERATEIG CunipITIONS |
*Cirvulating Yater Flew, U.S GPL 9369 — . _
*Hot finle:) Waier Temp, I 33°F
*Cold (eutler) Viarer Tewp. F. 73 F
*Wet Buib Temp. T, Inlet r
Ambicnt : 12°F —
Tover E’t ap Hoad, Ve ! 25" |
Tetel Fan B.0LD., (Deiver Ougpat) | 139.2 —
Diedst voess, 7ol circuloting flaw Less thap,27% —————
Fvapointion Lovs (o design) I 10% ——
Y ind Tond, Lheeg. o 30_]-_[30- it, —
\;5 Fhr. L - 100 moa —‘
*Design Seinmic Lead, 5 C ' Seismic Zone 3, Jec.231<,Uniform B
*Tower Site (provnl .-:.-v:.-l, ronl, ¢rc.) _ ?’rf;n_td —evel coee .
Sllcention Shove Yoo Level, St : - QY IT.
*Tav.er lubosiire E East-West-{Unoi:structed !
'
__E__-gat,_gad i 4. 63 10" Btu/ur. i
—
TEUCTUR AL DETAILS
Numbur of Celis L 2

o~

30" x 36!

60' x 36’

31'

6t -On

37"

61" x 37

wn Dntensions, Dorlmewen, bl 1
bhaxin cul, o — e _ Q! 11.1/2" _ - . I
Lzinal, ©elow '
cush, fo, Te v} o ——— e . - 11 1/2" _
Anchorge e e e .___,__.______Pprlmete” Onj":_______________‘,______ . __‘i
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COOLING TOWER INSTITUTE
INQUIRY & BID FORM

Sheer 2 of 2
Inquiry No.
Proposal No. _L.2-TT-2307¢

J—
STRUCTURAL DETAILS (Cont'd.)
HotWater Inlet~Number

Nom. Diameter, in.
Description
Height Inlet Above Basin Curb, fr.

*Access to Top of Tower
Shipping Weight, lbs,

Operating Weight, lbs.

2
e 16"
5 1252 AS: Flange
i 25! - §M
{ Stairwav
' 108, 000
' 163, 700

e

Spacing (Vert,

24'' on center

| Fill volume (fill only)

43,200 ft>

Fill Wetted Surface

46, 800 ft&

MATERIALS QF CONSTRUCTION
Framework Members
Casing
Filling
Support
Drife Eiiminacors
Spacer
Fan Stacks
Louvers, Material
Partitions
Fan Deck
Water Distribution=Type
Marerial
Lumber Pre-Treatment
Tvpe of Trearment
Items Treated
Splashers or Spray Nozzles
Scairway and Hanuarail
Seructurai Connectors
Ring Joint Connectors
Boits, Nuts, Washers
Anchor Connectors
Nails -
Mechanical Equipment Support
*Anchor Bolts—iarerial

|

Douzlas Fir

Fiberglass

Recdwood (1" nominal)

Douglas Fir

Redwood

Marine Plvwood

Redwood

Cement Asbestos

Redwood

Nouglas Fir

Enclosed - Low Pressure

__Recdwnod 3tave

Yes

>

Pressure treated , 733/ft

ACO

All wood

Polvnropviene
Redwaood/Douglas fir

Calvanized

None gsed

Calvanized

Cast Iron

Nails-Galvanized

Calvanized Steel

_ 304 Stainless Steel

Furnished by : Puzchaser
*Cold Water Basin~Material i Congrete
Furnished by Purchaser
*Basin Accessories. by Mig,
[——
[——
MECHANICAL EQUIPMENT
Fans
Number 2
Type or Model Adjustable Pitch Dropeller
Manufacturer Fluor-Solar
Diameter, fr. 16"
Number of Blades 4

S —

TToeen 16t

L
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COOLING TOWER INSTITUTE o
INQUIRY & BID FORM T
Sheet 3of 3
Inquiry Noo
Proposal No. LA-CT -80%
MECHANICAL EQUIPMENT (Cont'd.)
Fans .
Fan Speed, RPM 233
Tip Speed, FPM 11,650
BHP per fan, driver ourput 9.6
Blade Material Stainless Steel
Hub Macerial Galvanized weldmeny =~~~}
Total Seatic Pressure, in. H,0 . 385
Velocity Pressure, in. H,0 350
Air Delivery per Fan, ACFM 463, 000
Fan Scadic Efficiency : 40
Speed Reducer
Number 2
Type Spiral Bevel
Model TWD-5%
Manufacturer Fluor-Western
Reduction Rario 7. 62:1
AGMA Mechanical H.P. Rating 80
i Service Factor at Rated H.P. of Driver 2. 0 minimum
i No. of Reductions Double
Corrosion-proofing Not recommended
i Drive Shaft
| Number 2 i
Type Non-lubricated Flexible
Model 5006
Manufacrurer Fluor
Rated H.P. 75
Drive Shaft Material Epoxv Coated
Coupling Material Neoprene
Driver
Number 2
*Xind Electric Motor
*Type TEFC
Manufacturer . Major Mapufacturer-Fluor Option
Full Load Speed, RPM 1775
*Elec. Char.—phase/cycles/volts 3-60-230/460
Rated H.P. 75
ADDITIONAL DATA
T l
[ i
—__ }
YCromer 1961 STC.178.3
P -




proposal No._L,A54-223 -

Date

(/ ——
A /"; o
¢

,\bf’d-\x 3y a.uj'gﬁ

WARRANTY OF PERFORMANCE

§-5-54

To West knd Chemical Co. Circulating Water Rate. 3,500 GPM
~—  Cooled From 82 “Fto 78 F
T ’ Under fallowing canditions:
WetBulb 15  °F, Elevation == fr.
Tower Location Ground Wind Velocity .—0_=_10 MPH.
Tower Sire__EY_QiLEn_dJ_C_aliig_LEia___,__ Tower must be [ocated in unobstructed area.

Max. drift loss 0.29% of circulaticn.

A

! No. of Cells 2

Counterflow Induced Draft Cooling Tower Model

No. Fans Per Cell 1

Each Cell 24 x_24

SPECIFICATIONS -

2SF54A-14.4-24%x24-2C240 .

PHYSICAL DATA

Arranged side by side

DISTRIBUTION SYSTEM

Yoverall Height {Basin Curb to Fan Deck) 57 _Ft,  Bolts, Nuts & Washers Galvanized
Overall Base 25! Wide x 49! Llong Nails. Coprper
Approx. Basin Dimensions. . 26x50 . Ft, . Castings. Cast Iron

Type Fan Stack Yenturi REdWOOd

! No. of Coil BaysA__

50!

Mo. of Dist. Sysrems..._.z

! Height of Coiished Doors_B'_..._.

Type_LIDSDTay  with Header of steel 2
\Laferals of_steel  Nezzles of bronze Drift Eltmmators._ ~pass
Total Static Pumping Head (Above Basin Curb! 57 Fy.  Tower Sheathing Double wall Redwood
l Centerline Header above Basin Curb 44' 11" Ft, (1" nominal)
FANS C FGMS h" hﬂ ftP’QCCJ Hard ’qsq) Access to Top of T“ef-.._s.t.aima'y
. Manufacture .
Totat No 2 s 14" ¥ No. Biades per Fan____ T2 & __ DESIGN DETAILS
Fan HP at Motu{o 2610 Fan Speed. _ . 242 _ RpMm Design Wind Load 30 PSE
Tip Speed " FPM
P M;g“ eimmme 1 CFM/Fan m Static. " 360
MOTORS v Worer 280,000 3. 03
: trati .
i Number 2 HP 30 RPM__ 1800 .- arer .t:nc.en ation
; ype. TEFC Mfgf..—GE_QI_Q.QHéL—g Feoa, e MISCELLANEQUS
Volt:m. 440 Phase -3 o CYCI' 60 e S B SR
- . . e edar Anchor Balts by__hmaﬂer
GEARS T - vl
Anchor Bolt Material - -
Number_z.___. 'rype____&pua.l_b;nl_.__é-, e e e o L
. Mfgr Lufkln . ov., - Model 90 V B - ,‘ C* Bas".' by . - I'C_ aﬂer . : !
o N L S - . o
BRIVE SHAFTS . Basin of C&ncrete
Mfgr____mmL___ Model.. 200 SN Tower Post Length Below Basin Top_ 24"
"Material Stainless Disc Carbon Steel Shaft . . oports by___Purchasger
| COILsHED - -

Coil Supperts of.

241,000
313,000

R

— Approx. Shipping Wt

Max. Coil Length_.___.._zo'

overa” Lengfh.

]
L
t FORy yp ~ 1M ~ w, P. CO.

A%

Qveralt Width 26!

Operating Wt

I _ B
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APPENDIX D LABORATORY ANALYSIS
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HARRY W GALBRAITH. Pu.p KENNETHM S. WOCDS GAIL R. HUTCHENS VELMA M. RUSSELL
CHAIRMAN QF THE BOARD PRESIDENT EXECUTIVE VICE- PRESIDENT SECRETARY TREASURER

CGALDRRATTH
Lalo rafonies, The.

QUANTITATIVE MICROANALYSES

P.O.BOXSI610 ORGANIC - INORGANIC 2323 SYCAMORE DR.
KNOXVILLE, TN 37950-1610  G1%/546-1335 KNOXVILLE, TN 37921-1750
Mr. Larry W. Smith October 9, 1989
Environmental Systems Corporation
200 Tech Center Drive
Knoxville, Tennessee 37912 Received: September 22nd
PO#: 22297

Dear Mr. Smith:

Analysis of your compounds gave the following results:

Your #, Our #, mg/liter Sodium, mg/liter SO4 as Sulfur,
IK-1 H-8610  0.68 1.28
IK-5 H-8611  0.28 0.83
IK-6A H-8612  22.9 3.50 Mﬁ%
Ik-g Begs1s 365 .5 RECEIVEL"
IK-14 H-6614  26.6 5.20 0CT 10 1989
IK-20-9-8A  H-8615  0.15 0.98 ENVIRONMENTAL SYSitNs cure
IK-20-9-8B  H-8616 < 0.05 < 0.4
IK-105 H-8617  18.1 3.80
IK-140A H-8618  44.9 7.40
IK-144 H-8619  0.49 . 0.87
IK-150 H-8620  28.2 3.40
IK-171A H-8621  42.5 6.00
IK-181 H-8622  1.55 1.40
IK-4859A H-8623  15.10 1.80
CW-2-1A H-8624 22,875 2487
CW-2-2A H-8625 23,250 2293
Cw-2-2B H-8626 26,500 2302

H?TER AND SHIPMENTS BY U.5, MAIL - P.O, BOX 51610, KNOXVILLE, TN 37950-1610, OTHER CARRIERS - 2323 SYCAMORE DR. KNOXVILLE, TN 37921-175%0

A

ESTABLISHED 1950
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Mr.Larry W. Smith
Page 2 -
October 9, 1989

Your #, Our #, mg/liter Sodium, mg/liter SO4 as Sulfur,
Cw-2-3 H-8627 27,500 . 2254
Cw-2-4 H-8628 22,875 2202
Cw-2-5 H-8629 22,750 2228
CW-4-1A H-8630 17,625 1754
CW-4-2A H-8631 22,000 1790
Cw-4-2B H-8632 21,500 1648
Cw-4-3 H-8633 21,875 1784
Cw-4-5 H-8634 24,878 2012
CW-4-6 H-8635 25,375 2066
CW-4-4 H-8636 23,750 1930

GAlL BRAITH LABORATORIES. INC.




Mr. Larry W. Smith
Page 3 .
October 8, 1989

Your #, Our #, mg Sodium, pg SO4 as Sulfur,
[K-4859-BU H-8637 65.6 286
IK-6-BU H-8638 70.0 786
IK-105-BU H-8639 78.0 251
IK-14-BU H-8640 75.6 268
IK-144-BU H-8641 82.0 309
IK-5-BU H-8642 69.6 240
1K-140~-BU H-8643 65.6 208
IK-171-BU H-8644 57.2 235
IK-150-BU H-8645 70.0 223
IK-9-BU H-8646 75.6 229
IK-1-BU H-8647 71.2 228
IK-181-BU H-8648 69.2 217

GALBRAITH LABORATORIES. INC.




Mr. Larry W. Smith

Page 4
October 9, 1289

Your #,
HV-4-1
HV-4-2
HV-4-3
HV-4-4
HV-4-5
HV-4-6
HV-4-7
HvV-4-8
HV-2-1
HV-2-2
HV-2-3
HV-2-4
HV-2-5
HV-2-86
HV-2-7

HV-2-8

Sincerely yours,

Our #,
H-8649
H-8650
H-8851
H-8652
H-8653
H-8654
H-8655
H-8656
H-8657
H-8658
H-8658%
H-8660
H-8661
H-85§62
H-8663

H-8664

mg Sodium,
491.2
611.2
339.2
204.8
406.4
608.0
198.4
236.8
1648
2656
329.6
268.8
508.8
1469
374.4

259.2

GALBRAITH LABORATORIES, INC.

Gail R.%eér ///QZ¢‘\ﬁb';3>

Exec. Vice-President

GRHisc

mg 504 as Sulfur,
21.3
26.4
1.76
1.78
13.2
30.1
1.81
1.90
30.3
60.9
1.75
1.70
12.6
311
1.72

1.66

GALBRAITH LABORATORIES, INC.



T

K.M.C.C. DRIFT TESTS - WESTEND
#22-4628

SULFATE #2 - NORTH CELL

IK TUBES ID FOR 1L.AB ANATYSIS

#140 : POINTS 1-10

#171 : POINTS 11-20

#150 : POINTS 21-30

#9 : POINTS 31-40

#1 :BLANK (TAKEN PRE THIRD DIAMETER)

#181 : BLANK (TAKEN AFTER TESTING COMPLETED)

IK BACKUP FIL. TERS

IK-140-BU

IK-171-BU

IK-150-BU

IK-9-BU

IK-1-BLANK (TAKEN BEFORE 3rd DIA. 9-13-89)
IK-181-BLANK (TAKEN AFTER TESTING COMPLETED)

HI-VOI, FILTERS

9-12-89 : HI-VOL #1 (7 HOURS, 20 MINUTES @ 35 FPM)
9-12-89 : HI-VOL #2 (7 HOURS, 20 MINUTES @ 35 FPM)
9-13-89 ; HI-VOL #1 (PRE-TEST BLANK)

9.13-89 : HI-VOL #2 (PRE-TEST BLANK)

9-13-89 : HI-VOL #1 (2 HOURS, 34 MINUTES @ 35 FPM)
9-13-89 : HI-VOL #2 (2 HOURS, 34 MINUTES @ 35 FPM)
9-13-89 : HI-VOL #1 (POST-TEST BLANK)

9-13-89 : HI-VOL #2 (POST-TEST BLANK)

CIRCULATING WATER SAMPLES

CW-2-1 (PRE-1st DIA. 9-12-89)

CW-2-2 (BETWEEN 1st & 2nd DIA. 9-12-89)
CW-2-3 (POST-2nd DIA. 9-12-89)

CW-2-4 (PRE-3rd DIA. 9-13-89)

CW-2-5 (BETWEEN 3rd & 4th DIA. 9-13-89)

* NO MOISTURE WAS CAPTURED IN THE WATER TRAP

IK-140 (A & B)
IK-171 (A & B)
IX-150

IK-9

IK-1

K-181

IK-140-BU
IK-171-BU
IK-150-BU
IK-9-BU
IK-1-BU
IK-181-BU

HV-2-1
HV-2-2
HV-2-3
HV-2-4
HV-2-5
HV-2-6
HV.2.7
HV-2-8

CW-2-1(A & B)
CW-2-2 (A & B)
CW-2-3
CW-2-4
CW-2-5




SULFATE #4 - SOUTH CELL
IK TUBES

#4859 : POINTS 1-10

#6 : POINTS 11-20

#105 : POINTS 21-30

#14 : POINTS 31-40

#144 : BLANK (TAKEN BEFORE 3rd DIAMETER)

#5 : BLANK (TAKEN AFTER TESTING COMPLETED)

IK BACKUP FILTERS

IK-4859-BU

IK-6-BU

IK-105-BU

IK-14-BU

IK-144-BLANK (TAKEN BEFORE 3rd DIA. 9-13-89)
IK-5-BLANK (TAKEN AFTER TESTING COMPLETED)

HI-VOL FILTERS

: HI-VOL #1 (4 HOURS, 50 MINUTES @ 35 FPM)
: HI-VOL #2 (4 HOURS, 50 MINUTES @ 35 FPM)
: HI-VOL #1 (POST-TEST BLANK)
: HI-VOL #2 (POST-TEST BLANK)
: HI-VOL #1 (3-HOURS, 30 MINUTES @ 35 FPM)
: HI-VOL #2 (3-HOURS, 30 MINUTES @ 35 FPM)
: HI-VOL #1 (POST TEST BLANK)
: HI-VOL #2 (POST TEST BLANK)

CIRCULATING WATER SAMPLES

CW-4-1 (PRE-1st DIA. 9-13-89)

CW-4-2 (BETWEEN 1st & 2nd DIA. 9-13-89)
CW-4-3 (POST-2nd DIA. 9-13-89)

CW-4-4 (PRE-3rd DIA. 9-14-89)

CW-4-5 (BETWEEN 3rd & 4th DIA. 9-14-89)
CW-4-6 (POST-4th DIA. 9-14-89)

* NO MOITURE WAS CAPTURED IN THE WATER TRAP

ID FOR L.AB ANAILYSIS

TK-4859 (A & B)
IK-6 (A & B)
IX-105

TK-14

IK-144

IX-5

IK-4859-BU
IK-6-BU
IK-105-BU
IK-14-BU
IK-144-BU
IK-5-BU

HV-4-1
HV-4-2
HV-4-3
HV-4-4
HV-4-5
HV-4-6
HV-4-7
HV-4-8

CW-4-1 (A & B)
CW-4-2 (A & B)
CW-4-3
CW-4-4
CW-4-5
CW-4-6




KM.C.C. DRIFT TESTS - WESTEND
#22-4628

SULFATE #2 - NORTH CELL

IK_ TUBES ID FOR 1.AB ANALYSIS
#140 : POINTS 1-10 IK-140 (A & B)
#171 : POINTS 11-20 IK-171 (A & B)
#150 : POINTS 21-30 IK-150

#9 : POINTS 31-40 IK-9

#1 : BLANK (TAKEN PRE THIRD DIAMETER) IX-1

#181 : BLANK (TAKEN AFTER TESTING COMPLETED) K-181
IK BACKUP FILTERS

IK-140-BU IK-140-BU
IK-171-BU IK-171-BU
IK-150-BU IK-150-BU
IX-9-BU IK-9-BU
IK-1-BLANK (TAKEN BEFORE 3rd DIA. 9-13-89) IX-1-BU

IK-181-BLANK (TAKEN AFTER TESTING COMPLETED) IK-181-BU
HI-VOL FIL.TERS

9-12-89 : HI-VOL #1 (7 HOURS, 20 MINUTES @ 35 FPM) HV-2-1
9-12-89 : HI-VOL #2 (7 HOURS, 20 MINUTES @ 35 FPM) HV-22
9.13-89 : HI-VOL #1 (PRE-TEST BLANK) HV-2-3
9-13-89 : HI-VOL #2 (PRE-TEST BLANK) HV-24
9-13-89 : HI-VOL #1 (2 HOURS, 34 MINUTES @ 35 FPM) HV-2-5
9-13-89 : HI-VOL #2 (2 HOURS, 3¢ MINUTES @ 35 FPM) HV-2-6
9.13-89 : HI.VOL #1 (POST-TEST BLANK) HV-2.7
9.13-89 : HI-VOL #2 (POST-TEST BLANK) HV-2-8

CIRCULATING WATER SAMPLES

CW-2-1 (PRE-1st DIA. 9-12-89) CW-2-1 (A & B)
CW-2-2 (BETWEEN 1st & 2nd DIA. 9-12-89) CW-2-2 (A & B)
CW-2-3 (POST-2nd DIA. 9-12-89) CW-2-3
CW-2-4 (PRE-3rd DIA. 9-13-89) CW-24
CW-2-5 (BETWEEN 3rd & 4th DIA. 9-13-89) CW-2-5

* NO MOISTURE WAS CAPTURED IN THE WATER TRAP




SULFATE #4 - SQUTH CELL

IK TUBES ' ID FOR LAB ANALYSIS
#4859 : POINTS 1-10 IK-4859 (A & B)
#6 : POINTS 11-20 IX-6 {A & B)
#105 : POINTS 21-30 IK-105

#14 : POINTS 3140 IK-14

#144 : BLANK (TAKEN BEFORE 3rd DIAMETER) IK-144

#5 : BLANK (TAKEN AFTER TESTING COMPLETED) IK-5
IK BACKUP FILTERS T~

IK-4859-BU IK-4859-BU
IK-6-BU IK-6-BU
IK-105-BU IK-105-BU
IK-14-BU IK-14-BU
IX-144-BLANK (TAKEN BEFORE 3rd DIA. 9-13-89) IK-144-BU
IK-5-BLANK (TAKEN AFTER TESTING COMPLETED) IK-5-BU

HI-VOL FII TERS

9-13-89 : HI-VOL #1 (4 HOURS, 50 MINUTES @ 35 FPM) HV4-1
9-13-89 : HI-VOL #2 (4 HOURS, 50 MINUTES @ 35 FPM) HV-4-2
9-13-89 : HI-VOL #1 (POST-TEST BLANK) HV4-3
9-13-89 : HI-VOL #2 (POST-TEST BLANK) HV-4-4
9-14-89 : HI-VOL #1 (3-HOURS, 30 MINUTES @ 35 FPM) HV4-5
9-14-89 : HI-VOL #2 (3-HOURS, 30 MINUTES @ 35 FPM) HV-4-6
9-14-89 : HI-VOL #1 (POST TEST BLANK) HV-4-7
9-14-89 : HI-VOL #2 (POST TEST BLANK) HV-4-8

CIRCULATING WATER SAMPLES

CW-4-1 (PRE-1st DIA. 9-13-89) . CW-4-1 (A & B)
CW-4-2 (BETWEEN 1st & 2nd DIA. 9-13-89) - CW-4-2 (A & B)
CW-4-3 (POST-2nd DIA. 9-13-89) CW-4-3
CW-4-4 (PRE-3rd DIA. 9-14-89) CW-4-4
CW-4-5 (BETWEEN 3rd & 4th DIA. 9-14-89) CW-4-5
CW-4-6 (POST-4th DIA. 9-14-89) CW-4-6

* NO MOITURE WAS CAPTURED IN THE WATER TRAP

————



INTERNATIONAL
TECHNOLOGY
CORPCRATION

Dear Larry Smith

Company: Environmental Systems

Your samples were receivedon: __ 9/22/89

They wereloggedinunder projectcode:__ ESC 44202

$-87: y /2 L - bow 00,24
W ?z ij//j-e‘; l)//

Your samples were received in good condition unless other-
wise indicated beiow.

If you have any questions please call (615) 588-6401 and
reference your project code.

Comments:

Thank you for your business, and we lock forward to working

with you again. % Uﬂ'ﬁ\ Marrot

. Beth Monroe,
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I3 ey ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANAILYSIS
Environmental Systems T  October 11, 1989
200 Tech Center Drive
Knoxville, TN 37912
ATTN: Larry Smith
Job Number: ESC 44202 P.C. Number: 22298

This is the Certificate of Analysis for the following samples:

Client Project ID: Environmental Systems - —
Date Received by Lab: 09/22/89

Number of Samples: Six (6)

Sample Type: Water

SODIUM ANALYSIS

Results in mg/Titer (ppm}

Lab Sample ID Client Sample ID Result
PBWC0695/C0696 Method Blank 0.2 U
JJ6315 Cw-2-1B 27,600
JJ63l6 CW-4-1B 19,800
JJo317 I1K«6B 18.8
JJ6318 TK-1408 42,2
JJ6319 IX-1718 37.4
JJ6320 IK-48598 15.2

U - Compound was analyzed for but not detected. The number is the detection limit
for the sampie.

Date Digested: 09/29/89
Date Analyzed: 10/05/89

Reviewed and Approved:

ned & Computer Services Manager

American Council of Independent Laboratories
International Association of Environmental Testing Laboerataries
Amencan Associgiion for Laboratory Accreditaton

IT Analytical Services, 5815 Middiebrook Pike, Knoxville, TN 37921 681.1-89




v T e/

. IT ANALYTICAL SERVICES
Environmental Systems 5815 MIDDLEBROOK PIKE
October 11, 1989 KNOXVILLE, TN

Client Project ID: Environmental Systems Job Number: ESC 44202

e ]

SULFATE ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Lab Sample ID Client Sample ID Result
P0496/P0500 Method Blank 10U
JJ6315 CW-2-1B 6,800
JJ6316 CW-4-18 5,200
JJd6317 IK-6B 17 u*
JJ6318 [K-1408 17 U*
JJd6319 [K-1718 25 U*
Jd6320 [K-48598 25 U*

U - Compound was analyzed for but not detected. The number is the detection limit
for the sample.

® - Elevated detection limits due to dilution factors caused by insufficient sample
volumes.

Date Analyzed: 10/05/89

Ba0 - A
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APPENDIX E CALIBRATIONS
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s

TITLE: CALIBRATION OF WS/WD SENSORS

NO. ESC-P1-PPP-

LABORATORY CALIBRATION RECORD

WIND SPEED SENSOR (GENERATOR TYPE)

TEST SENSOR

REV.

|

?IME: 2\
TEMP: 23 26°C
B.P.: QIA X nnp .

MODEL (a\l{ . 27 1\Cle sy = T2
STANDARD .
MODEL_GW L,  271\00 s D5 7IS -~
BLADE S5 775 A CALIB. DATE _ /2 -38-85
TEST EQUIPMENT
ITEM MODEL S/N DATE OF LAST INTERCOMPARISON
FLOKE. DYM. EO225 292025 % 2-(%- 8§
STANDARD TEST SENSOR
FAN R.P.M. *CTUAT
VELOCITY (M/S)LELOCIW (4/5) VOLTS ERROR RANGE
%) START 0.577 023 Y .0co
250 2 [.92 - 02 000
<40 4 “0/ 227 / .02
%] 6 T.97 337 / .0Q3
255 8 7.92 LSS / . 002
972 10 1001 572 7 e
st 12 (.97 S / L0403
\ 326 14 ¥t.02 . 804 / . 003D
\ g\ 7 16 S, 17 A7 / . OO
18 (@ S8 &3 7/ _ 004
STOP & 0.2% 1/
PERFORMED BY:%‘O. M . DATE: 3-89
REVIEWED BY: ‘J/j[ij- DATE: Y (1e/%2
ESC QUALITY ASSURANCE PROCEDURE/INSTRUCTION PAGE OF




SNEMOMETER CALIB. OF. #ESC 2.

CALIBRATION DATE 3I-14-89

"~

VEL (FPM)=3409.22VOLTS+ 21.4%

VOLTS
0.108
0.227
0.337
0.4535
0.572
C. 4684
0.804
0.917
0.973

V(MPS)
1.99
4.01
3.97
7.99

10.01
11.97
14.02
15.97
16.98

V(FPM)
392
789

1175
1573
1971
2356
2760
3144
3343

VPRED (FFM)

390
795
1170
1573
1972
23353
27463
3148
3339

_ANEMOMETER CALIB. OF #ESC 3’

CALIEBRATION DATE 3-14-89

VEL (FPM)=3407.3xVOLTS+ 24.3

VvOLTS
0.108
0.224
0.340
0. 455
0.35&9
0. 687
6.802
0.916
0.974

ViMPS)Y
2.00
4.00
&.00
8.01
?.98

11.99
13.99
15.97
17.01

V(FPM)
394
787

1181
1577
1965
2360
2754
3144
3349

VFRED (FPM)

392
788
1183
1575
1963
2365
2737
3143

3343

ANEMOMETER CALIB. OF ESC #S.

CALIBRATION DATE 3-14-89

VEL (FPM)=32430.3%V0OLTS+ 18.4

VOLTS
0.110
0.222
0.340
0.460
0.571
0.683
0. 800
0.913
0.994

V(MPS)
2.00
3.99
6.03
8.06

10.06
12.00
14.02
16.01
17.42

VI(FPM)
394
785

1187
1587
1980
2362
2760
3152

34329

VPRED (FPM)

394
780
11835
1594
1977
2361
27463
3150
3428.

ERR ()
0.499
-0.770
0. 405
0.008
-0.0SS
0.125
-0.094
-0.126
0.118

ERR (%)
0.3&63
-0.012
-0.137
0.141
0.082
=0.201
-0.104
-0.048
0.1&7

ERF (L)
-0.524
0.699
0.194
-0.612
0,164
0.041
-0,099
G.044
0.032

CL(FPM)
S5.205
4.279
3.541
2.974
2.783
3.013
3.4&18
4.39&
4.826

CL (FPM)
4,299
3.9532
2.910
2.457
2.299
2.499
2.981
3.627
3.993

CL (FPM)
&.438
5.37%9
4.397
3.&656
3.473
3.744
4.458
S5.408
6.181

CL ()
1.335
0.538
0.303
0.18%
0.141
0.128
0.131
0.140
0.145

cLz)
1.0946
0.451
0. 246
0.15&
0.117
0.106
0.108
0.113
0.120

EL 0
1.632
0. 690
0.371
0,231
0.174&
0.139
0.161
0.172
0.180
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INTERNATIONAL
m TECHNOLOGY

RATION ‘
ORFO TYPE S PITOT TUBE
COMSTRUCTION CALIBRATIONS

Pitot 1.0, No. é’lorabd (Lf'«La(.L(A Date 4-8 -89 Performed By MS MM
1 -
‘ 2
A3IDE PLANE
$ -—é— o TRANSVERSE “!
LONCITUDINGL 0, A A Y TerE achsE o
TUBE AXIS o L2 Y :‘ "
0SI0E PLANE '
Dt = 0,74 (0.48 to 0.95 cm) al = Vil (<10®)
Pa = [.27 {1.05 Dt<P<1.50 Dt) a? = [@' (<10°)
Pb = .77 (1.05 Dt¢P<1,50 Dt)

[
galrord m
-~

] —_—

- —— ~ o -
T s s

Bl = Vi (<5°) = gd (¢ 0.32¢m)
B2 = g (<5°) . W= Y7 (¢ 0.08cm)




INTERNATIONAL
TECHNOLOGY
CORPORATION

PITOT ALIGNMENT CALIBRATIONS page 1 of 2
TYPE S PITOT TUBE

Pitot 1.D. No. (v FmLL aHachsd pate 4-8-84  Performed By MSH

Pitot Alignment Calibrations

jo TYPES MTOT TURE a)

1
a2 10 cm (Vain) FOR Dg= 13 em 172 )

SAMPLING HOZ2LE

X = (.45 (X21.90 cm)

SAMM NG SAMPLING
PROAE NOZZLE

STATIC PRESSURE
OPENING PLAXNE

BAPACT PRESSURE (1 P)

/ OPENING PLANE

TYPES . —
MIOT TUSE

(i) "™ N\

1
i

Is Ip higher than Np. \Y A=, (Ip must be higher
{

than Np )




TECENOLOGY
CORPORATION

I m INTERNATIONAL

PITOT ALIGNMENT CALIBRATIONS page 2 of 2
TYPE S PITOT TUBE

Pitot 1.D. No, [0,%')(0‘;4 abtachd vate _9-3-B4  rerformed BY _JISM

Pitot Alignment Calibrations .
wWolilem |

Qm)

THERMOCOUPLE S ’
_/‘tm cm (374 )
Tr —dl
g D . TYPESMTOT TUBE ‘ ’
I

7,67 (W27,62 cm)
2.20 (221,90 cm)

=
1]

~
n

TYPESPITOT TUBE

o
-

' SAMPLE PROBE |~t— Y 37.62 ¢m (3in.) ——sm

T

y= 102 (¥27.62 em)

Determined Coefficient (A 8%




APPENDIX F OPERATIONAL DATA




proposal No. 1.A54-223 Date

WARRANTY OF PERFORMANCE

To__West End Chemical Co.

3,500 Gom

Circulating Water Rate

~  Cooled From 85 °F to

78 F

Under following conditiens:

WetBulb 15  *F, Elevation__ = = e

Tower Location Ground

Wind Velocity 0 -10 MPH,

Tower Site____ West ¥nd, California

Tower must be located in unobstructed area.

Max, drift loss 0.29% of circulation.

;

Counterflow Induced Draft Cooling Tower Model

SPECIFICATIONS -

2SF54A-14 4-24%w24-2C240

Na. of Cells—2

No. Fans Per Cell

1

PHYSICAL DATA

fach Cell _ 24, _24

Arranged side bv side

‘ . ” .
})’Overall Height (Basin Curb to Fan Deck) _Fr. Bolts, Nuts & Washers Galvanized
i Overall Base 25! Wide x Long Nails Copper
E Approx. Basin Dimensions 26x50 - Ft. | Castings. Cast Iron
i
‘DISTRIBUTION SYSTEM Type Fan Stack Venturi Redwood
TYPG_IIPS-I)Ia-L__th Header of steel >
i imi DA S5
\Laterais of_steel Nezzes of bronze Drift Eliminators D
Totai Static Pumping Head (Above Basin Curb) 57 Fi. Tower Sheathing Double wall Redwood
Cenrerline Header above Basin Curb 441 11" Ft. (1” nomin.al)

Manufacture

FANS CFems has Leea Y'é.f’q.ccq’ Mareh IQSC,)

Access to Top of Tower__Stairway

_ Total No.__2 o.a.-_l.i__ No. Blades per Fan____ 2= & DESIGN DETAILS
fan HP at Mator— 21 ____ Fan Speed. .. .. 242 rpm Design Wind Load 30 PSEF
: Tip Speed 10,640 FPM.
Lo Deciph . GFM/Fan__Crerd Static . 360
MOTORS v W 280,000 3.03
Number 2 HP 35 RPM 1800 " ater C.f-:‘nc'enrranon s
*Type TEXC mig GE or equal + *. MISCELLANEOUS
V Itage 440 Phaqp 3 i 60 ORI IEL RO S PR - .
J Yo A Cycle— T .- .. Anchor Bolts by Purchaser
Ga\ns - et Dt e T
Anchor Bolt Material -
Number___z__ Type___S.PlI_a-l_b.ﬁ_‘LQ.l__'__ I L VIS T KPR . .. O .
.Mfgr. Tafkin " ' ‘Model 90 V. B, - ‘x Basinby Purchaser M
DRIVE SHAFTS - - _ Basin of. Concrete
mg,____I_O_Hlé___ Modet 200 SN Tower Past Lengrh Belaw Bas:n Top 24"

l COlLSHED

No of Coil Bays_&__

‘ He,ghr af Coilshed Dcors_____a !

! warerial.Stainless Disc Carbon Steel Shaft

No. ot Dist. Sys:ems__z_.__._
. Max. Coil Length__

Querall Lengfh._...-—:-’-q-‘-—-—-__.. Cverall Width

Coil Supports by urchaser

Coil Supports of.

20 -+ Approx. Shipping Wt 241,000 =
—26’ Operating Wt 313,000 z
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Stauffer

STAUFF AL COMPANY g% 231569
\Vestend, California 93564 pre qeotin

C‘ ; ; p CLQ—Q a2 ¢ Contract No...- ........... -

3¢6¢E
Req. No -

AR 197-132
Account NOwwoweoo o .

Cighth Day of April

This Agreement, Made the _in the year One Thousand

Nine Hundred and Sixty-ilire , by and between the Fluor Products Co. lnc.
339 E. San Antonio Crive Long Beach, California 90807

hereinafter called the Contractor, and the Stauffer Chemical Company, a Delaware corporation,

hereinafter called the Owner.

W itnesseth: That the Contractor and the Owner for the consideration hereinafter named,

agree as follows:

Article 1. The Contractor agrees to provide all of the material, equipment and labor and to
perform all of the work. worurnisn and erect Fluor odel 253-578 2-cei! Induced Drat

Crossflow Cooling Tower,

as described in the specifications in Article II

and shown on the plans or drawings as prepared by

Architect, Engineer for the erection and completion of . S3T€

to be erected at Westend, California

and to do, to the satisfaction of the Owner and said Architect, Engineer, everything required of the
Contractor by the drawings and specifications, including the General Conditions thereof, except as
herein expressly modified or changed, it being agreed that such drawings and specifications, inelud-
ing the General Conditions thereof, are as fully a part of this Agreement as if hereto attached or
herein repeated. It is further agreed that the decision of the Owner and Architect, Engineer as to
the true constrvction and meaning of said drawings and specifications shail be final.




H N PAGE 20OF 6§
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- Article I

A. Contractor shall furaish all labor, material , tools, equipment and
sugarvision to erect Fluor ~odel 253-578 2~-cell Induced Draft Crossflow
Cocling Tower to cool 9360 GPM of water from 88° to 78%F with a 72°F
design wet bulb temperature in accordance with your proposal No, LA-
CT-BO79A dated Cctober 31, 1968 with the following changes:

(1) Fiberglas end wall casing in lieu of the quoted asbestos board.
(2) Stairway in lieu of the quoted ladder,

(2) Two (2) 2-speed TEFC motors in lieu of the quoted 1-speed fan
motors (manufacturer: U,5., G.E, or =quivalent - no aluminum cases),

(4) Two (2) 20 ft. -~ 6 bladed Fluor-Aire fiberglas fan assemblies in
lieu of the quoted 20 ft - 4 bladed Fluor-Solar assemblies.

(5) Stainless steel structural connectors in lieu of the quoted gal vanized-
- Corten, '

(6) Two(2)1.15 service fag

EFC motors in lieu of the quotad
9@\3?’ 1.00 - service factor mo

B. Work to commence at once upon direction of Owner's Supervising Engineer
and completed without undue defay in a workmanlike manner,

raes *21.12.070 ™ 2-69
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Mannlazowzer

aemical Company — Tluor Products Co., Inc..
_ Westend, California ©3564 °
-By:_Frec: A _Bela - - —
Inguiry Ne. — - Propesal No. LA-CT-3079 - '
.. X - 7
Rawe: Crig, —Rev. . Dawer Osig. 18-7-53 Pev, e i
All daea ser forth hereln {5 in acessdunce with dulisitions S standacds publisied by the Cadling Tewer Lnmiizae,
Symbel ™ = inimws inforanticn o b fiMed-in Ly ocustewl, cther hwems may be spreified 2. cumtewes s i,
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. i
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COOLING TOWER INSTITUTZ=
INQUIRY & BID FORM

Sheer 2 of 2

Inquiry No,

—

rorosal No. 12T T 2070

STRUCTURAL DETAILS (Cont'd.}
HotWater Inlet—Number
Nom. Diamerer, in.
Description
Height Inler Above Basin Curb, fr.
*Access o Top of Tower
Shipping Weight, ibs.
Operaring Weighe, bs.

2

16![

125= A5: Tlanze

25 - SH J
Stalzwav

102000

163, 700

Fill Spacing 'Vert, ) 24" grn cenier
Eill volume f7ill onlv) 43,200 7t
Till Wetted 3:-face 46 300 f:*

MATERIALS OF CONSTRUCTICON
Framework Members
Casing
Filling
Supporz
Drifr Climinators
Spacer
Fun Stacks
Louvers, Material
Partirions
Fan Deck
Water Distribution=Type
Marerial
Lumber Pre-Treatment
Tvpe of Treatment
[tems Treazad
Splaushers or Sprav Nozzles
Stairvay and Haneral
Structuraj Connecrors
Riny Joint Conneciors
Bolts. Nuts, Washers
Anchor Connectors
Nails
Mechanical Equipmenc Support
*Anchor Bolts—Marerial
Furnished by
*Cold Wacter Basin—Macerial
Furnished by
*RBasin Accessories, by Mig.

3]

Douglas =ir

Fiberglazs

Redwood (1" nominall

Douglas Fir

Redwood

Marine Pivwood

Redwnoaod

Cement 130estos
Redwood
Deovsias T0r

Fnclosecd - Low Pressure

Recwvnod Srave

Yes

Pressurs ttearad  T3=/1

All wood

— .
ColvRropw.ene

Redwood/ Jouglas Iir

Calvanizsad

Nope ugsed

Calvanizes

Cast Iron

Nzils=-Calvanized

Calvznized Steel

304 Stairmiagsg Sisal

Purchaser

Congrete

Purchager

MECHANICAL EQUIPMENT
Fans
Number
Type or Model
\Manufacturer
Diameter, ft.
Number uf Blades

2

Adjuszabis Pitgch Propeller
Fluor-Spizr 5
16!

4




COOLING TOWER INSTITUTE

INQUIRY & BID FORM P

Sheet3of 3
Inquicy No.
Proposal No, LA=CT R0

MECHANICAL EQUIPMENT (Cont'd.)
Fans
Fan Speed, RPN
Tip Speed, FPM
BHP per fan, driver ourput
Blade Material
Hub Macerial

213

11,650

69, 4

Stainless Stee!

Galvanized waldment

Total Static Pressure, in. H,0 . 385
Velocity Pressurs, in. H,0 355
Air Delivery per Fan, ACEM 463, 000
Fan Scacdic Efficiency .40
Speed Reducer
Number 2
Type Spiral Bevel
Model TWD .53
Manuiacrurer Fluor-Western
Reduczion Rario 7.62:1
AGMA Mechanical H.P. Rating 80
Servics Factor at Rated H.P. of Driver 2.0 minimum
No. of Reductions Double

Corrosion-nroofing

Not recommenced

Full Load Speed, RPM
*Cle¢. Char.~phase/cycles/volts
Rated H.P.

Drive Shaft

Number 2

Type Non-lubricated Flexinle
Madel 5006

Manuiacturer Fluor

Rated H.P. 75

Drive Shaft Material Epoxv Coated

Coupling Materiai Negprene
Driver

Numbet 2

*Kiad Electric Motor

*Type TEEFC

Manufactures Mzjor Manufaciurer-Fluor Qoption

-

1775

3-50-230/460

75

ADDITIONAL DATA

[

QCTOBER 1081
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(o} KERR-MCGEE CHEMICAL CORPORATION

TROHA. CALIFORNIA 92562

August 30, 1989

Dr. William Kuby RFCEIVED

Air Quality Engineer

San Bernardino County APCD R
15505 Civic Drive 091989
Victorville, CA 92392 ;e’»!.',',ljy[ﬂu“g[ws igap

RE: Westend Cooling Tower Compliance Test Dates. A.C.E. Project.
Dear Dr. Ruby:

Compliance test dates to measure emission rates from the Westend No. 2 and
No. 4 cooling towers has been confirmed for the week of September 11, 1989,
Environmental Systems Corporation (ESC), the contravtor, will arrive on-site
on Monday September 11 and will spend the majority of the day receiving
safety training and facility orientation. On Tuesday, September 12,
deployment of the measurement equipment will be completed and testing begun.
On-site testing is expected to be completed by September 15 with a written
report delivered to us by October 15, 1989.

Attached is a brief description of test characteristicg for drift tests, PM
measurement and PMI0 tests. The drift test protocol was utilized by ESC
during the 1986 baseline test program. The PM/PMI0 test protocol is taken
directly from the procedures employed by Engineering-Science during the
PM/PM10 measurements they conducted as part of the 1986 baseline test
program (confirmed by verbal communication with D. Becvar and R. Herbert,
August 21-22, 1989). To adhere to the procedures and protocol developed for
that program, we are attempting to follow these methodologies as close as
possible.

On August 15, Mr, Jim Lehman, via telephone, informed me that he has
reviewed the proposed cooling tower test plan and is recommending approval.
We have not received written approval as of this date, and trust that in
lieu of not receiving written approval, verbal approval will suffice for the
record. OSince we are proceeding forth with this test plan and schedule, we
would appreciate a prompt notice if our understanding is contrary to that
held by the District.

Mr. Lehman has been apprised of the test schedule and is planning to visit
the site on September 12 at 10 a.m. to discuss the program and witness
deployment of the measurement equipment. You are also invited should your
schedule permit, Please do not hesitate to contact me at (619) 372-2073
should you have any questions.

Sincerely, ~

g W)

ehis M, Walley

ZMW/ms )
Attachment
cc: T. F. Canning R. B. Chase

A. D. Puri L. S. Trowsdale




ATTACHMENT

GENERAL TEST CHARACTERISTICS

Drift Tests (percent of circulating water rate)

a.

b.

One cell per cooling tower, either the north or south cell, from Westend
No. 2 and No. 4 will be chosen for testing.

The number of sampling points will be 40 per cell. -

The traverse diameters will be every 45° for a total of four versus the
normal two per diameter.

The Isokinetic (IX) tubes will be backed up by a water trap and filter,
both of which will be chemically analyzed.

Cooling tower inlet air mineral concentrations will be measured and
compared with exit plane concentratioms.

Additional circulating water samples will be taken to assessg the
variability in circulating water chemistry.

Updraft air velocity will be quantified as to the angle, off normal, and
the IK measurement adjusted accordingly.

Circulating waterflow measurement will be made for the test cell.

Chemical rinse procedures will be performed using deionized water and
will only use acid rinse for final washing of the IK tubes,

PM—10 Measurements

a.

bl

One test will be made at a single point on each of the same cells chosen
for drift measurements using an Anderson Cascade Impactor. A
preseparator will be used, however, no "reference” impactor {see page 11
of Test Plan, point 8) is required.

Gravimetric assays will be performed on-site using Kerr-McGee
facilities.

Particulate Matter (PM) Tests

a.

b.

PM tests will be performed on the same two cells referred to above using
an EPA Method 5 type train.

One 24 point (i.e. two 12-point diameters) equal area traverse will be
made per cell.
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ANDERSEN MARK III

STACK SAMPLER

FIGURE 2.
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NOMECLATURE

| -~ CROSS SECTIONAL AREA OF NODZZLE, SG. FT.
{ — CROSS SECTIONAL AREA OF STACK, S§Q. FT.
g — FRACTION BY VOLUME OF WATER VAPCR IN GAS STREAM.
t— PITOT TUBE COEFFICIENT, DIMENSIONLESS.
| = CONCENTRATION OF PARTICULATE MATTER IN STACK BAS, GR. /DSCF.
- AVERAGE PRESSURE DROP ACROSS THE ORIFICE, INCHES He0.
- AVERAGE 6G. ROOT VELOCITY HEAD OF STACK B8RS, INCHES H20.
|— PERCENT OF ISOKINETIC SAMPLING .
:= DRY MOLECULAR WEIGHWT OF BSTACK 6AS, LB/LB. MOLE.
= TOTAL AMOUNT OF PARTICULRTE MATTER COLLECTED, G.
— MOLECULAR WEIGHT OF STACK BRS (WET BASIS), LB/LB. MOLE.
~ BAROMETRIC PRESSURE, INCHES HG,
=~ RABSOLUTE BTACK BAS PRESSURE, INCHES HG.
t = PARTICULATE MASS RATE, LBS/HR.
— VOLUMETRIC FLOW RRTE, RCTURL CONDITIONS FT3/MIN.
(0 - VOLUMETRIC FLOW RATE AT STANDARD CONDITIONS, (DRY BASIS)
= AVERARGE DRY BAS METER TEMPERATURE, #R.
| = AVERAGE STACK TEMPERAATURE, *R.
'+ TOTAL SAMPLING TIME, MIN,

t = TOTAL VOLUME OF LIQUID COLLECTED IN IMPINGERS AND SILICA BGEL, ML.
- VOLUME OF GAS SAMPLE THROUGH THE DRY GAS METER (METER CONDITIONS), CUBIC FT.
TD - VOLUME OF GRS SAMPLE THROUGH THE DRY GRS METER AT STANDARD CONDITONS FT3.

TD - VOLUME OF WATER COLLECTED AT 29.92 IN. HG. AND 70# F CUBIC FT,
- STACK GAS VELOCITY, ACTUAL FT. PER MINUTE.

DRY METER SRS CRLIBRATION FACTOR.

FT3/MIN,






