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I. Introduction

FPC-1 Fuel Performance Catalyst is a burn rate modifier (catalyst) proven to reduce fuel
consumption and increase engine horsepower in several recognized, independent laboratory tests,
and several hundred independent field trials. The catalyst speeds the rate of flame propagation,
and therefore, is particularly beneficial to engines wherein engine design and/or operation type
contribute to efficiency loss.

Although innately more efficient than high-speed engines in mobile equipment, dozens of genset
trials have shown the use of FPC-1 creates fuel consumption reductions in the range of 3.0%
to 4.5%. Some seventeen tests in medium-speed diesel engines running on light fuel oil (# 2
diesel) have demonstrated an average reduction in fuel consumption of 3.52% with FPC-1 fuel
treatment. Further, a test of FPC-1 conducted Southwest Research Institute in a 2500
horsepower, medium-speed, turbocharged genset, showed the catalyst created a nearly 2% gain
in efficiency. Combustion experts agree that a 2% gain in a test and engine of this type will
translate to a 3.5% to 4.5% gain in a similar engine operating in the field.

The catalyst also has a positive impact upon the products of incomplete combustion, primarily
soot (smoke) and carbon monoxide, a fact which further confirms the catalyst improves the rate
of combustion.

The intent of the current trial at Cominco Alaska’s Red Dog Mine is to determine the degree
of fuel consumption reduction created by the addition of FPC-1 to the arctic diesel fuel supplied
to the powerhouse. The test methodology for determining fuel consumption uses both the
"carbon mass balance" (CMB) and powerhouse data from the control panel and in-line fuel
flowmeters.

The CMB method measures the carbon containing products of the combustion process (CO2,
CO, HC) found in the exhaust, rather than directly measuring fuel flow into the engine. The
CMB also makes possible the determination of FPC-1’s effect upon regulated emissions,
specifically smoke and carbon monoxide (CO).

This report summarizes and compares the baseline and FPC-1 treated fuel rates of consumption
and emissions data for Units # 2 and # 5, both Wartsila 16V32s. Unit # 2 has a different
camshaft and injection timing than Unit # 5, a design that sacrifices efficiency for reduced
emissions of oxides of nitrogen (NOx). Unit # 5 has proven to be more efficient (approximately
8%) than Unit # 2.

II. Discussion of Carbon Mass Balance Method

The CMB uses state-of-the-art, non-dispersive infrared analysis (NDIR) and the measurement
of carbon containing exhaust gases to determine fuel consumption indirectly. The method has
been central to the EPA Federal Test Procedures (FTP) and Highway Fuel Economy Test
(HFET) since 1974, and is internationally recognized.



The exhaust gas data collected during the baseline and treated fuel carbon balance tests for Units
# 2 and 5 are summarized on the attached computer printouts (Appendix 1). From these data,
the volume fraction (VF) of each gas is determined and the average molecular weight (Mwt) of
the exhaust gases computed. Next, the engine performance factor (pf) or the carbon mass in the
exhaust is computed. The pf is finally corrected for exhaust temperature and exhaust pressure
velocity (exhaust density), and intake air pressure (barometric) yielding a engine performance
factor (PF) or carbon mass flow rate corrected for total exhaust mass flow. The PFs are shown
on the bottom of the computer printouts found in Appendix 1. A positive change in PF equates
to a reduction in fuel consumption.

The CMB calculations and legend are found on Figure 1 under Appendix 7. A sample
calculation is found on Figure 2, also under Appendix 7.

Correction for Fuel Density

The treated fuel PF (PF2) must be corrected for any change in fuel density (measured as specific
gravity), and therefore, energy content. The baseline fuel density is used as the reference. The
correction factor (if applicable) for fuel density is shown on the treated fuel database computer
printouts.

Correction for Barometric Pressure and Ambient (intake air) Temperature

The barometric pressure is used in the calculation of both the baseline and treated fuel PFs.
These pressure readings were taken at the airport in Kotzebue and corrected for the altitude (970
feet elevation) at the powerhouse. This approach was discussed with and approved by Mr.
Harmon Ranney, Environmental Coordinator. The correction is made as follows:

* barometric pressure sea level - (970/1000)(.11) = atmospheric pressure corrected for altitude
The corrected barometric pressure is shown on the treated fuel computer printouts.

Ambient temperature changes are corrected for in the calculation of the exhaust mass flowrate
since changes in intake air temperature will be reflected in the exhaust temperature.

III. Accuracy of the Two Test Methods

The CMB data and test method have proven to be accurate to + 1%. The accuracy of the
powerhouse flowmeters is approximately + 4%, although the accuracy of the method is
improved by collecting a large body of data over multiple test runs. The CMB also collects
considerable data. Therefore, the CMB is the more accurate of the two methods and is more
likely to reveal the actual rate of fuel consumption.

For example, during baseline testing of Unit # 2, back-to-back baselines were conducted in an
attempt to stabilize engine load. All factors influencing fuel consumption at a given power



output were measured. The powerhouse data indicated the load was reduced approximately 5%
(see powerhouse data on Table 1, Appendix 2) during the second baseline, yet the flowmeters
were unable to register a change in fuel consumption. The CMB, on the other hand, showed
a fuel consumption reduction of 1.40% (see computer printouts, Appendix 3), a change that
more closely reflects the reduction in power output of the engine.

Given the accuracy of the two methods, this would be expected. It is less likely that the
flowmeter, having an accuracy of + 4%, would register a 1% change.

IV. Discussion of the Powerhouse Data for the Baseline and Treated Fuel Tests

Both engines were tested over a fifty (50) minute period for both the baseline and treated fuel
runs. Data points were taken every two and one-half (2.5) minutes. Stop watches were used
to synchronize the start of data acquisition and to ensure readings were taken at the same time
and at the nominated interval (2.5 minutes).

While the engines were operating under a fixed load (in droop), the following powerhouse data
were recorded:

Exhaust temperature (stack A and B, after Turbo)
Megawatts (MW)

KVAR

Amps

Megavoltamps (MVA)

Power factor (PF)

Kilowatt hours per gallon of fuel (Kwh/G)
Gallons of fuel consumed per five minute interval
Gallons per minute (gpm)

These data from each test run are compiled on Table 2, Appendix 4.

Exhaust Stack Temperature

Typically, exhaust gas temperatures are taken at the same point as the exhaust pressure velocity
and exhaust gas readings when using CMB. However, the heat recovery system made accurate
measurement of engine exhaust temperature impossible. Therefore, exhaust gas temperature
readings at the turbocharger and prior to the heat recovery system, were used in the CMB
calculations to correct for changes in total exhaust mass.

V. Discussion of the Bacharach Smoke Spot Method

Smoke is a product of incomplete combustion, and as such, is a measure of engine efficiency.
Smoke is simply unburned fuel droplets not consumed during the final phase or tail of
combustion when combustion temperatures are significantly lower, and most of the oxygen in
the combustion chamber has been expended. The FPC-1 catalyst improves the oxidation of these
fuel droplets, extracting more useful energy and reducing smoke emissions.
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Baseline smoke density was determined using the widely accepted Bacharach Smoke Spot
method. The Bacharach method draws a specific volume of exhaust gas through a standard 5
micron filter medium. The particulate in the exhaust gas sample collects on the surface of the
filter medium. The surface is darkened by the particulate according to the density of the
particulate in the exhaust sample. The greater the particulate density, the darker the color. The
Bacharach smoke scale ranges from 0 to 9, with O being a white, particulate free filter, and 9
being a completely black filter.

The smoke spot numbers are relative smoke density numbers for each engine tested and can be
used to determine any change in smoke emissions when compared to FPC-1 treated fuel. A
comparison of the baseline and treated Smoke Numbers (shown on Table 3, Appendix 5) indicate
the use of FPC-1 created an approximate reduction in smoke density of 20%. Smoke reductions
in other genset trials average 19.5%.

VI. Discussion of Fuel Consumption Results
Unit # 2

Unit # 2 was the only engine tested with fuel under full FPC-1 treatment (January 29 and 31
powerhouse data, and January 31 CMB data). The test runs for both engines on February 19th
were done on partially treated fuel. This was due to a problem with the metering pump. As
near as could be determined, the fuel treatment rate during the test runs was approximately one
third of the 1:5000 mixing ratio recommended by the manufacturer (see Discussion of the Effect
of Mixing Ratio under Section VII).

The uncorrected powerhouse data (not including the run on partially treated fuel) for Unit # 2
indicates an average fuel consumption reduction of 1.79% {(1.41% + 1.65% + 2.31%)/3} for
the three treated fuel test runs (January 29 and 31). The test run of January 29th (1.65%)
cannot be corrected for fuel density. Both test runs on the 31st have fuel density data. The
average uncorrected percentage change in fuel consumption for the two treated fuel runs on the
31stis 1.86% {(1.41% + 2.31%/2).

Fuel density was 0.25% lower (correction factor for gallons consumed= 0.9975) and intake air
temperature was 4.5 degrees C lower (correction factor = 0.9955, see explanation of correction
factor on Figure 3, Appendix 7). The two factors combine to correct the powerhouse data
collected on the 31st towards a greater reduction in fuel consumption. Therefore, the
powerhouse data collected from tests run on Unit # 2 on the 31st of January indicate an average
fuel consumption reduction with FPC-1 treated fuel of 2.53%.

The first treated test run on the 31st reproduced the baseline engine load more closely than the
treated test of the 29th or the 2nd treated test of the 31st. The fuel consumption reduction was
the greatest during this test (2.31% uncorrected). The reduction was 2.98% after correcting for
fuel density and intake air temperature. Because of the precision of load reproduction during
this test, the results obtained may be considered the most accurate, and therefore, the most



representative of the effect of FPC-1 upon fuel consumption in Unit #2.

The final treated test run on Unit # 2 (February 19th), as mentioned above, was done while
running on grossly undertreated fuel. Therefore, the data and results from this test must be
considered invalid, particularly the powerhouse data which is less sensitive to fuel consumption
change (see discussion under section III. Accuracy of the Two Test Methods).

The CMB methodology corrects fuel consumption for changes in fuel density, intake air
temperature, and pressure (barometric) from the baseline. The treated CMB test run on Unit
# 2 (January 31) compared to the baseline CMB test run (January 18) shows a 4.75% reduction
in fuel consumption.

Again, the final treated fuel CMB (February 19) was run on grossly undertreated fuel. The
CMB showed a 3.69% fuel consumption reduction in fuel consumption over the baseline, but
also a reduction of over 1.0% from the improvement seen under full fuel treatment. Although
the improvement might be significant, due to the undertreatment, the results of this test run
should not be weighted as heavily as results seen under full treatment (January 31).

Unit # 5

The powerhouse test runs of January 29 and 31 were under full treatment with FPC-1. None
of the CMB test runs on Unit # 5 were under full treatment with FPC-1. The powerhouse data
for the 29th indicates a fuel consumption reduction (uncorrected) with FPC-1 fuel treatment of
1.30%. The fuel density was unknown, but the intake air temperature was 6.4 degrees C.
lower. Using the same formula as that used for Unit # 2 to correct for intake air temperature
(see Figure 3, Appendix 7), the gallons consumed would be corrected 0.64 % (correction factor
= 0.9936) towards a reduction in fuel consumption (1.90% corrected). The powerhouse data
from the 31st can be corrected for both fuel density and intake air temperature. Like Unit # 2,
the fuel density was 0.25% lower. Intake air temperature was 6.4 degrees C. lower on the 31st,
also. The powerhouse data indicates an increase in fuel consumption of 0.72% (uncorrected).
After correcting for fuel density and intake temperature, the actual fuel consumption change was
-0.20%. The average reduction in fuel consumption for the two powerhouse test runs on Unit
#5 with FPC-1 treated fuel is 1.05%.

The only CMB test comparing baseline to treated fuel was that of February 19 when the fuel was
grossly undertreated. Here the CMB data indicates a 3.76% reduction in fuel consumption.
There was some difficulty in maintaining a constant load during this test run also, which led to
slightly erratic exhaust gas pressure velocity readings. An inaccuracy in these readings could
have led to a slightly greater change in fuel consumption that otherwise expected. However, the
change closely reproduces the improvement seen in Unit # 2 for the same day.

The final test run on Unit # 5, like # 2, was done on grossly undertreated fuel.

As mentioned in the previous discussion of the accuracy of the two methods, the CMB



methodology has at least twice the accuracy of the powerhouse flowmeters. The 4.75%, 3.69%,
and 3.76% change improvements are several times greater than the range of accuracy for the
CMB methodology (+ 1%), whereas the 2.53% and 1.05% improvements in the powerhouse
data fall well within the range of accuracy for the flowmeters (+ 4%). However, the
powerhouse data has shown consistent changes in fuel consumption from run to run when under
full treatment providing a large database that helps confirm the improvement seen in the CMB.

The NDIR analysis and Bacharach smoke density test also indicate reductions in CO and smoke
of 40% and 20%, respectively, for Unit # 2 under full treatment. While undertreated, the Co
emissions returned to baseline levels, while smoke remained at full treatment levels (-20%).
These data agree with prior experience. CO has always been more readily effected by the
addition or removal of FPC-1 from fuel.

Unit # 5 showed no change in CO with partially treated fuel, agreeing with Unit # 2. Also in
agreement with Unit # 2, the smoke levels were reduced 20% while running on partial
treatment.

These changes, created by FPC-1, further support the observed reductions in fuel consumption,
as well as the mode of action of the catalyst. Results from seventeen previous genset tests in
engines of 3,500 to 11,000 horsepower and 500 to 1000 rpm ranges reveal similar
improvements.

VII. The Effect of Mixing Ratio

The tests runs on February 19th were done on fuel only partially treated with FPC-1. UHI
determined the recommended mixing ratio by conducted several studies with FPC-1 fuel
treatment at various mixing ratios and concentrations of the active ingredient. These studies
show efficiency gain with the catalyst are not profoundly affected with fuel treat rates falling
between 80% and 120% of recommendation, although higher concentrations trend toward greater
gains. However, as might be expected, treat rates falling below 80% cause increasing losses
until approximately 20% of treat rate. At this point, any improvement created by FPC-1 is so
small it cannot be measured by typical instrumentation. Therefore, it is not surprising that
improvements in Unit # 2 (wherein historical data exists) are lower during tests done on the
19th. It would also be expected that data from Unit # 5 would also show diminished
improvements.

The effect of mixing ratio is also influenced by the engine conditioning, and deconditioning
period observed in other laboratory and field tests. Once the fuel is treated with FPC-1, the
engine starts into a gradual conditioning or preconditioning period. The engine begins to trend
towards efficiency gain for several hundred hours. Along with the gains in engine efficiency,
smoke and carbon monoxide emissions soon begin trending downward.

Once FPC-1 is removed from the fuel, the engine preconditioning period begins to reverse itself
very gradually. The "return to baseline” engine efficiency and emissions output requires



approximately the same amount of time as did preconditioning. Therefore, although the
effectiveness of the catalyst is certain to be reduced with partial treatment, the engines could still
produce significant

VIII. Conclusions

(1) The data compiled during the Red Dog powerhouse trial on Units 2 and 5 confirm the
mode of action of the FPC-1 catalyst. Fuel consumption and emissions are reduced at the same
power settings, indicating improved flame speed. The more profound improvement seen in Unit
# 2 would be expected since this engine is less efficient than Unit # 5 to begin with.

2) The powerhouse flowmeters are less accurate than the CMB instruments, as demonstrated
by the back-to-back baseline tests on Unit # 2. The consistency of both methods and the size
of the database improve the accuracy of both methods.

3) The loads for Unit # 2 and Unit # 5 were closely reproduced for all treated test runs on
January 17, 18, 29, 31, and February 19. The first treated run on the 31st produced loads
identical to the baseline and therefore, may be considered the most representative of the actual
fuel consumption reduction created by the use of FPC-1. Fuel consumption was reduced 2.98%
(corrected) during this particular run.

4) Smoke density was reduced approximately 20%, which agrees with reductions in prior
genset tests.

®)) Carbon monoxide (CO) was reduced approximately 40% in Unit # 2 under full treatment.
Neither test engine saw CO reductions when only running on partially treated fuel.

(6) The powerhouse data that can be corrected for fuel density and ambient temperature
shows an average fuel consumption reduction of 2.53 % for Unit # 2 and 1.05% for Unit # 5 for
all test runs under full treatment.

) The CMB method shows fuel consumption was reduced 4.75% in Unit # 2 when under
full treatment, and 3.69% while undertreated. Unit # 5 showed a fuel consumption reduction
of 3.76% using the CMB while undertreated.



Table 1. Powerhouse Data for Back-to-Back Baseline Runs of Unit # 2

Unit No. E. Temp. MW PE KVAR Amps MVA Kwh/G gpm

2 854.6 F 375 .879 2018 584 4.26 12.36 4.84

*2 863.6 F 3.77 .934 1438 555 4.04 12.42 4.84
* Re-test
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Test Date

*Jan 18
Jan 29
Jan 31
Jan 31
+Feb 19

Jan 17
Jan 29
Jan 31
+Feb 19

Table 2. Powerhouse Data for Baseline and Treated Fuel Runs of Unit # 2 and Unit # 5

E. Temp.

863.6 F
na

8456 F
845.6 F
876.2 F

852.8 F

860.9 F

3.77
3.74
3.76
3.77
3.80

3.75
3.73
3.75
3.76

.934
.942
933
.948
.939

.927
.908
.932
.929

UNIT # 2

KVAR Amps MVA Kwh/G
1438 555 4.04 12.42
1341 545 3.97 12.60
1447 550 4.02 12.60
1252 544 3.96 12.59
1398 554 4.03 12.19
UNIT # 5

1522 555 4.05 13.39
1637 564 4.09 13.56
1456 552 4.04 13.41
1485 555 4.06 13.35

G/test gpm

242.0
238.0
236.4
238.6
247.0

221.0
218.2
222.7
223.0

* The Jan. 31st run that is bolded most closely matches the load during the baseline on Jan. 18th.
+ The Feb 19th run was done on partially treated fuel.
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4.42
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Table 3: Smoke Numbers

Engine Base Smoke No. Treated Smoke No.
No. 2 5.0 na
*No. 2 5.0 4.0
No. 2 4.0
No. 5 5.0 4.0

* 2nd test runs for both baseline and treated fuels.
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FIGURE 3

THE INFLUENCE OF INTAKE AND CHARGE AIR TEMPERATURE ON
FUEL CONSUMPTION

Based on mill experience and discussions with engine manufacturers, the impact of a change of 10
degrees Centigrade in intake air temperature on fuel consumption is approximately 1%, i.e., as intake air
temperature is reduced fuel consumption increases, assuming load is held constant. Although Wartsila
was unable to provide “correction factors”, the attached charts for the VASA 32 show the relationships
between charge air temperature, intake air temperature, fuel consumption. exhaust gas temperature, etc.

Calculation of Fuel Consumption correction factor based on Intake Air Temperature differences for Unit
#2 Baseline (1/18/95) vs. Treated (1/31/95):

1/18/95 Intake Air Temperature 80 degrees F. = 26.7 degrees C.
1/31/95 * - N 72 degrees F. =22.2 degrees C.
4.5

% Correction = 1% (4.5 degrees C.) = 0.45%
10 degrees C.

Correction Factor = 100% - 0.45% = .9955
100
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Diesel Generator Specific Fuel Consumption Log

Wo& AmMBeM Ril 1 e mpees
Customer: Engine #:
Location:

Engine:  Make: Alternator:
Model: Make:
Eng. Hrs: Rating:

L.

Date: /¥ -3 f '\/ Base:

Density:

Test Sequence #:
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Carbon Mass Balance Field Data Form

Company: Location: Test Date:/~/ £-95

Test Portion: Baseline: Treated: Exhaust Stack Diameter: ___Inches

Engine Make/Model: J,JM %‘ lﬂ/ ;H:Z/ Miles/Hours: I.D.#:

Type of Equipment:

Fuel Specific Gravity: ’ @: (°F) E 72, S-f—
Barometric Pressure: Inches of Mercury .

Intake Air Temperature: " C°F) Start Time:

End Time

Names of Customer Personnel Participating in Test:

Signature of Technicians:




Jis. €




Sheet4

1
# 2 Engine under treatment with :| 1063900 |kwh generated

Test # 2 of 2 306 |hours of run time
FUEL MW PF KVAR AMP MVA| KWH/G
#2 17 Jan | 242.000 3.769 0.934 1438 555 4.039 12.418
#2 31 Jan | 238.630 3.765 0.948 1252 544 3.960 12.587
-3.370 -0.003 0.014 -185.9 -10.4 -0.080 0.168
-1.41% -0.09% 1.47%| -14.84%| -1.91% -2.01% 1.34%
/4
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Sheet3

# 2 Engine under treatment with :| 1063900|kwh generated
306 |hours of run time
FUEL MW PF KVAR AMP MVA| KWH/G
#2'17 Jan | 242.000 3.769 0.934 1438 555 4.039 12.418
#2 31 Jan | 236.450 3.758 0.093 1447 550 4.024 12.597
C.73%
-5.550 -0.011 -0.841 8.2 -4.8 -0.015 0.179
s J0 /7
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Sheet2

I L I
# 2 Engine under treatment with : | 896900 [kwh generated
253 |hours of run time

FUEL MW PF KVAR AMP MVA| KWH/G
#2 17 Jan 95| 242.000 3.769| 0.934 1438 555 4.039 12.418
#2 29 Jan 95| 238.090 3.737| 0.942 1341 545 3.967 12.601
-3.910 -0.032| 0.007 -97.5 9.4 -0.072 0.183
-1.64% -0.86%| 0.79%| -7.27% -1.72% -1.81% 1.45%

Page 1




UHI Corporation

2230 N. University Parkway, Suite 5B
Provo, Utah 84604

(801) 374-9010 FAX (801) 374-0345

FAX Cover

TO: Wayne Armbrust, Electrical Super.
FROM: Craig Flinders

DATE: February 27, 1995

SUBJECT: Copy of Final Report
PAGES: 38

Dear Wayne:

Attached is a copy of the final report of findings from the FPC-1 trial. I have also put an
original in the mail.

I will be traveling the next week. I have forwarded a copy to Lloyd Cox, who can answer your
questions in my absence.

Thank you again for the opportunity to work with you and your staff at Red Dog. I have
thoroughly enjoyed the experience.

Sincerely,

S. Craig Flinders
VP, Tech Services
UHI Corporation

ce. Lloyd Cox



Cominco Alaska, Inc., Red Dog Mine Powerhouse Trial
of
FPC-1 Fuel Performance Catalyst

FINAL REPORT

Prepared by UHI Corporation
Provo, Utah
and
FPC Technology
Boise, Idaho

February 24, 1995
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I. Introduction

FPC-1 Fuel Performance Catalyst is a burn rate modifier (catalyst) proven to reduce fuel
consumption and increase engine horsepower in several recognized, independent laboratory tests,
and several hundred independent field trials. The catalyst speeds the rate of flame propagation,
and therefore, is particularly beneficial to engines wherein engine design and/or operation type
contribute to efficiency loss.

Although innately more efficient than high-speed engines in mobile equipment, dozens of genset
trials have shown the use of FPC-1 creates fuel consumption reductions in the range of 3.0%
to 4.5%. Some seventeen tests in medium-speed diesel engines running on light fuel oil (# 2
diesel) have demonstrated an average reduction in fuel consumption of 3.52% with FPC-1 fuel
treatment. Further, a test of FPC-1 conducted by Southwest Research Institute in a 2500
horsepower, medium-speed, turbocharged genset, showed the catalyst created a nearly 2% gain
in efficiency. Combustion experts agree that a 2% gain in a test and engine of this type will
translate to a 3.0% to 4.5% gain in a similar engine operating in the field.

The catalyst also has a positive impact upon the products of incomplete combustion, primarily
soot (smoke) and carbon monoxide, a fact which further confirms the catalyst improves the rate
of combustion.

The intent of the current trial at Cominco Alaska’s Red Dog Mine is to determine the degree
of fuel consumption reduction created by the addition of FPC-1 to the arctic diesel fuel supplied
to the powerhouse. The test methodology for determining fuel consumption uses both the
"carbon mass balance" (CMB) and powerhouse data from the control panel and in-line fuel
flowmeters.

The CMB method measures the carbon containing products of the combustion process (CO2,
CO, HC) found in the exhaust, rather than directly measuring fuel flow into the engine. The
CMB also makes possible the determination of FPC-1’s effect upon regulated emissions,
specifically smoke and carbon monoxide (CO).

This report summarizes and compares the baseline and FPC-1 treated fuel rates of consumption
and emissions data for Units # 2 and # 5, both Wartsila 16V32s. Unit # 2 has a different
camshaft and injection timing than Unit # 5, a design that sacrifices efficiency for reduced
emissions of oxides of nitrogen (NOx). Unit # 5 has historically proven to be more efficient
(approximately 8%) than Unit # 2.

II. Discussion of Carbon Mass Balance Method

The CMB uses state-of-the-art, non-dispersive infrared analysis (NDIR) and the measurement
of carbon containing exhaust gases to determine fuel consumption indirectly. The method has
been central to the EPA Federal Test Procedures (FTP) and Highway Fuel Economy Test
(HFET) since 1974, and is internationally recognized.



The exhaust gas data collected during the baseline and treated fuel carbon balance tests for Units
# 2 and # 5 are summarized on the attached computer printouts (Appendix 1). From these data,
the volume fraction (VF) of each gas is determined and the average molecular weight (Mwt) of
the exhaust gases computed. Next, the engine performance factor (pf) or the carbon mass in the
exhaust is computed. The pf is finally corrected for exhaust temperature and exhaust pressure
velocity (exhaust density), and intake air pressure (barometric) yielding a engine performance
factor (PF) or carbon mass flow rate corrected for total exhaust mass flow. The PFs are shown
on the bottom of the computer printouts found in Appendix 1. A positive change in PF equates
to a reduction in fuel consumption.

The CMB calculations and legend are found on Figure 1 under Appendix 6. A sample
calculation is found on Figure 2, also under Appendix 6.

Correction for Fuel Density

The treated fuel PF (PF2) must be corrected for any change in fuel density (measured as specific
gravity), and therefore, energy content. The baseline fuel density is used as the reference. The
correction factor (if applicable) for fuel density is shown on the treated fuel database computer
printouts.

Correction for Barometric Pressure and Ambient (intake air) Temperature

The barometric pressure is used in the calculation of both the baseline and treated fuel PFs.
These pressure readings were taken at the airport in Kotzebue and corrected for the altitude (970
feet elevation) at the powerhouse. This approach was discussed with and approved by Mr.
Harmon Ranney, Environmental Coordinator. The correction is made as follows:

* barometric pressure sea level - (970/1000)(.11) = atmospheric pressure corrected for altitude
The corrected barometric pressure is shown on the treated fuel computer printouts.

Ambient temperature changes are corrected for in the calculation of the exhaust mass flowrate
since changes in intake air temperature will be reflected in the exhaust temperature.

III. Accuracy of the Two Test Methods

The CMB data and test method have proven to be accurate to + 1%. The accuracy of the
powerhouse flowmeters is approximately + 4% (measured as the difference between the amount
entering the powerhouse and that actually consumed by the engines). Also, there are two
flowmeters, one measuring fuel to the engines, and one measuring the fuel being returned to the
day tank from the injectors. These meters also have certain inaccuracies, as do the sensors and
data acquisition system for the powerhouse control panels. Therefore, the CMB is the more
accurate of the two methods and is more likely to reveal the actual rate of fuel consumption.



For example, during baseline testing of Unit # 2, back-to-back baselines were conducted in an
attempt to stabilize engine load. All factors influencing fuel consumption at a given power
output were measured. The powerhouse data indicated the load was reduced approximately 5 %
(see powerhouse data on Table 1, Appendix 2) during the second baseline, yet the flowmeters
were unable to register a change in fuel consumption. The CMB, on the other hand, showed
a fuel consumption reduction of 1.40% (see computer printouts, Appendix 3), a change that
more closely reflects the reduction in power output of the engine.

Given the accuracy of the two methods, this would be expected. It is less likely that the
flowmeter, having an accuracy of + 4%, would register a 1% change.

IV. Discussion of the Powerhouse Data for the Baseline and Treated Fuel Tests

Both engines were tested over a fifty (50) minute period for both the baseline and treated fuel
runs. Data points were taken every two and one-half (2.5) minutes. Stop watches were used
to synchronize the start of data acquisition and to ensure readings were taken at the same time
and at the nominated interval (2.5 minutes).

While the engines were operating under a fixed load (in droop), the following powerhouse data
were recorded:

Exhaust temperature (stack A and B, after Turbo)
Megawatts (MW)

KVAR

Amps

Megavoltamps (MVA)

Power factor (PF)

Kilowatt hours per gallon of fuel (Kwh/G)
Gallons of fuel consumed per five minute interval
Gallons per minute (gpm)

These data from each test run are compiled on Table 2, Appendix 4.

Exhaust Stack Temperature

Typically, exhaust gas temperatures are taken at the same point as the exhaust pressure velocity
and exhaust gas readings when using CMB. However, the heat recovery system made accurate
measurement of engine exhaust temperature impossible. Therefore, exhaust gas temperature
readings at the turbocharger and prior to the heat recovery system, were used in the CMB
calculations to correct for changes in total exhaust mass.

V. Discussion of the Bacharach Smoke Spot Method
Smoke is a product of incomplete combustion, and as such, is a measure of engine efficiency.

Smoke is simply unburned fuel droplets not consumed during the final phase or tail of
combustion when combustion temperatures are significantly lower, and most of the oxygen in
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the combustion chamber has been expended. The FPC-1 catalyst improves the oxidation of these
fuel droplets, extracting more useful energy and reducing smoke emissions.

Baseline smoke density was determined using the widely accepted Bacharach Smoke Spot
method. The Bacharach method draws a specific volume of exhaust gas through a standard 5
micron filter medium. The particulate in the exhaust gas sample collects on the surface of the
filter medium. The surface is darkened by the particulate according to the density of the
particulate in the exhaust sample. The greater the particulate density, the darker the color. The
Bacharach smoke scale ranges from O to 9, with O being a white, particulate free filter, and 9
being a completely black filter.

The smoke spot numbers are relative smoke density numbers for each engine tested and can be
used to determine any change in smoke emissions when compared to FPC-1 treated fuel. A
comparison of the baseline and treated Smoke Numbers (shown on Table 3, Appendix 5) indicate
the use of FPC-1 created an approximate reduction in smoke density of 20%. Smoke reductions
in other genset trials average 19.5%.

VI. Discussion of Fuel Consumption and Emissions Results
Unit # 2
Powerhouse Data

Unit # 2 was the only engine tested using both test methods with fuel under full FPC-1 treatment
(January 29 and 31 powerhouse data, and January 31 CMB data). The test run on February 19th
was done on partially treated fuel. This was due to a problem with the metering pump. As near
as could be determined, the fuel treatment rate during the February 19th test run was
approximately one-third to one-half the 1:5000 mixing ratio recommended by the manufacturer
(see the discussion of the Effect of Mixing Ratio under Section VII).

The uncorrected powerhouse data (not including the run on partially treated fuel) for Unit # 2
indicates an average fuel consumption reduction of 1.79% {(1.41% + 1.65% + 2.31%)/3} for
the three treated fuel test runs (January 29 and 31). The test run of January 29th (1.65%),
conducted by Cominco engineers, cannot be corrected for fuel density. The test runs on the 31st
have fuel density data. The average uncorrected percentage change in fuel consumption for the
two treated fuel runs on the 31st is 1.86% {(1.41% + 2.31%/2).

Fuel density was 0.25% lower (correction factor for gallons consumed= 0.9975) and intake air
temperature was 4.5 degrees C lower (correction factor = 0.9955, see explanation of correction
factor on Figure 3, Appendix 7). The two factors combine to correct the powerhouse data
collected on the 31st towards a greater reduction in fuel consumption. Therefore, the
powerhouse data collected from tests run on Unit # 2 on the 31st of January indicate an average
fuel consumption reduction with FPC-1 treated fuel of 2.53%.



The first treated test run on the 31st reproduced the baseline engine load more closely than the
treated test of the 29th or the 2nd treated test of the 31st. The fuel consumption reduction was
the greatest during this test (2.31% uncorrected). The reduction was 2.98% after correcting for
fuel density and intake air temperature. Because of the precision of load reproduction during
this test, the results obtained may be considered the most accurate, and therefore, the most
representative of the effect of FPC-1 upon fuel consumption in Unit #2.

The final treated test run on Unit # 2 (February 19th), as mentioned above, was done while
running on undertreated fuel. Therefore, a valid comparison of the data and results from this
test cannot be made, particularly the powerhouse data which is less sensitive to fuel consumption
change (see discussion under section III. Accuracy of the Two Test Methods).

CMB Data

The CMB methodology corrects fuel consumption for changes in fuel density, intake air
temperature, and pressure (barometric) from the baseline. The treated CMB test run on Unit
# 2 (January 31) compared to the baseline CMB test run (January 18) shows a 4.75% reduction
in fuel consumption.

Again, the final treated fuel CMB (February 19) was run on undertreated fuel. The CMB
showed a 3.69% fuel consumption reduction in fuel consumption over the baseline, a drop in
efficiency gain of over 1.0% from the improvement seen under full fuel treatment. Although
the improvement is significant, the results of this test run should not be weighted as heavily as
results seen under full treatment (January 31).

Unit # 5
Powerhouse Data

The powerhouse test runs of January 29 and 31 were under full treatment with FPC-1.
Unfortunately, there were no CMB test runs on Unit # 5 when under full FPC-1 treatment. The
powerhouse data for the 29th indicates a fuel consumption reduction (uncorrected) with FPC-1
fuel treatment of 1.30%. The fuel density was unknown, but the intake air temperature was 6.4
degrees C. lower. Using the same formula as that used for Unit # 2 to correct for intake air
temperature (see Figure 3, Appendix 7), the gallons consumed would be corrected 0.64%
(correction factor = 0.9936) towards a reduction in fuel consumption of 1.90%.

The powerhouse data from the 31st can be corrected for both fuel density and intake air
temperature. Like Unit # 2, the fuel density was 0.25% lower (correction factor = 0.9975).
Intake air temperature was 6.4 degrees C. lower (correction factor = 0.9936) on the 31st, also.
The powerhouse data indicates an increase in fuel consumption of 0.72% (uncorrected). After
correcting for fuel density and intake temperature, fuel consumption was actually reduced by
0.20%. The average reduction in fuel consumption for the two powerhouse test runs on Unit
#5 with FPC-1 treated fuel is 1.05%.



CMB Data

The only CMB test comparing baseline to treated fuel for Unit # 5 was that of February 19 when
the fuel was undertreated. The CMB data indicates a 3.76% reduction in fuel consumption.

The magnitude of improvement was not expected by testing engineers. A possible explanation
for this may be found in the difficulty in maintaining a constant load during this test. The
varying load led to slightly erratic exhaust gas pressure velocity readings. An inaccuracy in
these readings could have led to a slightly greater change in fuel consumption than otherwise
expected, although given the number of readings taken, any error would move towards the
average. It should be noted, however, that the change seen in Unit # 5 agrees closely with that
seen during testing of Unit # 2 (3.69%) on the same day.

Emissions Changes

The NDIR analysis and Bacharach smoke density test also indicate reductions in CO and smoke
of 40% and 20%, respectively, for Unit # 2 under full treatment. While undertreated, the CO
emissions returned to baseline levels, while smoke remained reduced by 20%, as observed under
full treatment. These data agree with prior experience. Changes in CO caused by the addition
or removal of FPC-1 from the fuel have always occurred more rapidly than changes in smoke.

Unit # 5 showed no change in CO with partially treated fuel, thus agreeing with the results from
Unit # 2 observed on the same day (February 19th). Also, in agreement with Unit # 2, the
smoke levels were reduced 20%.

These changes, created by FPC-1, further support the observed reductions in fuel consumption,
as well as the mode of action of the catalyst. Results from seventeen previous genset tests in
engines of 3,500 to 11,000 horsepower and 500 to 1000 rpm ranges reveal similar
improvements.

VII. The Effect of Mixing Ratio and Engine Preconditioning

Mixing Ratio

The tests runs on February 19th were done on fuel only partially treated with FPC-1. UHI
determined the recommended mixing ratio by conducting several studies with FPC-1 fuel
treatment at various mixing ratios and concentrations of the active ingredient. These studies
showed efficiency gains are maximized with fuel treatment rates falling between 80% and 120%
(1:6000 to 1:4000 mixing ratio) of the recommended mixing ratio (1:5000), although higher
concentrations do trend toward slightly greater gains.

However, when fuel treatment rates fall below 80% (1:6000), significant losses in efficiency
gain are sustained. At approximately 20% of mixing ratio, any improvement created by FPC-1



is so small it cannot be measured with typical instrumentation.

With a treatmant ratio of approximately 30% to 50% during the tests on the 19th, it is not
surprising that improvements in Unit # 2 (wherein historical data exists) are lower than those
observed during previous tests under full treatment. It would follow that data from Unit # 5
would also show diminished improvements.

Engine Preconditioning

The effect of FPC-1 on engine efficiency is also influenced by the length of time the engine has
run on treated fuel. This is known as the engine conditioning or preconditioning period.
Further, once the catalyst has been removed from the fuel, the engine undergoes a reversal of
this trend, called a deconditioning or "return-to-baseline" period.

Observed in both the laboratory and field tests, once the fuel is treated with FPC-1, the engine
starts into a gradual preconditioning period that may last several hundred hours. During this
period, the engine steadily trends toward greater efficiency gain. Along with the gains in engine
efficiency, smoke and carbon monoxide emissions also trend downward.

Once FPC-1 is removed from the fuel, the engine shows a gradual reversal of this trend, and
over time, returns to baseline efficiency. The "return to baseline" engine efficiency and
emissions output requires approximately the same amount of time as did the preconditioning.

Therefore, although the effectiveness of the catalyst is certain to be reduced with partial
treatment, the engines could still experience significant efficiency gains over the baseline.

VIII. Observations by Cominco Personnel

Engine Cleanliness

After approximately 250+ hours of FPC-1 fuel treatment, Unit # 3 was rebuilt by powerhouse
mechanics. These same mechanics observed the combustion chamber engine components were
much cleaner than seen with previous teardowns.

It is a well documented fact that carbon deposits rob an engine of efficiency and shorten engine
component life, particularly rings, valves, seats, and injectors. A study of engine component
life could allow the rebuilt interval to be extended considerably with FPC-1 treated fuel, thus
increasing availability, and reducing repair and downtime costs.

Opacity Observations

On February 19th, opacity readings were taken on Unit # 6, a low emissions engine.
Reportedly, this engine has historically shown opacity readings in the 5% to 10% range. On
the 19th, while operating on partially treated fuel, the engine registered zero (0) opacity for the



first time.

Cominco may also observe reduced oxide of nitrogen emissions (NOx). Prior studies indicate
the addition of FPC-1 can reduced NOx emissions approximately 2% to 4%.

IX. Conclusions

@9) The data compiled during the Red Dog powerhouse trial on Units 2 and 5 confirm the
mode of action of the FPC-1 catalyst. Fuel consumption and emissions are reduced at the same
power settings, indicating improved flame speed.

(2) The powerhouse flowmeters and methodology are less accurate than the CMB instruments
and methodology, as demonstrated by the back-to-back baseline tests on Unit # 2 (January 17
and 18).

3) Smoke density was reduced approximately 20%, which agrees with reductions in prior
genset tests.

(€)) Carbon monoxide (CO) was reduced approximately 40 % in Unit # 2 under full treatment.
Neither engine showed CO reductions when running on partially treated fuel.

4) The powerhouse data that can be corrected for both fuel density and ambient temperature,
showed an average fuel consumption reduction of 2.53% for Unit # 2 and 1.05% for Unit # 5
for test runs under full treatment.

(6) The CMB method shows fuel consumption was reduced 4.75% in Unit # 2 when under
full treatment, and 3.69% while undertreated. Unit # 5 showed a fuel consumption reduction
of 3.76% using the CMB while undertreated.

@) Due to the consistency and accuracy of the CMB method, the results of the CMB test

runs should be weighted much heavier than those obtained with the powerhouse method, for all
the reasons discussed in the body of the report.

10



Appendix 1



Re-Test

Company Name: Cominco Alaska Location: Red Dog Operations Date: 1/18/95
Test Portion: Baseline Stack Diam. 32 Inches
 Engine Type: Wartsila Mile/Hrs
Equipment Type: Generator ID #: 2 Baro 29.12
Fuel Sp. Gravity(SG .807 Temp: 87
Time: 920
5 863.6 1.25 0.02 8 5.42 123
7.5 863.6 1.25 0.02 10 5.41 12.3
10 863.6 1.25 0.02 13 5.38 12.4
12.5 863.6 1.3 0.02 13 5.34 12.4
15 863.6 1.25 0.01 13 §.33 12.4
17.5 863.6 1.25 0.01 10 5132 12.1
20 863.6 1.25 0.02 10 5.3 12.1
22.5 863.6 1.25 0.02 10 5.28 122
25 863.6 1:25 0.02 12 5.28 12:1
27.3 863.6 1.25 0.02 13 5.26 12.1
30 863.6 1.25 0.02 10 5.31 12
32.5 863.6 1.25 0.01 10 532 11.9
35 863.6 1.25 0.01 10 5.25 11.9
37.5 863.6 1.25 0.01 10 5.25 12
40 863.6 1.25 0.02 10 525 12
42.5 863.6 1.25 ) 0.02 10 5.29 11.9
45 863.6 1.25 0.02 10 5.29 11.9
47.5 863.6 1.25 0.01 10 5.27 11.9
50 863.6 1.25 0.02 10 5.26 11.9
27.500 863.600 1.253 .017 10.632 5.306 12.095 |Mean
14.06828585 .000 .011 .005 1.422 .052 .187 Std Dev
VFHC VFCO VFCO2 VFO2 Mtwl pfl PF1

1.06E-05 0.000168421 .053 121 29.333 122,824 4,053



** A positive change in PF equates to a reduction in fuel consumption.

Company Name: Cominco Alaska Location: Red Dog Operations Test Date: 1/31/95
Test Portion: Treated Stack Diam: 32 Inches
Engine Type: Wartsila Mile/Hrs: .
Equipment Type Generator ID #: 2 ‘ Baro: 29.73
Fuel Sp. Gravity: .805 Temp: 64
" SG Corr Factor: 1.002 Time: 11:30
2:5 845.6 1.2 0.01 10 5.37 12.7
5 845.6 1.2 0.01 10 5.33 12.7
7.5 845.6 115 0.01 10 5.37 12.7
10 845.6 1.15 0.01 10 5.33 12.7
12.5 845.6 1.15 0.01 10 5.36 12.7
15 845.6 1.15 0.01 9 5:31 12.8
17.5 845.6 1.15 0.01 9 5.32 12.7
20 845.6 1.15 0.01 9 5.34 12.7
22.5 845.6 1.15 0.01 9 5.33 12.7
25 845.6 1.15 0.01 9 5.31 12.8
27-5 845.6 1.2 0.01 9 5.31 12.7
30 845.6 1.2 0.01 9 5.31 12.7
32.5 845.6 1.2 0.01 9 5.28 12.8
35 845.6 1.2 0.01 9 5.27 12.7
3%.5 845.6 1.15 0.01 9 5.25 12.7
40 845.6 1.15 0.01 9 5.23 12.8
42.5 845.6 1.15 0.01 9 5.23 12.7
45 845.6 1.15 0.01 9 5.24 12.7
47.5 845.6 1.15 0.01 9 5.21 12.8
50 845.6 1.15 0.01 9 5.22 12.8
26.250 845.600 1.165 .010 9.250 5.296 12.730 |Mean
14.79019946 .000 .024 .000 .444 .051 .047 Std Dev
VFHC VFCO VFCO2 VFO2 Mtw2 pf2 PF2
9.25E-06 0.0001 .053 127 29.357 123,329 4,235
Performance factor adjusted for fuel density: 4,245 **0p Change PF= 4.75

%



Company Name:
Test Portion:
_ Engine Type:
Equipment Type:

Fuel Sp. Gravity(SG

Baseline

Wartsila

Generator

.807

Cominco Alaska

Location:
Stack Diam.
Mile/Hrs
ID #:

Temp:

Re-Test

Red Dog Operations

32

87

Inches

Date:

Baro

Time:

1/18/95

29.12

9:20

5 863.6 1.25 0.02 8 5.42 12.3
7.5 863.6 1.25 0.02 10 5.41 12.3
10 863.6 1.25 0.02 13 5.38 12.4
12.5 863.6 1.3 0.02 13 5.34 12.4
15 863.6 1.25 0.01 13 5.33 12.4
17.5 863.6 1.25 0.01 10 532 12.1
20 863.6 1.25 0.02 10 5.3 12.1
22.5 863.6 1.25 0.02 10 5.28 12.2
25 863.6 1.25 0.02 12 5.28 12.1
21.5 863.6 1.25 0.02 13 5.26 12.1
30 863.6 1.25 0.02 -10 5:31 12
32.5 863.6 1.25 0.01 10 5.32 119
35 863.6 1:25 0.01 10 5.25 11.9
37.5 863.6 1.25 0.01 10 5.25 12
40 863.6 1.25 0.02 10 5.25 12
42.5 863.6 1.25 0.02 10 5.29 11.9
45 863.6 1.25 0.02 10 5.29 11.9
47.5 863.6 1.25 0.01 10 5.27 11.9
50 863.6 1.25 0.02 10 5.26 11.9
27.500 863.600 1.253 .017 10.632 5.306 12.095 [Mean
14.06828585 .000 .011 .005 1.422 .052 .187 Std Dev
VFHC VFCO VFCO2 VFO2 Mtwl pfl PF1
1.06E-05 0.000168421 .053 121 29.333 122,824 4,053



Company Name:

Test Portion:
Engine Type:

Equipment Type

Fuel Sp. Gravity:

SG Corr Factor:

Cominco Alaska

Treated

Wartsila

Generator

.807
1.000

Location: Red Dog Operations Test Date: 2/19/95
Stack Diam: 32 Inches
Mile/Hrs:
ID #: 2 ' " Baro: 29.79
Temp: 82

Time: 11:00

5 876.2 1:15 0.02 10 537 11.8
75 876.2 1.2 0.02 10 5.33 11.9
10 876.2 1.2 0.02 10 5.34 11.9
12.5 876.2 1.2 0.02 10 5.32 11.9
15 876.2 1.2 0.02 10 5.33 11.9
175 876.2 1.25 0.02 9 5.31 11.9
20 876.2 1.2 - 0.02 10 5.32 11.9
2235 876.2 1.2 0.02 9 5.32 11.9
25 876.2 1.2 0.02 9 5.32 11.9
275 876.2 1.2 0.02 9 5.3 11.9
30 876.2 1.25 0.02 8 5.29 11.9
32.5 876.2 1.2 0.02 9 5.28 11.9
35 876.2 1.2 0.02 9 5.29 11.9
31.5 876.2 1.2 0.02 9 5.3 11.9
40 876.2 1.2 0.02 9 527 11.9
42.5 876.2 1.2 0.02 9 5.28 11.9
45 876.2 12 0.02 8 5.29 11.8
47.5 876.2 1.2 0.02 10 5:27 11.9
50 876.2 122 ) 0.02 9 53 11.9
26.250 876.200 1.200 .020 9.300 5.309 11.890 |Mean
14.79019946 .000 .023 .000 .657 .027 .031 Std Dev
VFHC VFCO VFCO2 VFO2 Mtw2 pf2 PE2
9.30E-06 0.0002 053 119 29.326 122,665 4203
Performance factor adjusted for fuel density: 4,203 *EOp Change PF= 3.69

** A positive change in PF equates to a reduction in fuel consumption.

%



Company Name: Cominco Alaska Location Red Dog Operations Date: 1/17/95
Test Portion: Baseline Stack Diam. 32 Inches
Engine Type: Wartsila Mile/Hrs
Equipment Type: Generator I #: 5 Baro 28.83
Fuel Sp. Gravity(SG .807 Temp: 87
Time: 16:30
5 852.8 1.2 0.02 10 5.42 11.1
7.5 852.8 1.2 0.02 10 5.445 11.1
10 852.8 1.2 0.02 10 5.47 11.1
125 852.8 1.2 0.02 10 5.4 11.1
15 852.8 1.2 0.02 10 5.45 11.1
17:5 852.8 1.2 0.02 10 5.415 11.1
20 852.8 1.2 0.02 10 5.43 11
22.5 852.8 1.2 - 0.02 10 5.45 11
25 852.8 12 0.02 10 5.395 11
27.5 852.8 1.2 0.02 10 5.415 11.1
30 852.8 1.2 0.02 9 5.42 11
325 852.8 1.2 0.02 10 5.41 11
35 852.8 1.2 0.02 10 5.435 11
37.5 852.8 1.2 0.02 10 5.415 11
40 852.8 1.2 0.02 10 5.41 11.1
42.5 852.8 1.2 0.02 10 5.405 10.9
45 852.8 1.2 0.02 9 5.44 11
47.5 852.8 1.2 0.01 10 5.435 11.1
50 852.8 1.2 0.01 10 5.405 11.1
52.5 852.8 1.2 . 0.02 9 5.4 10.9
55 852.8 1.2 0.01 10 5.415 11
30 852.800 1.200 .019 9.857 5.423 11.038 [Mean
15.51209206 .000 .000 .004 .359 .020 .067 Std Dev
VFHC VFCO VFCO2 VFO2 Mtwl pfl PF1
9.86E-06 0.000185714 .054 .110 29.310 120,060 4,011



Company Name:
Test Portion:
Engine Type:

Equipment Type

Fuel Sp. Gravity:

SG Corr Factor:

Cominco Alaska

Treated

Wartsila

Generator

.807
1.000

Location:

Stack Diam:

Mile/Hrs:

ID #:

Temp:

Red Dog Operations

32

86

Test Date:

Inches

Baro:

Time:

2/19/95

29.80

14:30

5 860.9 1.15 0.01 8 5.48 11.6
7.5 860.9 1.15 0.02 8 5.42 1.5
10 860.9 1.15 0.02 10 5.46 1.7
125 860.9 1.15 0.02 10 5.43 11.7
15 860.9 1.15 0.02 10 5.41 11.7
17.5 860.9 1.2 0.02 10 5.4 11.6
20 860.9 1.2 0.02 10 5.39 11.6
22.5 860.9 1:15 0.02 10 5.41 11.6
25 860.9 1.15 0.02 10 5.4 11.7
27.5 860.9 1.15 0.02 8 5.39 11.7
30 860.9 1.15 0.02 10 5.38 11.7
32.5 860.9 1.2 0.02 8 537 11.7
35 860.9 1.15 0.02 10 5.34 11.7
37.5 860.9 1.15 0.02 10 537 11.7
40 860.9 1.15 0.02 8 5.38 11.7
42.5 860.9 1.25 0.02 9 5.37 11.7
45 860.9 1.2 0.02 8 5.36 11.7
47.5 860.9 1.25 0.02 10 5.35 11.6
50 860.9 1:2 0.02 8 5.34 11.7
325 860.9 1.2 0.02 10 5.34 11.7
28.750 860.900 1.175 .020 9.250 5.390 11.665 |Mean
14.79019946 .000 .034 .002 .967 .038 .059 Std Dev
VFHC VFCO VFCO2 VFO2 Mtw2 pf2 PEF2
9.25E-06 0.000195 .054 117 29.329 120,869 4,162
Performance factor adjusted for fuel density: 4,162 *%0p Change PF= 3.76
** A positive change in PF equates to a red in fuel consumpti

%
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Table 1. Powerhouse Data for Back-to-Back Baseline Runs of Unit # 2

Unit No. E. Temp. MW PE KVAR Amps MVA Kwh/G gpm

2 854.6 F 3.75 .879 2018 584 4.26 12.36 4.84

2 863.6 F 3.77 .934 1438 555 4.04 12.42 4.84
* Re-test

11
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Re-Test

Company Name: Cominco Alaska Location: Red Dog Operations Date: 1/18/95
Test Portion: Baseline Stack Diam. 32 Inches -
Engine Type: Wartsila Mile/Hrs
Equipment Type: Generator ID #: 2 Baro 29.12
Fuel Sp. Gravity(SG .807 Temp: 87
Time: 920
5 863.6 1.25 0.02 8 5.42 12:3
7.5 863.6 1.25 0.02 10 5.41 12.3
10 863.6 125 0.02 13 5.38 12.4
12.5 863.6 1:3 0.02 13 5.34 12.4
15 863.6 1.25 0.01 13 5:33 12.4
17.5 863.6 1.25 0.01 10 5.32 12.1
20 863.6 1.25 0.02 10 5.3 12.1
22.5 863.6 1.25 0.02 10 5.28 12.2
25 863.6 1.25 0.02 12 5.28 12.1
27.5 863.6 1.25 0.02 13 5.26 12.1
30 863.6 1.25 0.02 .10 5.31 12
32.5 863.6 1.25 0.01 .10 5.32 11.9
35 863.6 1.25 0.01 10 5.25 11.9
37.5 863.6 1.25 0.01 10 5.25 12
40 863.6 1.25 0.02 10 5.25 12
42.5 863.6 1:25 0.02 10 5.29 11.9
45 863.6 1.25 0.02 10 5.29 11.9
47.5 863.6 1.25 0.01 10 5:27 11.9
50 863.6 1.25 0.02 10 5.26 11.9
27.500 863.600 1.253 .017 10.632 5.306 12.095 |Mean
14.06828585 .000 .011 .005 1.422 .052 .187 Std Dev
VFHC VFCO VFCO2 VFO2 Mtwl pfl PF1
1.06E-05 0.000168421 .053 121 29.333 122,824 4,053



Company Name: Cominco Alaska Location: Red Dog Operations Date: 1/17/95
Test Portion: Baseline Stack Diam. 32 Inches
Engine Type: Wartsila Mile/Hrs
Equipment Type: Generator ID #: 2 Baro 28.83
Fuel Sp. Gravity(SG .807 Temp: 87
Time: 1500
5 854.6 1.15 0.02 12 5.47 12.6
7.5 854.6 1.15 0.02 10 5.425 12.4
10 854.6 1.15 0.02 10 5.41 12.4
12.5 854.6 1.25 0.02 10 5.41 12:3
15 854.6 1.25 0.02 10 5.395 12.4
175 854.6 1.25 0.02 10 5.41 12.4
20 854.6 1.25 0.02 10 5:37 12.4
22.5 854.6 1.25 0.02 12 5.39 10.8
25 854.6 1.25 0.02 12 5.36 10.8
27.5 854.6 1.25 0.02 12 5.39 10.8
30 854.6 1.25 0.02 12 5.385 10.9
32.5 854.6 1.25 0.02 11 5.375 10.8
35 854.6 1.25 0.02 11 5.35 10.8
3.5 854.6 1.25 0.02 11 5.32 10.8
40 854.6 1.25 0.02 10 5.32 10.8
42.5 854.6 1.25 0.02 10 5.31 10.8
45 854.6 1.25 0.02 9 5.325 10.8
47.5 854.6 1.25 0.02 11 5.33 10.8
50 854.6 1.25 0.02 10 5.305 10.8
52.5 854.6 1.25 0.02 10 5.325 10.9
55 854.6 1.25 0.02 10 5.295 10.8
30.000 854.600 1.236 .020 10.619 5.365 11.348 |Mean
15.51209206 .000 .036 .000 921 .047 775 Std Dev
VFHC VFCO VFCO2 VFO2 Mtwl pfl PF1
1.06E-05 0.0002 .054 113 29.313 121,314 3,997
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Test Date

*Jan 18
Jan 29
Jan 31
Jan 31
+Feb 19

Jan 17
Jan 29
Jan 31
+Feb 19

E. Temp.

863.6 F
na

845.6 F
845.6 F
876.2 F

852.8 F
na
na
860.9 F

3.77
3.74
3.76
3.77
3.80

3.75
3.73
3.75
3.76

934
942
933
.948
.939

927
.908
.932
.929

UNIT # 2

KVAR Amps MVA Kwh/G
1438 555 4.04 12.42
1341 545 3.97 12.60
1447 550 4.02 12.60
1252 544 3.96 12.59
1398 554 - 4.03 12.19
UNIT # 5

1522 555 4.05 13.39
1637 564 4.09 13.56
1456 552 4.04 13.41
1485 555 4.06 13.35

Table 2. Powerhouse Data for Baseline and Treated Fuel Runs of Unit # 2 and Unit # 5

G/test gpm

242.0
238.0
236.4
238.6
247.0

221.0
218.2
222.7
223.0

* The Jan. 31st run that is bolded most closely matches the load during the baseline on Jan. 18th.
+ The Feb 19th run was done on partially treated fuel.

12

4.84
4.76
4.73
4.77
4.94

4.42
4.36
4.45
4.46
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Table 3: Smoke Numbers

Engine Base Smoke No. Treated Smoke No.
No. 2 5.0 na
*No. 2 5.0 4.0
No. 2 4.0
No. 5 5.0 4.0

* 2nd test runs for both baseline and treated fuels.
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Figure 1
CARBON MASS BALANCE FORMULAE

A PTI 3 C12H26 and SG = 0.82 ~
Time is constant
Load is constant

DATA: Mwt = Molecular Weight
pfl = Calculated Performance Factor (Baseline)
pf2 = Calculated Performance Factor (Treated)
PF1 = Performance Factor (adjusted for Baseline exhaust mass)
PF2 = Performance Factor (adjusted for Treated exhaust mass)
CFM = Volumetric Flow Rate of the Exhaust
SG = Specific Gravity of the Fuel
VF = Volume Fraction
d = Exhaust stack diameter in inches
Pv = Velocity pressure in inches of H,0
Pb = Barometric pressure in inches of mercury
Te = Exhaust temperature °F
VFHC = "reading" <+ 1,000,000
VFCO = "reading" + 100
VECO, = "reading" + 100
VFO, = "reading" + 100
EQUATIONS:
Mwt = (VFHC)(86)+(VFCO)(28) +(VFCO,)(44)+ (VFO,)(32) +[(1-

VFHC-VFCO-VFCO,-VF0,)(28)]

pfl or pf2 = 3099.6 x Mwt
86(VFHC)+13.89(VFCO)+13.89(VFCO,)

d2)*n Py
_ ~= ~11096.2
CFM 144 1.325(Pb/Te+460)

PF1 or PF2 = pf x (Te+460)
CFM

FUEL ECONOMY: PF2 - PFL 4 100
PERCENT INCREASE (OR DECREASE) PF1



Figure 2.

SAMPLE CALCULATION FOR THE CARBON MASS BALANCE

BASELINE:

Equation 1 (Volume Fractions)

VFHC = 13.20/1,000,000
= 0.0000132
VFCO = 0.017/100
= 0.00017
VFCO, = 1.937/100
= 0.01937
VFO, = 17.10/100
= 0.171

Equation 2 (Molecular Weight)
Mwtl =(0.0000132)(86)+(0.00017)(28)+(0.01937)(44) +(0.171)(32)
+[(1-0.0000132-0.00017-0.01937-0.171)(28)]

Mwtl =28.995

Equation 3 (Calculated Performance Factor)

pfl = 3099.6 x 28.995
86(0.0000132)+13.89(0.00017)+13.89(0.01937)

pfl = 329,809



Equation 4 (CFM Calculations)

2
CEM = @21l 1096.2 il
144 1.325(Pb/Te +460)

d =Exhaust stack diameter in inches
Pv = Velocity pressure in inches of H,0
Pb =Barometric pressure in inches of mercury
Te =Exhaust temperature °F

(10/2)*n .80

———| 1096.
CFM = 144 1.325(30.00/313.100+460)
CFM =2358.37

Equation 5 (Corrected Performance Factor)

PF1 = 329.809(313.1 deg F + 460)
2358.37 CFM
PF1 = 108,115
TREATED:

Equation 1 (Volume Fractions)

VFHC = 14.6/1,000,000
= 0.0000146
VEFCO = .013/100
= 0.00013
VECO, = 1.826/100
= 0.01826
VFO, = 17.17/100

= 0.1717



Equation 2 (Molecular Weight)
Mwt2 = (0.0000146)(86)+(0.00013)(28)+(0.01826)(44) +(0.1717)(32)
+ [(1-0.0000146-0.00013-0.01826-0.1717)(28)]

Mwt2 = 28.980

Equation 3 (Calculated Performance Factor)

pf2 = 3099.6 x 28.980
86(0.0000146)+13.89(0.00013)+13.89(0.01826)

pf2 = 349,927

Equation 4 (CFM Calculations)

2
CEM — @27} 1096.2 L
144 1.325(Pb/Te+460)
d =Exhaust stack diameter in inches
Pv =Velocity pressure in inches of H,0
Pb =Barometric pressure in inches of mercury
Te =Exhaust temperature °F
2
—— (10/2)*n 1096.2 175
144 1.325(29.86/309.02 +460)
CFM = 2320.51

Equation 5 (Corrected Performance Factor)

PF2 = 349.927(309.02 deg F + 460)
2320.51 CFM

= 115,966



Fuel Specific Gravity Correction Factor

Baseline Fuel Specific Gravity - Treated Fuel Specific Gravity/Baseline Fuel
Specific Gravity +1 A -

.840-.837/.840+1=1.0036
PF2 = 115,966 x Specific Gravity Correction
PF2 = 115,966 x 1.0036

PF2 = 116,384

Equation 6 (Percent Change in Engihe Performance Factor:)

% Change PF =_PF2 - PF1 4 100
PF1

% Change PF [(116,384 - 108,115)/108,115](100)
= +7.65

Note: A positive change in PF equates to a reduction in fuel consumption.
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FIGURE 3

THE INFLUENCE OF INTAKE AND CHARGE AIR TEMPERATURE ON
FUEL CONSUMPTION

Based on mill experience and discussions with engine manufacturers, the impact of a change of 10
degrees Centigrade in intake air temperature on fuel consumption is approximately 1%. i.e.. as intake air
temperature is reduced fuel consumption increases. assuming load is held constant. Although Wartsila
was unable to provide “correction factors”, the attached charts for the VASA 32 show the relationships
between charge air temperature, intake air temperature, fuel consumption. exhaust gas temperature, etc.

Calculation of Fuel Consumption correction factor based on Intake Air Temperature differences for Unit
#2 Baseline (1/18/95) vs. Treated (1/31/95):

1/18/95 Intake Air Temperature 80 degrees F. = 26.7 degrees C.
1/31/95 ¢ " ” 72 degrees F. = 22.2 degrees C.
45

% Correction = 1% (4.5 degrees C.) = 0.45%
10 degrees C.

Correction Factor = 100% - 0.45% = .9955
100
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WARTSILA 0[=ESEL ,
Warisila Diesel, Inc Technical Service ==
201 Defense Highway ’

Suite 100. TELEFAX MESSAGE

Annapolis, Maryland USA Date: February 15, 1995

Telephone: (410} 573-2100
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To: Greg Flenders

Cornpany:

Phone:

Fax: (801)374-0345

From: Juha Vainio - Service Coordinator
Pages including this

cover page: 8

Re:

Red Dog Mine - 6 x 16¥32 - Fuel Consumption

Sorry, we don't have kind of comectar factor what you asked, but
here by something regarding fuel { air relation.

Sold maxdmum out put you can check with customer.

RGDS
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FPC® TECHNOLOGY, INC.
CARB(HVLLASSI&H%HYCEJﬂEZl)IbﬁﬂdFZHUU

Smoke Spot Numbers

&-ﬁ#

Test Date: I/ JAVIS

Water Temp.
0Oil Pressure
Air Restriction

I.D.#

1. 2.
Company: Gﬂm:hcg ?dcf boq
J
Test Portion: Baseline L3
. Treated Egl
Equipment Tested:
Make _WARTS/LL # 1 Miles
Engine Type_Z2V/( Hours

I.D.

Fuel Injection E]

Naturally Aspirated O

Mechanical 0 Turbocharged ]
Exhaust Stack Diam Inches Straight O Curved 0
BP:_<£7.72- _Inches Hg @ °F Ambient Temp: °F
Fuel:_ - Fdi~ sG @ _Jé. & °F Start Time: 1024
_LoF
RPM Exh. Temp P, CcO HC | CO, (o
°F Inch H,0 ‘ Remarks
7 11 ] o |1 537\ 2
160 | 2 01l Jo |5.231/2.7
A7 3 o/ |70 1537|407
/5 | 4 o0l | /o |4£33),2.7
{
1714 5 of )0 5;% /3.7 —_—
6 ol | 9 1|5.3/],1-¢
7 0/ 1 7 1532727
251 g ol 7 1534|027
9 ol | 1 15331107
32 |10 0/l 7 15.31]12.8
Average

Signature of Technicians: bt/‘J é;

Finish Time:



FPC® TECHNOLOGY, INC. -
CARBON MASS BALANCE FIELD DATA FORM

Smoke Spot Numbers

b Test

1l 2.
¢ ? ' P ' , —
Company : &WI/HCD / €(/ DKQ‘—Z ' Test Date: 3 \é’w %
Test Portion: Baseline [jj Waéer Temp.
| 0il Pressure
Treated ﬁzi\ Air Restriction
Equipment T sted:ﬁt
Make_Wkarfs lla #Z Miles I.D.#
Engine Type Hours I.D.
Fuel Injection O Naturally Aspirated O
Mechanical [ Turbocharged L
Exhaust Stack Diam Inches Straight O Curved L]
BP:_<7.77 Inches Hg @ °F Ambient Temp: ap
Fuel:_ . 50)” sc @ _S56.~» °F Start Time:
227 2
RPM Exh. Temp P, co HC | CO, O,
°F Inch H,0 _ Remarks
1 ol 9 |531172.97 e
2 ol | 7 s3] /0.7
3 Lol 7 |525)/2.8
4 o011 7 (527127
5 ol | 9 595|727
6 ol |9 |523]/2.8
7 ol | 7 15231 /2.7
8 011 9 15241/0.7 .
9 ol | 7 s H|)rg| 527
10 Al 19 |5rHnng] 55
Average 6,7
Signature of Technicians: OV%J (- Finish Time:
-2-/.4« : S AC 75T - <2 2J%//‘
7 ra - Vgl s 2/ 7 JTZX% L. 27

Iz . e . posr O Uz U Q¥



Carbon Mass Balance Field Data Form

Company: Location: / Test Date:_l 7 /e // )
Test Portion: Baseline: Treated:___\/ Exhaust Stack Diameter: ;_kInches
Engine Make/Model: Miles/Hours: I.D.#: é
Type of Equipment:

Fuel Specific Gravity: @________ (°F)
Barometric Pressure: Inches of Mercury

Intake Air Temperature: C°F) Start Time:

275 ] End Time

P
Names of Customer Personnel Participating in Test:

/‘/4;4/1/ N J e d

Ss 0 0.0

Signature of Technicians:
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Diesel Generator Specific Fuel Consumption Log

, \ -
| oc
Date: g/ c//V-/ /2 Base:

Engine #:

Engine: = Make:

Alternator:

Model:

Make:

Eng. Hrs:

Rating:

Density:

Test Sequence #:

Base:

Treated:

Treated:

tart/Finish

Gas Temp

JW.
“Out/I

Temperature Degree F

Fuel In




R R R o R R R R o R o S T S T S T AR A AR eSO

Item: 2 Code: CAK
3PM Wed 18 January ALASKA this hour TODAY’S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barber LELBIE oo n s oc i ms s s 6w e 5 e 5 %5 60 B 8 66 55 8 5 4 6 v mom e o mm o s eme s N E s
PrUGBOE BAN o 522055 5 5 805 5 2 5056 5 5:a @ 6 50 e m w0 oin o o aie o mie w m v b % e R R s E
Deadhorse ptly cldy 3 NE 8 -11 20 91% 29.51r 5 -6
Galbraith LK e e e e e e e e e e e
[/ = = I
TOMELYT s sais % % i 8 6 e S 8 S8 & B8 5.5 R D S 8 E e b e e e e e el e e alie e e el s s e e s
Barrow mstly clr -4 NE 15 -36 10 79% 29.49r -4 -11 0.35
Wainwright e e e e e e e e e e e e e e e e e e e e e e e
e 0 < = < L T T T
POIRE TEY  wshos s s e s E R R A R 6 A % S e S B A E S D 85w w85 51 E e e i e e o o e e e et a e e e
Kotzebue mstly cldy 25 SE 25G31 -6 15 81l% 29.28f 26 23 0.04
Shishmaref no report 16 N 8 3 10 92% 29.2br 25 0
POTE ClareIlCe i ittt ittt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e,
Tin City cloudy -4 NE 26 -50 1/4 83% 29.1l6r =3 =5
Nome cloudy 29 E 15 8 10 85% 29.17s 33 29 0.08
Gambell no report 1 N 23G29 -40 91% 29.19r 2 0
Unalakleet ptly cldy 24 E 16 0 35 60% 29.23s 33 23 0.04
EMOIIa K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Andreaf SRy e e e e e e e e e e e e e e e
Saint Marys mstly cldy 26 SE 14 5 10 85% 29.15r 37 26
Mekoryuk cloudy 25 NW 8 14 1/2 92% 29.05s 32 25
Bethel cloudy 29 E 5 26 35 75% 29.12s 37 27 Trace
Aniak no report 29 CALM 29 10 51% 29.14s 37 27
St Paul Islnd lgt snow 20 NW 23 -12 3/4 88% 29.22r 23 20 0.02
Dillingham cloudy 28 N 7 20 25 89% 29.14f 35 27 0.04
(@ o1 0 5 o o =
POTE BISWOTER  ciicwaspmi oo s uam@se s as® s as s 5 508 5 5 b b 5 8 5s %5 5 5 & % o S e o w0 oo o o o
Iliamna mstly cldy 27 NW 6 21 25 81l% 29.13f 0.01
King Salmon mstly cldy 28 N 3 28 30 89% 29.10s 35 23
Adak mstly cldy 28 NW 11 12 7 66% 29.69s 28 23 0.03
Shemya AFB cloudy 27 NW 5 24 10 58% 29.82s 28 26 0.03
NI1KOLgki, 00 s s wais ssne s S8 5 6 S E R Sa S W el & 5 R 6 & € ek 8 E HE I 8 S e % 8 B e e e ek e s
Dutch Harbor cloudy 30 W 20G30 4 5 61% 29.24s 32 27
Cold Bay lgt snow 32 NW 18 9 1 100% 29.09r 35 31 0.32
Sand Point cloudy 37 CALM 37 5 82% 29.05s 38 36 0.05
Port Heiden ptly cldy 37 SE 8 28 20 57% 29.06f 37 33
Anaktuvuk Ps no report 5 CALM 5 10 83% 29.32s 16 2
Ambler no report 19 N 9 5 10 96% 29.33f 26 19
ShUungnak == s s ss 5 s s % E 5SS e E 8 AE S 8 5 B 6 Ses 15 6 R R 5§ B S RS 8 8 % e 5 e e e e e e o e o
ProSpeCt ©FIE  c v e mm s s e s s o6 s 5 9 tes 5 5 6 5 8 505 16 B 508 5 B 5 6 5 8 8 508§ e e atie e el at s 0e e el e e
Bettles mstly cldy 12 N 11 -8 40 73% 29.35s 12 -4
Chandalar ptly cldy 0 CALM 0 15 51%
Fort Yukon mstly cldy -6 CALM -6 10 68% 29.41s 0 -19
CGAFELE 0 i ss s e ke SR S S S e 8 S s E S SR R S5 E s SRS % A R M e B R S e S s
Five Mile CmMP  csssm s osm e e e s 6.0 68 s 58 0668 8§68 6856 5 08,65 % 55688 5 6 06 0 & et imm o oo s
Meanilely HOLSDY .o siwisses 5% os 8% 655 3 6 6 5 b5 56 % % 855 5 5 o & S0 b m m o e = o et e n w v o n
B i) 1) L e N - R R L L L L N N Ll P
Galena cloudy 5 NW 5 1 35 83% 29.28f 23 3
Minchumina no report 1 CALM 1 10 79% 29.17s 2 -13
Puntilla Lake . e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
McGrath cloudy -2 CALM -2 40 83% 29.19f 10 -10
Fairbanks Int mstly cldy 7 CALM 7 60 87% 29.23f 8 -12
FPL WalliWlLGIIE i 6 o 6 o5 5 5 56 % % 265 5 8 5.6 5 5 605 5 € 0.5 5 6 5 5 58 & = & 5100 5 o % 2 om = = = s o 5 3 o @ 5 50w @
Eielson AFB mstly cldy 9 CALM 9 70 70% 29.21f 9 -8
Big Delta ptly cldy 15 E 13G21 -8 40 61% 29.16f 17 3



Northway lgt snow 3 CALM 3 4 83% 29.24f 3 -12
Nenana dry 9 NW 3 9 30% 29.23s 15 -7

2 == 0
Cantwe Ll L e e e e e e e e e e e e
PAXSOI = i s me e s e m e s s s e e s s R S EE E S NEE S HE S SRR w5 % E S e e e e e e e e e
2 o 1
NABESHIA, 0 i i m a5 % 855 % B SE 6 © 3 B 5 E R 588 W e 55 e e e e e ae e e e e e e e aia e e s sle e e s
Gulkana cloudy 5 CALM 5 15 87% 29.12s 5 -10

M Car Y e e e e e e e e e e e e e e e e e
SHOWShOE LEKE s s o m s siomme 9% 5 9 666 & 6 58 5 5508 5 5 s 5 & 506 5 8 5 5 5 5 5 55 5 B b boe e e e e e e e
TAhTEta PASE s s s s m oo & 5 6s 55 5065 5 5055 & 555 5 8 a4 5 # 5.5 5 5 se 5 & o aiia e e = i o w aiie e e n e
L L Y s o s 1
S 1 (=) T A R L R R T T O e S
Palmer e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
TalREGNENMEA = e mawis s s s s s s R G e s a e R S S G R HE S N RS S R R e R S s B E S 6 S b
SKRWENENE 00 & i s s 6045 6 5505 5 Se  E S e & 5 R E S 855 E s R 6 B S e eb 4 e e e e e we e e et e e e
Hayes RIVET ittt it ettt et et e e e e e e e e e e e e e e
Big RIVEY LKS ittt ittt ittt ittt et e e et ettt e e e e e e e e e
Ft Richardsm . e e e e e e e e e e e e e e e e e e e e e e e
ElmendorfAFB ptly cldy 18 E 5 14 11 81% 29.08f 18 6
Anchorage Mrl mstly cldy 19 CALM 19 80 84% 29.08f 19 9
Anchorage Int cloudy 17 SW 3 17 90 81% 29.08f 17 8

L e e
SEWATA e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Kenai ptly cldy 13 N 5 9 70 92% 29.11s 21 10
Soldonta no report 7 CALM 7 10 83% 29.10s 7 -1

Homer ptly cldy 29 NE 9G11 17 30 85% 29.12s 31 21

Kodiak mstly cldy 35 NW 6 30 7 96% 29.05s 39 21 0.05
Valdez AP mstly clr 23 CALM 23 20 81% 29.15s

Valdez WSO i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Cordova ptly cldy 30 W 2 30 40 85% 29.06f 32 24
Middleton Isl no report 38 NE 10 26 76% 29.06s 39 37
Yakutat cloudy 34 E 8 24 15 79% 29.10xr 34 18 0.03
Cape SPENEEIT & o m s a6 6 A Gs BB e 58 8 58 @8 b5 B B % 5 F A 38 B E 8 B % e 5 8 me eiie e e e er e el e el s e e e
ELfin CoOvVe e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Sitka cloudy 39 SE 15 21 30 93% 29.12r 40 32

POTL AleXanNdY . it ittt i it e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Skagway cloudy 30 NE 17 7 15 64% 29.32s 30 29

Haines lgt snow 32 N 21 6 1 89% 29.29r

PoINt RELEEAL . v it v sie s s 6% 56 @ o a8 @ 55 5.8 65 5,05 & 8 568 % 5) orie & % e & e ws atie o o aiie n e we e e
Juneau cloudy 32 W 7 24 10 92% 29.24s 34 27

FURESEY BaY o s s 5 5 s 5 o o s e e 5 80 8 v e s e i ene e s e e G 8 S s G M B 5w & E S5k B S S B s
1= (o T a =11 o A I I S
Bldred ROCK  caiwcswasnsssnssses e snss s o 06 o an 6 5 5e s & & 606 s 8 566 w5 85655685 5
AOGOOILE w5 6w S aee BE W s R 6 e e N 6 8 R S S W Se B R RE B W A RS 56 e e % nie e e
Petersburg cloudy 39 SE 14G23 22 7 76% 29.26x 40 29
Wrangell lgt rain 40 SE 9 30 10 76% 29.27s 42 32 0.03
1Ll = (o L=<
Ketchikan rain shwr 41 SE 21G38 19 5 82% 29.31rx 43 36
Annette cloudy 41 SE 21G34 19 20 86% 29.36x 44 38 .09
Cape Lisburne cloudy 5E 7 -6 10 80% 29.30s 24 0

Point Hope ptly cldy 27 SE 21G30 0 10 88% 29.25s 28 5
Hooper Bay cloudy 30 8 17 7 5 82% 29.07s 35 28
Elkhart dry 46 NW 7G9 40 29% 46 22

72N 1T o T Tl <
Farewell

IR R S R R R R RS EE RS R EEESE SRS SRR RS E R SRR R R SR EEEEEEEREEEEEEEEEEEEEE SRR EEEEEEEEEEEEE RS
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ITtem: 2 Code: CAK
1PM Wed 18 January ALASKA this hour TODAY'S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter Island .. ittt e e e e e e e e e e e e e e e e e e
Prudhoe Bay clear 7 CALM 7 60 83% 29.50r -8
Deadhorse ptly cldy 0 SE 5 -4 7 91% 29.48s 5 -4
Galbraith LK e e e e e e e e e e e e e
Umiat ptly cldy -9 CALM -9 20 78% 29.46r -11
) L= L
Barrow mstly clr -9 E 10 =31 10 82% 29.47xr -4 -11 0.35
WalnwWright e e e e e e e e e e e e e e e
(@ 0 5 < ) <
POINE LAY et et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Kotzebue mstly cldy 25 E 26G30 -7 10 81% 29.28s 26 23 0.04
Shishmaref no report 15 SW 6 8 10 84% 29.21r 17 0
2 o e = o 5 (N
Tin City no report -4 -5
Nome cloudy 31 E 14 1l 10 85% 29.15x 33 30 0.08
Gambell no report 0 N 25G32 -43 83% 29.14r 2 0
Unalakleet mstly cldy 23 E 14 1 35 63% 29.24r 33 23 0.04
11 (o o = < U
Andreaf SRy e e e e e e e e e e e e e e e e e e e e e e e
Saint Marys cloudy 29 E 17 5 10 82% 29.13s 37 29
Mekoryuk cloudy 27 NW 7 18 10 88% 29.01s 32 25
Bethel mstly cldy 27 E 8 16 35 78% 29.11r 37 27 Trace
Aniak no report 27 CALM . 27 10 55% 29.15s 37 27
St Paul Islnd lgt snow 20 NW 21G30 -11 1 88% 29.1l6r 23 20 Trace
Dillingham mstly cldy 27 N 9 14 30 92% 29.15s 35 27 0.04
(] a0 o - S U U
POrt Al SWOr T e e e e e e e e e e e e e e e e e e e e e e e
Iliamna lgt snow 21 NW 3 21 88% 29.13f 0.01
King Salmon mstly cldy 23 CALM 23 15 88% 29.10r 35 23
Adak lgt snow 27 NW 10 12 4 63% 29.63r 28 23 0.03
Shemya AFB cloudy 28 N 10 13 10 63% 29.80s 28 26 0.03
NIKOLSK L i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Dutch Harbor cloudy 30 NW 13G25 11 5) 72% 29.19r 32 27
Cold Bay lgt snow 32 W 14 13 1 100% 29.06x 35 31 0.26
Sand Point no report 37 NE 5 34 76% 29.04r 38 36 0.05
Port Heiden mstly cldy 33 E 3 33 25 64% 29.06f 37 33
Anaktuvuk Ps no report 5 CALM 5 10 69% 29.34s 16 5
Ambler no report 21 NE 6 14 10 84% 29.36s 26 21
SHUAGHER = 00 i i s s wc s s sasim & 6o 6 # s 5 6 s 5 6 8% 086§ H s TG @R S EEE R UK G E S EwS 4
PEOSPECE BT i icc i ssas snen s sinmses @easssaes sa6s 98658468 0866 98805000
Bettles mstly cldy 10 N 11 -10 40 84% 29.36f 10 -4
ChandalaTl e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Fort Yukon cloudy -11 CALM -11 10 67% 29.43f 0 -19
Circle cloudy -2 CALM -2 35 83% 29.40r
FiVE MILE G w s : s m o o5 o & & sk 5 6 515 /5 s 505 6 8 5 o s W 5% 5 l6 st 5008 6 & siie 55 8 5 8 5 508 5 8 8 E s N EE @SS
Manley HotSpr mstly cldy 1 CALM 1 10 65% 29.33f
Tanana cloudy ow 7 =12 30 79% 29.33f -4
Galena mstly cldy 5 NW 6 =3 25 83% 29.33s 23 3
Minchumina no report -3 CALM -3 10 79% 29.20f 0 -13
Puntilla Lake mstly cldy 7 NW 6 0 45 87% 29.08f«r
McGrath cloudy -7 NW 6 -16 40 82% 29.22f 10 -10
Fairbanks Int cloudy 6 CALM 6 60 87% 29.27f 6 -12
Ft Wainwright cloudy 2 NE 6 -6 25 87% 29.28s
Eielson AFB cloudy 4 CALM 4 30 69% 29.26f 4 -8
Big Delta mstly cldy 14 E 13 =9 35 67% 29.21f 3



Northway lgt snow 1 CALM 1 3 83% 29.26f 2 -12
Nenana ptly cldy 7 NW 5 3 76% 29.24f 15 =7

Healy cloudy 7N 5 3 35 73% 29.16fr

Cantwell cloudy 2 N 5 -2 7 83% 29.09f -10
Paxson lgt snow 9 CALM 9 10 84% 29.03f 4

Slana mstly cldy 15 E 17 -13 20 92% 29.07fx

Nabesna e e e e e e e e e e e
Gulkana light fog 4 CALM 4 3 91% 29.12s 4 -10
MECATERY G s 55 5 5 s 5 8 5 6 B F 6 B 8 5 R S BB BLe e e et e e e et eie e e et atvn e et e e e e
Snowshoe Lake mod snow 10 CALM 10 1/2 80% 29.05fr

Tahneta Pass lgt snow 18 E 6 11 2 88% 29.08f

WOLVETATE = hisac s s s oms s ot n s a6 65 s @5 80 & 5 505 5 506 5 4 56 B 5 5 508 S e e atie e s wre e o e s
b 10 O
Palmer cloudy 13 CALM 13 40 92% 29.12f

Talkeentna cloudy 14 NE 5 10 30 84% 29.13f 14 3
SKWENETIA 0 s v sie s w5 w8 58 @ 58 8 5 46 5 & GE 5 S S 5 4 68 A S s s B % e R R s s w8 s sk e & e e
Hayes River mstly cldy 15 CALM s 25 88% 29.11fr

Big River Lks grnd fog 14 20 88%

Ft Richardsn cloudy 6 NE 3 6 15 100% 29.10f

ElmendorfAFB mstly cldy 10 E 5 6 15 96% 29.11f 15 6
Anchorage Mrl cloudy 14 E 3 14 80 88% 29.11f 18 9
Anchorage Int cloudy 14 s 3 14 90 88% 29.10f 17 8
Whittier ptly cldy 32 S 2 32 7 79% 29.11f 33 30
Seward mstly cldy 27 NW 11 11 20 78% 29.09f 30 26 Trace
Kenai ptly cldy 10 N 3 10 70 92% 29.12f 21 10
Soldonta no report 0 CALM 0 4 87% 29.12f 7 -1

Homer ptly cldy 23 E 5G1l1 20 30 88% 29.14s 31 21

Kodiak lgt snow 34 NW 7 26 7 100% 29.06s 39 21 0.03
Valdez AP ptly cldy 20 CALM 20 20 100% 29.14f

Valdez WSO ptly cldy 23 E 8GLl7 11 20 81l% 29.13s 28 20
Cordova ptly cldy 25 CALM 25 40 92% 29.07s 32 24
Middleton Isl no report 37 NE 13G20 21 79% 29.06x 39 37
Yakutat cloudy 24 S 9 41 30 96% 29.07r 33 18 0.03
Cape SPEAEGEY" | i e s o c i sess s a5 % o8 es ® 9 58 B8 08 w0 e B 6 506 E S s B % 58 R ee & E e sie e e e
BLETT COWVIE e e e v e e 5506 6 5% 5 5 5 5 68 885G E E S W s § R 88 5 E S B e B & 8 e e e e e w1 eiie et eire
Sitka cloudy 39 SE 17 19 15 86% 29.12r 40 32

POTL AleXaANAY ottt ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Skagway cloudy 30 NE 23 2 1.5 58% 29.31r

Haines lgt snow 30 N 17 7 7 89% 29.24s

POInt RELTEAL | v v sis:w s s odme 6em @550 @08 @56 60 8668 8868566806685 5865056853
Juneau cloudy 32 N 8 22 20 89% 29.23r 32 27
Funter Bay cloudy 36 NE 15G25 17 8 92% 29.19r

HeooRal e o el e e e
BlATEd ROGCK s as s s s m s w as s 5 8 o0 @ @ 508 = s 55 5 8 S8 S S s se 6 @ S S S S R e A S R S s s
ARNGOOTE = =000 s ik s s s s m s e S E s e e e a e s  w s e e ms e A e S0s B R s ® S S S e S g e W
Petersburg cloudy 39 SE 15G28 21 7 67% 29.25¢ 29
Wrangell mstly cldy 41 SE 9 31 70% 29.26s 42 32 0.01
S =7 Yoo <
Ketchikan rain shwr 43 SE 15G29 26 15 73% 29.29r 43 36
Annette cloudy 43 SE 21G33 22 25 76% 29.32r 44 38 0.09
Cape Lisburne cloudy 5 E 13 -21 10 76% 29.30s 24 0

Point Hope mstly cldy 28 SE 24 =1 5 92% 29.22r 28 5
Hooper Bay cloudy 31 SE 22 4 1/2 85% 29.03r B35 28
Elkhart dry 45 SW 8Gl6 37 35% 45 22

7N 11T o e T il <> O
Farewe L L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

IR R R R R R R R E R R SRR R R R R R R R R R R R R SRR R R R R R R R R EEEEEEE SR EE R R R R R R R SRR R R
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Item: 2 Code: CAK

11AM Wed 18 January ALASKA this hour

TODAY'S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter TaLami@l = i s o565 % 6555 5 5.5 5 5 6 56 5 © 56 & 5 50 & 51 916 @ o =t oire a mi wire e o ot wice e w ie s i m wm e s u e
Prudhoe Bay clear -5 SE 7 -17 60 83% 29.48xr -8
Deadhorse clear -4 S 6 -13 7 83% 29.48r 5 -4
GELIbYaith TR & oo s s e w5 6w e s e w8 S S S S 6 S S s S S5 S R Sis E S B R B %W S s e 8 e s e e
Umiat clear -7 CALM = 10 78% 29.45r — L1
Tiergt il 6 00 20000 0 E 0080600 o Eoaanasaaconacosscon et ot s s st ot ea s e
Barrow clear -9 E 10 -3l 7 78% 29.45r -4 -11 0.35
WAITIWELGHRE = 0 56 v s sem s 0 8 65 5% s & 5 o8 5 5 655 © & 518 5 5 6% @ 0 & S8 8 S s & bR BBl SN %86 S B E S & .
OL1KEOR 0000 s msinam w0 es s ©E s RS K R G R M S B A B SRS R A H R R R RS S e e W
127 T o 1 oA 1 1y O O
Kotzebue cloudy 25 E 29G36 -9 7 88% 29.24s 26 23 0.04
Shishmaref mstly cldy 3 NE 6 -5 10 87% 29.18s 1.2 0
Poft CLaTFERNEE @ s s s s s s es o8 658 5 85685 68 56 5088 0683 5a a8 G850 5E 06 56655503 b s
Tin City cloudy -5 N 28G37 -53 1/2 83% 29.06r -4 -5
Nome cloudy 33 SE 21 8 7 85% 29.12r 33 30 ©0.08
Gambell no report 1 N 28G34 -44 83% 29.08«¢ 2 1
Unalakleet ptly cldy 24 E 21 ~&5 35 60% 29.22r 33 24 0.04
EMMOTIAK =000 s e s wse s s 5o m & o 58 56 615 6 8 508 & 5 sie % 8 6 888 s S s £ e 8 SEEF S S Gk e w Y SE R Y
7N o == i = <y S e e
Saint Marys cloudy 30 E 17 7 10 78% 29.11r 37 29
Mekoryuk cloudy 30 S 20 4 7 89% 28.97f 32 25
Bethel mstly cldy 28 NE 8 17 20 82% 29.09r 37 28 Trace
Aniak ptly cldy 33 CALM 33 10 50% 29.15s 37 32
St Paul Islnd lgt snow 21 NW 25G30 -12 4 78% 29.09s 23 21 Trace
Dillingham mstly cldy 28 N 7 20 10 89% 29.15r 35 28 0.04
Chulitna cloudy 15 NE 10 -2 20 80% 29.09f
Port Alsworth clear 28 NE 6 22 7 85% 29.11f
Iliamna mstly cldy 25 W 8 14 15 85% 29.15f
King Salmon ptly cldy 25 CALM 25 15 88% 29.09s 35 23
Adak lgt snow 25 S 8 14 7 81% 29.61s 28 23 0.03
Shemya AFB cloudy 28 N 14 8 10 66% 29.78xr 28 26 0.03
NIkOLSKRI. = e i et s sk 5 B R R F S R G R F R a6 S R SE S R S R h Sd 6 B 6 e S e e e e e e e o e
Dutch Harbor cloudy 28 W 9 15 1 85% 29.14s 32 27
Cold Bay lgt snow 33 W 9 21 2 100% 29.02r 35 31 0.26
Sand Point lgt rain 37 CALM 37 79% 29.01r 38 36 0.05
Port Heiden mstly cldy 34 E 11 19 10 64% 29.04f 37 34
Anaktuvuk Ps no report 7 CALM 7 10 73% 29.34s 16 7
Ambler no report 23 NE 11 6 10 74% 29.36x¢ 26 21
(=115 1Ee 1 - L= o R
IZhaershof=toin N ahat I S e 0 DS Gt = SEa e 0 S DG E G S eia B e D G S SIa S S e e A et o e
Bettles mstly cldy 9 N 8 -4 15 73% 29.39f 10 -4
Chandalar mstly clr -10 CALM -10 1.5 60% 29.43f
Fort Yukon mstly cldy-18 CALM -18 10 59% 29.46s 0 -19
CLEELE e e e se e a s AR A S R e s MR S EE LR H G H E G SRS RS s 4 e S e e
Five MIile CIMD . o e e e e e o o a6 o o siie o sd o o 5is 8 % s 6w 505 ia & o oih e 0w s e e a m s e e s e a e e ae
Manley HotSpr cloudy -10 E 3 -10 7 82% 29.36f
Tanana cloudy Ow 3 0 10 79% 29.35f -4
Galena no report 13 58% 23 3
Minchumina no report -6 CALM -6 1.0 68% 29.23s 0 -13
Puntilla Lake clear -1 NW 8 =16 25 83% 29.14f
McGrath ptly cldy -10 CALM -10 20  78% 29.25f 10 -10
Fairbanks Int cloudy 2 CALM 2, 20 83% 29.29f 2 -12
Ft Wainwright mstly cldy 0 SE 3 0 15 87% 29.28f
Eielson AFB mstly cldy 0 CALM 0 15 72% 29.27f 0O -8
Big Delta mstly cldy 8 N 2 8 25 73% 29.22s 3



Northway

ptly cldy 0 CALM 0 20 79% 29.27f -12
Nenana ptly cldy 0 NW 3 0 60 56% 29.27f 15 =7
Ll A L L T L T T T
Cantwell cloudy 0 CALM 0 7 79% 29.11f -10
Paxson cloudy 8 CALM 8 15 76% 29.05f 4
Slana cloudy 6 SW 3 6 20 87% 29.16s
NaDBESNEA 00 sk s s s ss s e w6 s S 6 S e EE S S E S B S e W E S 5 M 5 W e &8 E R R e S B
Gulkana lgt snow 3 CALM 3 2 87% 29.14f 3 -10
MGOAIEEINT e R el e n 55 G Eia e e it 6 e eiie 8w Sias e i e w5 eite et e eiie e el wt aiie e el ia e al mite e %5
Snowshoe Lake mod snow 6 CALM 6 1/2 87% 29.13fr
Tahneta Pass lgt snow 17 NE 6 10 1 84% 29.11f
Wolverine cloudy 19 NE 3 19 20 77% 29.18f
£ o 1 g PP
Palmer mstly cldy 13 CALM 13 15 96% 29.14f
Talkeentna cloudy 14 N 6 7 15 80% 29.15fr 14 3
SKWENETA., 0 s s 5 % s o 5w sis @ s 8 e 8 588 I8 5 S 8 S S5 5 A6 S S B 6 85 S 6 SR SR s e s
Hayes RAVET | ciwscscs s aida s a8 ainmusd s si6 0685 8 bt 88565 85896 as s ase s
Big River Lks grnd fog 13 7 84%
Ft Richardsn cloudy 9 NE 6 1 15 100% 29.11f
ElmendorfAFB cloudy 10 N 6 2 15 92% 29.12fr 15 6
Anchorage Mrl cloudy 14 CALM 14 25 88% 29.13f 18 9
Anchorage Int cloudy 14 E 2 14 20 92% 29.12f 17 8
Whittier ptly cldy 32 CALM 32 7 82% 29.12f 33 30
Seward ptly cldy 26 NW 6 20 20 85% 29.14s 30 26 Trace
Kenai ptly cldy 10 NE 6 2 40 96% 29.15f 21 10
Soldonta no report -1 CALM -1 10 79% 29.14s 7 -1
Homer clear 21 N 5Gl1 17 30 88% 29.14f 31 21
Kodiak mstly cldy 34 NW 7 26 7 96% 29.07s 39 34 0.03
Valdez AP ptly cldy 18 CALM 18 15  77% 29.15f
Valdez WSO ptly cldy 23 N 5G22 20 15 85% 29.15f 28 20
Cordova mstly cldy 26 S 2 26 40 92% 29.09f 32 24
Middleton Isl mstly cldy 38 NE 18 17 20 76% 29.06s 39 37
Yakutat cloudy 22 CALM 2.2 30 96% 29.02f 33 18 0.03
Cape SPENEETY 55 cc i @ sei s & s @6 96 5 56 6 5 586 59066 5558 % 5868 Se R B s E ke s s S e
Elfin Cove cloudy 37 SE 16 17 15 73% 29.09fr
Sitka rain/snow 40 SE 23 16 10 73% 29.08r 40 32
=T o N IS Y
Skagway cloudy 30 NE 17G32 7 15 56% 29.25r
Haines mstly cldy 29 W 9 17 8 89% 29.24fr
Polnt Rebrxeal .o cicwmus smmen s odmsadsasisaassssins eissadnssssasaseissos s
Juneau cloudy 32 W 5 29 7 82% 29.21r 32 27
Funter Bay lgt snow 33 NE 11G22 18 5 96% 29.17r
Hoonah lgt snow 33 E 8 23 2 92% 29.11r
BlAFed ROGK. o seie 5 s s o 0 5is 5 8 5 e in o5 o 5 5 st 5 8 A E 5 s s s e R m A R S WSS E S
ANGOOTL,  Gmws e m e v s B e % e 8w R S S S R S SR S e s e s s s e e R AR e W s
Petersburg lgt rain 38 SE 13G21 22 7 79% 29.22r 29
Wrangell mstly cldy 41 SE 11G17 28 7 70% 29.23s 41 32 0.01
S IR Yo <
Ketchikan cloudy 43 SE 23G25 21 15 79% 29.27x 43 36
Annette cloudy 43 SE 14G22 27 25 79% 29.30xrr 44 38 0.09
Cape Lisburne cloudy 4 SE 11 -18 b 79% 29.30s 24 0
Point Hope ptly cldy 28 SE 21G25 0 10 96% 29.19s 28 5
Hooper Bay cloudy 31 SE 24 2 df2 85% 29.00s 35 28
Elkhart dry 42 SW 5G11 40 45% 42 22
7N 11T o T <=
Farewell
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Item: 2 Code: CAK

10AM Wed 18 January ATASKA this hour

TODAY'S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter Island ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Prudhoe Bay clear 3 CALM 3 30 79% 29.46s
Deadhorse clear 5 NW 7 -6 7 83% 29.46s 5 =3
Galbraith LK e e e e e e e e e e e e e e e e e e e e e e e
Umiat clear -6 CALM -6 7 82% 29.44rr
) 4 1= K o 1 I P A
Barrow clear -10 E 7 =23 7 78% 29.43r -4 -11 0.35
7= Tall s B 01 O
L@ 0 5 T < o Y <
POINE LAY e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Kotzebue cloudy 25 E 29G34 -9 7 88% 29.24r 26 23 0.04
Shishmaref no report 2 NW 7 =9 10 83% 29.16r 12 2
222y oA G = T = A
Tin City cloudy -5 N 36 -58 1/2 83% 29.02r -4 -5
Nome cloudy 32 SE 20 7 7 85% 29.09r 32 30 0.08
Gambell cloudy 2 N 24G30 -39 87% 29.04r 2 1
Unalakleet ptly cldy 25 E 21 =3 10 60% 29.21s 33 25 0.04
BMMOTEK. e e b e h i A W S R S W B R § B 6 S E B RS R B 6 5 8 6% ¥ Wb 6 R R 5 e e e e e e e e e
ANnAdreal SRy e e e e e e e e e e e e e e e e e e e e e e
Saint Marys no report SE 14 29.09s 37 30
Mekoryuk cloudy 30 SE 20 4 10 92% 28.94s 32 25
Bethel ptly cldy 29 SE 11 13 20 82% 29.08r 37 29 Trace
Aniak cloudy 33 CALM 33 10 50% 29.14r 37 33
St Paul Islnd lgt snow 21 NW 23G30 -11 4 78% 29.06s 23 21 Trace
Dillingham mstly cldy 28 N 8 17 10 85% 29.1l4r 35 28 0.04
Chulitna cloudy 15 NE 10 -2 20 80% 29.09f
Port Alsworth ptly cldy 24 NE 5 2 7 85% 29.12fr
0 - 1o R
King Salmon ptly cldy 25 CALM 25 15 88% 29.09s 35 25
Adak lgt snow 28 N 20G24 1 1 56% 29.58r 28 23 0.01
Shemya AFB cloudy 27 NW 14 6 10 66% 29.77r 28 26 0.03
B S 20 = < PR
Dutch Harbor cloudy 29 NW 17G25 5 3 78% 29.10r 32 29
Cold Bay lgt snow 33 8w 11 18 1 100% 29.00r 35 31 0.04
Sand Point ptly cldy 36 CALM 36 10 76% 28.99r 38 36 0.03
Port Heiden mstly cldy 35 SE 15 16 10 62% 29.01f 37 35
Anaktuvuk Ps no report 12 SW 5 8 10 77% 29.34s 16 10
Ambler no report 22 CALM 22 10 81% 29.35s 26 21
SHUBGAEK s s s m w e s s s e w5 e s e w8 e e S8 6 8 s e w e 868w 83 W m e s m w6 8 H S s E S e
PYOEDEOE CFI = cossessn o mas 55 9 om i 5 © 5 018 5 5 50 0 8 806 o & 5688 @5 08 8 @R A0 60886 HEEEF K S
Bettles ptly cldy 10 N 9 -6 13 80% 29.41f 10 0
Chandalal = . e e e e oo e srie e B st e e F e & B S5 & B e B 6 8 e e S e e e e e el wie e e e e e e
Fort Yukon cloudy -19 CALM 19 10 59% 29.46f 0 -19
L@ Tt 30 1=
EAE MiLE CIMP:  wosis s s ss i & & s 5 6 6 5 m im sie s 8 8 8 e s % e i w8 B0 S 806 W s 6 e w6 SIS B R ¥ AE 5 H s B8
Manley HotSpr cloudy -10 E 3 10 7 82% 29.36f
Tanana cloudy -2 SW 7 14 10 15% 29.38%

Galena ptly cldy 7 N 3 7 10 80% 29.32s 23 7
Minchumina no report -10 CALM 10 10 74% 29.25s 0 -13
Puntilla Lake clear -1 NW 8 16 25 83% 29.14f
McGrath ptly cldy -7 W 3 — 7 15 75% 29.26f% i0 -7
Fairbanks Int cloudy 0 NE 3 0 15 83% 29.30f 2 -12
Ft Wainwright ptly cldy -6 W 3 -6 15 78% 29.33f
Eielson AFB mstly cldy -5 CALM -5 10 68% 29.31f -2 -8
Big Delta cloudy 9 NE 2 9 15 73% 29.22f



Northway cloudy 1 SE 2 1 10 83% 29.28s

Nenana dry -2 8 2 -2 27% 29.30f 15 -7

HEGLY 0000 i e s G S e Si B MG R RGBS EE B S 6 58 Nk E E B e e m e e e e e e e o K s RS
Cantwell cloudy 0 CALM 0 7 79% 29.14f =10

Paxson cloudy 6 CALM 6 7 69% 29.08fr

Slana cloudy 6 SW 3 6 20 87% 29.1l6s

NBPEHEIE =~ =000 ks s m 5 e 6 S E 5 RS S 6 5B 5 R R RN E E SRS m e e e e s e
Gulkana lgt snow 2 CALM 2 1 87% 29.15f 2 -8

MC ATty e e e e e e e e e e e e e e e
Snowshoe Lake mod snow 6 CALM 6 1/2 87% 29.13fr

Tahneta Pass lgt snow 16 NE 6 9 2 84% 29.15fr

Wolverine cloudy 19 NE 3 19 20 77% 29.18f

S Ll ) e e R R T T T T
Palmer mstly cldy 15 CALM 15 7 96% 29.15¥r

Talkeentna clear 6 NE 5 2 10 83% 29.24f 12 3
SRWENTETA = = G o s ms s as s s 5@ @5 s & 5 856 58 % 6 s s 5 5SS 5 % b s e e ave e e e e eiie e e e e s
Hayes River clear 15 CALM 15 25 92% 29.20fr

Big River Lks ptly cldy 22 7 88%

Ft Richardsn cloudy NE 5 15 29.15fr

ElmendorfAFB cloudy 12 NE 5 8 15 92% 29.19rr 15 6
Anchorage Mrl cloudy 18 CALM 18 15 88% 29.15f 18 9
Anchorage Int cloudy 14 E 3 14 20 88% 29.15f 17 8
Whittier mstly cldy 30 CALM 30 7 89% 29.16f 33 30

Seward ptly cldy 26 N 6 20 20 85% 29.14fr 30 26 Trace
Kenai ptly cldy 11 N 9 -5 20 92% 29.16f 21 11
Soldonta no report 0 CALM 0 10 95% 29.16f 7 0

Homer clear 26 NW 5G9 23 10 88% 29.15f 31 24

Kodiak lgt snow 34 NW 6 29 4 96% 29.07f 39 34 Trace
Valdez AP mstly cldy 21 CALM 21 10 100% 29.17f

Valdez WSO mstly cldy 26 E 6G6 20 10 81% 29.18f 28 22
Cordova mstly cldy 27 SE 2 27 15 92% 29.10f 32 25
Middleton Isl no report 38 NE 14G21 21 76% 29.06f 39 37
Yakutat ptly cldy 29 N 6 23 10 96% 29.03f 33 19 0.03
@ [ IS [ T s = Il e e e s
Elfin Cove cloudy 37 SE 16 17 15 73% 29.09fr

Sitka mstly cldy 40 SE 15G25 22 20 70% 29.03r 40 32

Port ALSXanEy o o cocir s s s momm o w s st 8 e e s st e e s 8 R SR S 8 BB s B R S W s N R R R EA e
Skagway cloudy 29 NE 17G32 5 15 58% 29.22f

Haines mstly cldy 29 W 9 17 8 89% 29.24fxr

Poillt REETEAT i i v e tiicm o s o ¥ 5.6 & 5 505 5 % 505 5 S 5.5 5 5 5 5 5 o = 515 @ = 008 o o o sia = w o wiie e e e ele e e e een
Juneau cloudy 29 NW 5 26 10 96% 29.18rr 30 27

Funter Bay cloudy 32 N 3 32 8 100% 29.15r

Hoonah lgt snow 33 E 8 23 2 92% 29.11r

Eldred ROCIE i e wasmesa6 55 @55 5988 % 5 6@ 5 €686 66688 865 645 595685 as66%5650506ms
ANGOOT, 00 s me s s e w8 s s w %8k S W S @ s R W s e m s e R WS R E S B R R RE e
Petersburg lgt rain 38 E 18G28 17 7 76% 29.20r

Wrangell lgt rain 41 SE 13G22 26 10 70% 29.21r 41 32 0.01
KLaWoOC K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Ketchikan cloudy 42 S 20G29 21 10 86% 29.25r 42 36
Annette mstly cldy 43 SE 18G31 24 25 83% 29.23f 44 38 0.09
Cape Lisburne cloudy 3 SE 16 -28 7 76% 29.29s 3 0

Point Hope cloudy 28 SE 20G26 1 1/4 92% 29.17s 28 5
Hooper Bay cloudy 30 SE 24G30 1 5 85% 29.00r 35 28
Elkhart dry 38 W 5G8 85 55% 38 22
AmChitka e e e e e e e e e e e e e e e e e e
Farewell

............................................................
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Ttem: 2 Code: CAK
9AM Wed 18 January ALASKA this hour TODAY’S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter Island ... e e e e e e e e e
Prudhoe Bay clear 2 SW 8 -13 30 79% 29.46x
Deadhorse clear 0 SW 9 -18 7 83% 29.467x 5 -3
GAIBTAIER THE 5 s s s 5 5 6% 5 9 55 % % 508 5 5 508 5 G5 8 m % & e o i e e e g m
Umiat clear -6 CALM -6 7 82% 29.44rr
@ e T T L L Ll Ll
Barrow light fog -7 SW 2 = 5 82% 29.40s -4 -11 0.35
WaitWETGRE = = w o @ s as 58 555 5 5 55 5 5 58 5 8 55 % 55 S5 5 B S R Bim S R e e me e e s e s ey m
OLIKEOK. i w s as s h s e s E s 6 E SE SR 6 e B s e e e e e e s T .
POINE LAY ittt ittt e e e e e e e e e e e e e e QZ?ZLﬁ?fT .............
Kotzebue blwg snow 25 E 29G33 -9 5 88% 29=23s 26 23 0.04
Shishmaref no report 4 W 8 -10 10 79% 29.15«x¢ 12 4
POYE CLATENCE i mwssim s o o 558 @ a & 65 8556 & 65 65 556 5% 057 o 0 s 5 o o aa s m ainiewoaoimeaans
Tin City cloudy -4 N 39 -58 1/2 83% 29.02s -4 -4
Nome mstly cldy 31 SE 23G29 3 7 89% 29.06x 32 30 0.08
Gambell mstly cldy 2 N 29G33 -44 79% 29.01r 2 T
Unalakleet ptly cldy 25 E 23 -5 10 60% 29.20s 33 25 0.04
1 (111 o) 5 =1 T
BNA¥ea TSRy 00 it i s e 85 58 8 5 55 R B 8§ 8 5 6 5 4 B & 8 B R e e 5 S e e e e e e e e e e el w e e le i ai e e e i
Saint Marys cloudy 30 SE 14 10 10 89% 29.08s 37 30
Mekoryuk cloudy 29 SE 13 10 7 92% 28.94r 32 25
Bethel mstly cldy 29 E 11 13 20 82% 29.07r 37 29 Trace
Aniak no report 34 SE 9 23 10 48% 29.13s 37 34
St Paul Islnd lgt snow 21 NW 22G31 -10 4 78% 29.05r 23 21 Trace
Dillingham mstly clr 28 N 9 15 10 85% 29.10fr 35 28 0.04
Chulitna cloudy 16 E 13 -6 15 81% 29.12s
Port AL SWOrth e e e e e e e e e e e e e e e e e e e e e e
s = 5. = PP
King Salmon ptly cldy 27 N 6 21 15 88% 29.09s 35 27
Adak dry 25 NW 10 10 7 81l% 29.56s 27 23 0.01
Shemya AFB cloudy 27 NW 17 3 10 69% 29.75s 28 26 0.03
NoIKOLSK A e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Dutch Harbor cloudy 30 NW 16G23 8 4 72% 29.07r 32 30
Cold Bay lgt snow 33 SW 11 18 3 100% 28.98r 35 31 0.04
Sand Point mstly cldy 37 CALM 37 10 76% 28.98s 38 36 0.03
Port Heiden no report 35 SE 21G29 10 42% 29.02f 37 35
Anaktuvuk Ps no report 13 S 9 ~2 10 73% 29.35f l6 10
Ambler no report 23 CALM 23 10 68% 29.35s 26 21
Shungnak e e e e e e e e e e e e e e e e e e e e e e e e
Prospetl CXR s o m s s s sem e oiemsenm s o8 e s s 6 5 ss 85 806 8 S 6 F S 588 H aE E e S AS 8w
Bettles ptly cldy 10 N 9 -6 13 80% 29.41f 10 0
6] 1= o - U > o e P
Fort Yukon ptly cldy -17 CALM -17 10 59% 29.47s 0 -17
@ ol 2
Five Mile CMP ittt ittt ittt et ettt et e ettt etaas e et et eeeeeeeeneeeeenaeeens
Man ey HOESDE oo e v s o w0 s 5 a1 6iis o 3 wits (o & 6 606 5 % 255 & % 5l & % 5 6 8 8 56 B 5 ¥ S B S 8 5SS R B e B
Tanana cloudy -2 SW 7 -14 10 75% 29.38f
Galena no report 12 N 3 12 10 80% 29.33s 23 12
Minchumina no report -13 CALM -13 10 67% 29.26f 0 -13
Puntilla Lake clear -1 CALM -1 25 83% 29.1l6fr
McGrath ptly cldy -6 CALM -6 15 82% 29.27f 10 -6
Fairbanks Int cloudy -3 N 3 -3 15 83% 29.32f 2 -12
Ft Wainwright ptly cldy -6 W 3 -6 15 78% 29.33f
Eielson AFB mstly cldy -5 CALM -5 10 68% 29.31f =2 =8
Big Delta cloudy 7 E 2 7 15 76% 29.25f



Northway cloudy 2 W 2 2 10 79% 29.28f

Nenana cloudy -3 NW 3 =3 20 83% 29.31f 15 -7

== 1 A L L L L L L I Y
Cantwell cloudy 0 CALM 0 7 79% 29.17fr

Paxson cloudy 6 CALM 6 7 69% 29.08f«r

Slana cloudy 6 SW 3 6 20 87% 29.16s

I =1 o1t o - I T T T T T T T T,
Gulkana lgt snow 2 CALM 2 1 83% 29.19f 2 -8

U= o
Snowshoe Lake mod snow 6 CALM 6 1/2 87% 29.13fr

Tahneta Pass lgt snow 16 NE 6 9 2 84% 29.15fr

Wolverine cloudy 19 NE 3 19 20 77% 29.18f

SbliEizieial S 00 0 2 200 0 S GO G E G OGS S 00 s G000 S AT A e e e S G 6 B s el e o i
2 T 111
Talkeentna clear 6 NE 5 2 10 83% 29.24f i 3
SKWERAETIAL = 0 5% 82 cs i @ 5 a6 & 8 506 & 9 s 6 58 % 55 5 6 68 S 55 e e 55 5 e e e e e w e e e e i e e e e a e e
Hayes River clear 15 CALM 15 25 92% 29.20fr

Big River Lks ptly cldy 22 7 88%

Ft RIChATA ST Lt i it e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
ElmendorfAFB cloudy 12 NE 5 8 1.5 92% 29.19rr 15 6
Anchorage Mrl ptly cldy 14 E 3 14 15 88% 29.17f 16 9
Anchorage Int  ptly cldy 15 NE 5 11 20 92% 29.16f 17 8
Whittier mstly cldy 30 CALM 30 7 89% 29.16f 33 30

SEWATA e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Kenai ptly cldy 12 N 8 -1 20 88% 29.19f 21 11
Soldonta no report 1 CALM 1 10 79% 29.18f 7 0

Homer ptly cldy 24 NW 6Gl1 18 10 88% 29.16f 31 24

Kodiak cloudy 34 NW 7 26 7 96% 29.09f 39 34 Trace
Valdez AP mstly cldy 23 CALM 23 7 74% 29.21fr

Valdez WSO mstly cldy 26 E 6G6 20 10 81% 29.18f 28 22
Cordova mstly cldy 26 SE 2 26 15 92% 29.12f 32 25
Middleton Isl no report 38 NE 18G22 17 76% 29.07f 39 37
Yakutat clear 19 CALM 19 7 92% 29.08f 33 19 0.03
CAPE SPEIITCEE o« e e o wt e i o o sine tol s o0 5 i s 4 5 ia ia @1 5 5o 6 B0 Bise 1w oy B4 ial fel B 8 4o ier i aiie in iar o miie fe (s ies o e fe iel el w1 cal et w
e T o N G V. PR
Sitka cloudy 39 SE 21 16 10 76% 29.01f 39 32

POFE ALERANAYT o vs s sv sm s sisas s & sm 66 56 & Sie 8 5 €9 5 4 5 65 @ 5 0668 566 &5 S 68 @ AN a8 B E S el E s
Skagway mstly cldy 29 NE 17G31 5 15 61% 29.23f

Haines mstly cldy 29 W 9 17 8 89% 29.24fr

2T R I o N = wis o =Y 1w
Juneau light fog 28 NW 5 25 3 100% 29.12s 30 27

Funter Bay cloudy 32 N 6 26 13 96% 29.10s

Hoonah light fog 32 E 6 26 5 96% 29.09fr

BldFred ROCK svciw s s im @ imess @86 € 6eh %@ s §8ss i et sdeiossss@asssnsasss
i\ s (o elo o I R S Y T s L T L T T e
Petersburg lgt snow 35 SE 10 22 2 85% 29.1l6fr

Wrangell mstly cldy 38 SE 6 33 10 82% 29.19r 38 32

| = 77 Yo )<
Ketchikan rain shwr 41 SE 17G25 22 7 86% 29.22vr 42 36
Annette cloudy 44 SE 17G38 26 10 86% 29.25s 44 38 0.09
Cape Lisburne cloudy 3 SE 14 -25 5 72% 29.30s 3 0

Point Hope cloudy 23 E 20 -5 1 96% 29.17f 23 5
Hooper Bay cloudy 30 SE 22 3 10 82% 28.98«x 35 29
Elkhart dry 29 NW 2G3 29 75% 30 22

7N o e Il -<
Farewell
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Item: 2 Code: CAK
ALASKA this hour

8AM Wed 18 January

TODAY'S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter Island ...t e e e e e e e e e e e e e e e e e e e e e e e e e e e
Prudhoe Bay clear 4 SW 8 -10 30 79% 29.45rr
Deadhorse clear 2 SW 9 -15 7 87% 29.45r¢ 5 -3
Galbraith LK e e e e e e e e e e e e e e e e e e e e e e
L0 =
iieiat =l kY T T T I T T T e
Barrow light fog -7 SE 5 -11 5 82% 29.40r -4 -11 0.35
WadnWright e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
O 1 5 T < o) <
POITE ThAY 00 h s s s s s s e s S s e 6w s s s s S S 6 S SR e S 80 s e s S8 E &S o B W S e E e B RS W e
Kotzebue blwg snow 25 E 28G33 -8 5 88% 29.23r 26 23 0.04
Shishmaref ptly cldy 6 NW 3 6 10 83% 29.14s 12 6
| oA G =l Y o o
Tin City cloudy -4 N 39 -58 1/2 83% 29.02s -4 -4
Nome mstly cldy 32 E 22G30 5 7 85% 29.03r 32 30 0.08
Gambell cloudy 1 N 26G38 -43 83% 28.99r 2 1
Unalakleet mod snow 26 E 26G31 -5 10 60% 29.20s 33 26 0.04
2 11700 X1 <
ANndreaf sKy e e e e e e e e e e e e e e e e e e e e e e
Saint Marys mstly cldy 30 SE 14 10 10 96% 29.08r 37 30
Mekoryuk cloudy 29 SE 8 18 10 85% 28.93r 32 25
Bethel dry 29 SE 16 7 20 82% 29.06r 37 29 Trace
Aniak no report 35 E 9 24 10 46% 29.13f 37 34
St Paul Islnd lgt snow 21 NW 23G30 -11 6 74% 29.02¢ 23 21 Trace
Dillingham mstly clr 28 N 9 15 10 85% 29.10fr 35 28 0.04
Chulitna cloudy le E 13 -6 15 81% 29.12s
POt BLEWOTEH, 5 o o sk e e s o m s @ s Ba s & 85065 @ ss s 9 6888 s 800 S e w e e i w6 kSR e s s
TLAAMITA 00 ss s s ea s @ ws N E S S AR S e S S G N A E A B ¥ S eSS A E S NAE SRS e e E e
King Salmon cloudy 27 N 6 21 15 88% 29.09f 35 27
Adak dry 25 NW 10 10 7 81l% 29.56s 27 23 0.01
Shemya AFB cloudy 27 NW 17 3 10 69% 29.75s 28 26 0.03
10N B < 0 I = < TP
Dutch Harbor mstly cldy 31 NW 16G24 9 3 69% 29.05¢r 32 30
Cold Bay dry 33 W 8 23 10 100% 28.96s 35 31 0.04
Sand Point ptly cldy 37 CALM 37 10 76% 28.98xr 38 36 0.03
Port Heiden no report 35 SE 20G25 11 44% 29.03x 37 35
Anaktuvuk Ps no report 13 S 9 -2 10 73% 29.35f 16 10
Ambler no report 21 S 5 17 10 74% 29.35s 26 21
ShUunGIiakl = = 00 f s s s s @ s s s e S e ® B W s H S e @ E s s w s s s e S N A WS 6 R H O RE R &S EE® e
PrOSPecht CTK = i icmmus s cisi 966 @ 0585 6650 86686008 8586 666586588088 EE S8 G
Bettles ptly cldy 10 N 10 -8 25 73% 29.42f 10 0
[@357=10 Y £= 00 =
Fort Yukon ptly cldy -16 CALM -16 10 63% 29.47f 0 -16
(6. e .1 1 = S O
Five Mileé P « s asmm e om s 5 s ais @ 5 s o s s & 5 81 & % 5178 5 & 51 i o % 808 8 % 81 06 % 8 8 88 & & & 4 B 8 e e s
Manley: HOLSDE & s scm o se® s 5o 8660 5 8568 5685 5@ 686 & 666 8 e 86 60 a6 860850586658 E s
Tanana ptly cldy -2 NW 7 -14 10 79% 29.40s
Galena no report 12 N 3 12 10 80% 29.33s 23 12
Minchumina no report 0 CALM 0 10 72% 29.28f 0 -13
Puntilla Lake clear -1 CALM -1 25 83% 29.1l6fr
McGrath ptly cldy -4 E 3 -4 15 83% 29.28f 10 -4
Fairbanks Int ptly cldy -6 CALM -6 15 82% 29.33f 2 -12
Ft Wainwright ptly cldy -6 W 3 -6 15 78% 29.33f
Eielson AFB mstly cldy -5 CALM -5 10 68% 29.31f -2 -8
Big Delta cloudy 58 1 5 15 80% 29.27fr



Northway cloudy 2 CALM 2 10 79% 29.30fr

Nenana dry -6 SW 2 -6 26% 29.35f 15 -7

Healdr 00000 i i m s s m e SE S SRS R S G S SRR EAE B 6 G F 5 e S B e E e e e e e e e e
Canbwell i e e e B § S SR R S 5 E R E & § & B e e e B S e e e e e e e e e e e e e e e e
eEbasteral R A S S G0 S SIG 00 G D G0 0 2 G a5 G 8 0 G0 0 S a0 008 G0 S0 a e & A A e e
Slana cloudy 6 SW 6 -2 20 87% 29.l1l6fr

1= o7 =Y o - L
Gulkana cloudy 0 CALM 0 7 72% 29.22f 0 -8
MECALERTE  l G e 5086 5 508 B R s S 5 e e 6 5155 e a1 e S e e e si el ie el it el el = eita e e mi orie e e wie s
SNoOWShoe iakKe e e e e e e e e e e e e e e e e e e e
TARNETE PaSE 5 wis 500 s 5 s 565 5 8 5 s & 8+ & 8 8 W 55 6 w8 E 6 B MR B G e 8w E e e e E e s R e
Wolverine cloudy 19 SE 6 12 20 77% 29.20f

SUEEON L a5k 56 e R S Ss B S N E 5 S 68 R 88 B B B8 6 B 60 e e e 5105 e e e s1a e el e wice e e e whee i
PAlMETY e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Talkeentna clear 6 NE 5 2 10 83% 29.24f 12 3
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Sheet3d

| | |

# 5 Engine under treatment with ;| 1070200|kwh generated on treatment
Test 1 306 |hours of run time on treatment

FUEL MW PF KVAR AMP MVA| KWH/G
#517 Jan | 221.000 3.755 0.927 1522 555 4.046 13.389
#531Jan| 222.660 3.747 0.932 1456 552 4.040 13.413
Test 1

1.660 -0.009 0.005 -65.6 -3.0 -0.006 0.024

0.75% -0.23% 0.49% -4.51% -0.54% -0.16% 0.18%

A
G ICVA
S

Page 1




Sheet2

I

# 5 Engine under treatment with :

901000

kwh generated

252 |hours of run time
FUEL MW PF KVAR AMP MVA| KWH/G
#517 Jan 95| 221.000 3.755| 0.927 1522 555 4.046 13.389
#529Jan 95| 218.170 3.726| 0.908 1637 564 4.094 13.563
-2.830 -0.029| -0.019 115.3 9.5 0.048 0.174
-1.30% -0.78%| -2.11% 7.04% 1.69% 1.16% 1.28%

Page 1
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FPC® TECHNOLOGY, INC.
CARBON MASS BALANCE FIELD DATA FORM

Smoke Spot Numbers

1. 2.
Company: ‘Test Date:
Test Portion: Baseline E] Water Temp.

Oil Pressure
Treated ;Zl Air Restriction

Equipment Tested:

Make Miles I.D.#
Engine Type Hours I.D.

Fuel Injection O Naturally Aspirated U

Mechanical Cd Turbocharged O
Exhaust Stack Diam Inches Straight O Curved O
BP: Inches Hg @ °F Ambient Tenmp:
Fuel: SG @ °F Start Time:
SHeer Z o 7
RPM Exh. Temp P, co | HC |co, | o,
°F Inch H,0 . Remarks
1 gl 185381 /2.6
2 ol | /% 163 726
3 o) |y |30 |/2.¢
4 o1 |+ s K 2.6
5 ol 12 |s36))2.6
6
8 \ \ |
9 \ \\
10 N T
Average
Signature of Technicians: W- G Finish Time:
G 27 5793 pen ¥
Al . 2 i 2.2 Jo 353 7 7
54 - & ?ﬁ-j ). 67“).:2‘/ C.;\/JV/

705':::
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FPC® TECHNOLOGY, INC.
CARBON MASS BALANCE FIELD DATA FORM

Smoke Spot Numbers

Company:

Engine Type

1. 2.

Test Portion: Baseline

Treated
Equipment Tested:
Make fﬁsﬁa/ #;2—

Fuel Injection O

[

=K

Miles

Water Temp.

'Tést Date: /"5/'95/

0il Pressure
Air Restriction

I.D.#

Hours

I.D.

Naturally Aspirated O

Mechanical L Turbocharged L]
Exhaust Stack Diam Inches Straight O Curved O
BP: Inches Hg @ °F Ambient Temp:
Fuel: SG @ °F Start Time: 74@/*
stleerT | o~ 2
RPM Exh. Temp P, CcO HC | CO, 0O,
°F Inch H,0 Remarks
5L RV < AT Y
7/ 2 ol 12 |545112.7
/0| 3 Lol |12 5.4/112.9
/YA 4 0] 13 |gqp|1L.7
/5 | s VIRNERE YA
- 20 || 1~
- 1,2/1, 8 . \
— 15 9 \k
_ 194 10 T e
Average
Signature of Technicians:_ W/ (5 Finish Time:

Ei L



o

Carbon Mass Balance Field Data Form

Test Date: / '(i// f‘j

Company: ' Location:

. Test Portion: Baseline: - Treated: X Exhaust Stack Diameter: ___Inches
| Engine Make/Model: Miles/Hours: I.D.#: ‘#2‘
‘Type of Equipment: ' ’

A f}ﬁel;,SpeCiﬁc Gravity: @: (°F)
' . Barometric Pressure: ‘ Inches of Mercury
-~ Intake Air Temperature: CF) Start Time:

PO

End Time

Names of Customer Personnel Participating in Test:
Sim: #7907
4

J7 g, 025 o
Signature of Technicians:




FPC® TECHNOLOGY, INC.
CARBON MASS BALANCE FIELD DATA FORM

Smoke Spot Numbers

.40 2 4o

. ' ~
Company : (19M4/ACC> Liécl 7[296? " Test Date: =~/7 -9
Test Portion: Baseline E] Water Temp.
\Ezl 0il Pressure
Treated Air Restriction
Equipment, Tes
Make. Lol 22 Miles I.D.#__
Engine Type_éL\! o Hours 1.D.
Fuel Injection 0 Naturally Aspirated U
Mechanical L Turbocharged

Exhaust Stack Diam__ 22 Inches Straight U Curved [

BP:____ TInches Hg @ : °F Ambient Temp -
Fuel:__ 0.507 SG @ & °F Start Time: 'l 0?;::i>
AL loF >
Motde REM \) "ExR. Temp P, co| HC |co, | o,
bt °F Inch H,0 _ Remarks
5 i X @7°F .0Z| o 535 | \\.9

oz 1O ‘5.%15 1.8
02 o |S.23]11.9
62| Vo |B2.2H\ .9
N = LO0Z] W0 |S5.2241\9
02| 16 [3.33|1.9
.02l B3y |1lAa
Lozl \o B3>»2|\\9
X B2°E <02 9 |5.2Z|\.9
L] 9 B33 1.4

v
W o |9 o jo | Wb P

o
=
o

Average

Signature of Technicians: Finish Time:




FPC® TECHNOLOGY, INC.
(ZdRBCHVAiASSIliLAQKIiIIEZJ)IldzﬂuF(HHM

Smoke Spot Numbers

1. 2, —d
Company: (@OutuﬁCD EZQ[P[)ﬁﬁ 'Tést Date: "‘/7“7S/
Test Portion: Baseline L] Waéer Tenmp.
0il Pressure
. Treated Ezl\ Air Restriction
Equrlagﬁ:nh%?ffcsibﬂ/ Miles I.D.4__F 2~
Engine Type Hours I.D.
Fuel Injection O Naturally Aspirated O
Mechanical L Turbocharged -
Exhaust Stack Diam Inches Straight O Curved L]
BP:__________ Inches Hg @ °Ff Ambient Temp: °F
Fuel: SG @ °F Start Time:__!l.co~
> oF — )
RPM Exh; Temp P, Cco HC- CO, (0N
F Inch H,0 Remarks
25 |1 Loz | A4 |s=zo |1l 9
A K 021 ¥ BZ29 | 117
25 3 X 62 ozl a Iszs| na
LA K - 02) A |529|uAa
Yo || 5 .02 A sz |9
#2441 6 02 9 |51 w4
g 7 < 83.% 02] 4 |5.1v| uqg
1) 8 02| 3 [5.29|n.%
50| 9 _0Z{1o |92 )\\.4
79| 10 R 55~/ 48 0zl a |s.20l W9
Average

Signature of Technicians:

Finish Time:
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FPC® TECHNOLOGY, INC.

2
2

Smoke Spot Numbers

1.

. Company:

2.

Test Portion:

]

Baseline

-

Test Date: = ~75-Z)7

Water Temp.
0il Pressure

Treated /izﬂ
Equipment Tested:
+Make

Air Restriction

Miles I.D.#__ 2

Engine Type Hours I.D.

Fuel Injection O

]

e, vy gﬁkﬁéust Stack Diam

Naturally Aspirated O

]

Straight O Curved O

“Mechanical Turbocharged
s

Inches

<

Inches Hg @ : °f Ambient Temp:_______ -  °F
SG @ °F Start Time:
i Ew P, CO HC— CO, (0%
W F Inch H,0 Remarks
oo ont sum | s ‘
2t oz s £Z{”
3 NID ale 220 | 126
i 4 53T"i Y. s P
” s e ooz LB /. 26
s Lor s, 20 | S0
7 Ve e b Ja— |\ L2
8 o, —vod™ 726 | 47
9 |z 5 LA L8 /20
10 | 7oy~ Sok o Sois /. 26
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Signature of Technicians: Finish Time:
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Code:

Item: 2

CAK

12PM Sun 19 February

TOWN
Barter Island
Prudhoe Bay
Deadhorse
Galbraith Lk
Umiat
Lonely
Barrow
Wainwright
Oliktok
Point Lay
Kotzebue
Shishmaref
Port Clarence
Tin City
Nome
Gambell
Unalakleet
Emmonak
Andreafsky
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk

WEATHER

ALASKA this hour
TEMP WIND FLSLK VIS HUM BRMTR
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=12

ptly cldy

cloudy
clear

no report

------ © o 0 0 0 0 0 o

clear

no report
ptly cldy

clear

-7 NE 10

-8 N 14

-8 N 11
9 N 21
1 NE 7

clear
clear
clear

29.83f
29.91s
29.82s

29.75s

29.69s
29.91r
29.57r

-5 =11

I =1

© e 006000060 0000000000000 o

29.44r
29.47r
29.46s

2 -4
0 =5

------------------------------------------------------------

cloudy

lgt snow
no
no

report
report
report -17 E
report -24 CALM

24 NW 21G31
16 NW 20
20 N 26
7 NE 16G21
16

12 72%
7 76%
20  72%
7 73%
30 81%
10
30  61%
10 80%
35  57%
10 67%
35  58%
10 32%
10 84%
50 59%
30 56%
25  62%
30 68%
10  64%
10 58%
2 77%
10 62%
87%
1/2 56%
10 81%

29.70f
29.57r
29.40s
29.52s
29.67s
29.86s

24
18
20
21 4
-13 -24
-18 =27

------------------------------------------------------------

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Item: 2 Code: CAK
8AM Sun 19 February ALASKA this hour TODAY’S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter IS1and s e s es ame s o s sas 5o o s oaiee g 6se soe s 6es oee €me s oo e o6
Prudhoe Bay lgt snow -21 W 9 -43 10 77% 29.99r =22
Deadhorse cloudy -21 W 11 -49 7 77% 29.99r -15 -21
GAlBEalthl TR = ccvcsoncvas st s vass s s smns & niod sis 6o 5ot ¥ oms cusses sns ams 6ot 5o
Umiat mstly cldy-22 SW 10 -47 20 73% 29.99r -3
LONELY s s s see sise s 65 & 556 s s e swie s 88,6 Ge e SIS Si6S 8 Sleie 8iele isi sieE wia s & e e a e
Barrow clear -21 NE 10 -46 7 73% 30.08s -12 -21 Trace
Wainwright = ittt ittt eeeeeceocacocacceocoocaoscsssoscoscscascssases
DLIKEOR = 0 casma mas sea s bn s W S5 S 08§ RGeS E CHE ERE AEE G086 BBR BAK GRS B0 E S K BEE E0R
Poimt LAy = = cssssscissdisasscsscnisnnidatsibensisns o e AT G e S e R A
Kotzebue clear -24 SE 3 -24 10 726(29.905 -18 -24
Shishmaref cloudy -29 CALM -29 1/4 \29r955 -27 -31
POYL ClLATENCE i sai ois @ 5.6.5 % s & 6155 & 3158 5 3065 % 6065 876 & 838 % @16:5 8 o8 & ie.@ 616 % 6106 & o176 8 W6 S
Tim CIEY = cosessmessssssssssaresasssssmnnasns smesassnsesnes ey adlsns nis
Nome clear -17 CALM =17 20 77% 29.84s 0 -17
Gambell cloudy 3 CALM 3 10 76% 29.89s 1 3
Unalakleet clear -19 SE 3 =19 35 62% 29.82s -12 =22
EMMORAK, s sisie siistis siiniie s siie s winiis misin a slisie wisiis e wie s sieis wisiie wisie s siiwiel simis sis wistie wiale v e e
ANATEATSKY s siais s seis e sl s ahaie 8 el 8 see 8 s s e v sk e ik 8 atinis e % i s e wss § e .
Saint Marys no report -10 CALM =10 10 60% 29.75s =5 =11
MEKDEYUR == sascsswsscmss afs sans sns aos s sms nss smn sen s s si's siers wisie siis wkeie. s sim . wie
Bethel clear -11 N 16 -47 30 60% 29.68s =3 =11
Aniak no report -9 N 10G18 -31 10 34% 29.67s -4 -9
St Paul Islnd ptly cldy 7 N 20 -28 10 80% 29.91r 9 5
Dillingham clear -1 N 9G24 -19 30 59% 29.53r 1 -1
Chulitna = = = ...cieeeccoocccscscsscoscscsssosssssoscscs maE s B e e 5
Port Alsworth clear -9 CALM -9 30 78% 29.40r
Iliamna clear -4 N 11 -28 25 68% 29.41s 2 -4
King Salmon clear -5 N 14 -36 30 83% 29.44r 0 -5
BAAK == e esa ies s e RS A SRS S AN EANENE FEE A S S B R e s
Shemya AFB cloudy 32 E 5 29 10 67% 30.14s 32 31 Trace
NIKOLSKI = ittt ieeeooeoosooooesacscacnssosocsssssssssssssssssssasscsas
Dutch Harbor cloudy 23 NW 21G33 -6 7 63% 29.69f 24 19
Cold Bay lgt snow 15 NwW 21 -18 4 84% 29.52s 18 14 0.03
Sand Point no report 17 N 22G31 -16 65% 29.38s 17 15
Port Heiden no report 4 NE 8 =10 91% 29.50r 21 4
Anaktuvuk Ps no report -15 NE 10 -39 10 51% 29.64s -15 -24
Ambler no report -26 CALM -26 10 29.84f -18 -27
SHURGNAK = s sieie siie s v s s wislie s sliniis s wiis e Sie e siistis si'siis s siisiie misie eiss sisiw sisis siele siwie

Prospect Crk



FPC® TECHNOLOGY, INC.
CARBON MASS BALANCE FIELD DATA FORM

Smoke Spot Numbers

ia-i_

Company:_(enince Reb Doa Test Date:_|9 FEBR IS

Test Portion: Baseline D Water Temp.
D 0il Pressure

Treated Air Restriction
Equipment Tested:
Make_Waprsita No.ZS Miles I.D.#
Engine Type_ 3SN1& Hours I.D.
Fuel Injection U Naturally Aspirated L
Mechanical L Turbocharged O s
Exhaust Stack Diam Inches Straight O Curved [
BP: Inches Hg @ °° Ambient Temp:____ °F
Fuel: SG @ °F  Start Time:_ J.30
DM RABNT per. | of o
6?‘(2"(;
alo” RPM Esxfr. Temp P, co| Hc |co, | o,
°F Inch H,0 . Remarks
6’0 1 bO\ ‘ % 6:4‘8 ‘\.(.0
15 2 02| € Is4z| WS
10-0 | 3 " Bl oz |10 ls4de |1
13-.5 || & 02- | 10 |543]\\.]
1S.0| 5 02| VO =4y | \\L1
1.5 || 6 .0z.| 1o |S40 |\
20.0| 7 ¥ B0k 6° 0Zz| 10 [529 1.6
305 | 8 Jezllo B WK
>5.0| 9 02-1 10 D40 [1\]]
>1.5| 10 «02.1 % S35 141
Average

Signature of Technicians: Finish Time:




| !
WARTOWA  #5 o FeR 95
AMD . \
20.0 e -
3;155[ o8 [ne oz | O
.0
1.5 //\\
40,0 8 |
42.5
45.0 N
41.5
50.0 " r |
R
4‘9.8«0594—
e °F
?O
20 " — e bz Oz
27 S .02 \O 5. 2% 1.7
25 .02 2 S.57 .72
B o2 16 S.3% | .71
i 1©) “ee.C — © 551 | 17
o JOZ. 2 S.2Y 11.71
e .02+ | 9 S.3571 | W
U415 -02-| % 5.376| \1
i o oo 1o 8525 | 16
.5 bo-| & 1534 | W]
.02-| \O 524 | W7
|
!




LR R EF E TR E R F F R R EE E E FE E E R R R R R R P R P R R P R R P PR P E R R R PR E R E TR R TR E R
Item: 2 Code: CAK

4PM Sun 19 February ALASKA this hour TODAY’S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter Island ..ceccaconcsnnosss oisle SEIE  wisie W Siieiie $ie @ wisiTe eiisle i slelie slsi's wisiis & siie sei
Prudhoe Bay clear =31 w 7 =47 12 71% 30.11r -17 -31
Deadhorse clear -30 W 7 -46 10 30.10s -15 -31
Galbraith Lk  ....ceeeeecen T S . S RS S SR B G N B R W RS R
Umiat clear -31 NW 7 -47 20 30.10r -3 =31
1 o3 o= by o Y 3 L O L OO R Do) o B e ) o 1 o3 e O U B e & e e S s o
Barrow clear -23 NE 10 -49 7 73% 30.20s -12 -23 Trace
WaInWELGRE = . cvicsensnsnsonmesaas ssssaesssensssssssesensiessvenssssossess
L0 15 < ) <
Point TAay = sesssssaassss B e R R R e SR EE g FEER S S s ek s E N SN
Kotzebue clear -18 CALM -18 30 73% 29.915 -15 -24 Trace
Shishmaref no report -23 CALM -23 10 29795s -23 -31
POTL CLAaTYEIICE & s v o v 61 & & 517056 6106 & 155 5 s i6i% & 81085 & 616 & 606 & sifs o o118 Sisiis o aiie & s176 s siisiis & ails o o5 o
PAA CIEY 3z s s s s s s en kR AR e RS R R S e S K R S R S E R R R
Nome clear -3 CALM -3 20 62% 29.80s 0 -17
Gambell no report 4 NE 18 -30 10 72% 29.90s 11 3
Unalakleet no report -7 CALM =7 10 52% 29.81s -7 =22
EMMORAK. = sam e ses ses s ae sk 6e e s aes sas s sl 6o s % §ii e e B B SR S e b . el s
Andreafsky SN OO ON00A00 000N A0 00 O N CICIO S0 GO0 D00 CLOID L0 LG Gl 0 o AR 0 Dl AIoIG O
Saint Marys no report -5 NE 9 =24 10 79% 29.72s -5 -11
MEKOIYUK = sas s 6.65 566 5 6.6 505 685 5 665 81606 T 5608 iale Sas 8o Bine shes B 6 8 aes wie s i e
Bethel clear -3 N 18 -40 35 59% 29.69s -3 -11
Aniak no report -3 N 11Gl6 -27 10 28% 29.65f =2 -10
St Paul Islnd lgt snow 14 NW 21 -19 5 80% 29.86f 14 5 Trace
Dillingham clear 5N 11 -17 50 47% 29.54f 5 -1
Chulitna = = ...iciceecceccss o g o I A e e e
Port Alsworth clear 9 CALM 9 30 70% 29.43f
Iliamna clear 6 N 8 -8 50 55% 29.46f 6 -4
King Salmon clear 2 N 13 -25 30 66% 29.47s 3 -5
Adak === sessenssnsesess S B ee e B B W e e % euE el @i s 16 W sl ® sl e &NE & iage e
Shemya. AEB = s e eision e o sies sies sie s sisie oisie e o aisie srsie aieie sisie e s &ies 5068 $ike B i e s
NAKBISKIL 3 cssssws amssamnsms sms soms s Mais s §E 508 @ 6s S0 0w 8e8 o e sms e ses swn s
Dutch Harbor cloudy 24 NW 22G30 -6 5 66% 29.70s 25 19
Cold Bay lgt snow 17 NW 17 -11 2 84% 29.56r 18 14 0.06
Sand Point no report 21 N 26G31 -13 10 60% 29.39r 22 15
Port Heiden ptly cldy 7 N 16 -23 35 50% 29.49f 21 4
Anaktuvuk Ps no report -22 NE 9 -44 5 29.71s -13 -24
Amkler no report -16 NE 3 -16 10 59% 29.86s -16 -27
SHntGhatepay=1 O T o o O O e O O o e T G0 O TR G e O e G T A T D e G S D B D GG T e

Prospect CEK = e vsnsanssmnsswsssssinessien s aiansessosesioss s siass s siss sise sisesess
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T'MmE FUEL IV | A 1~ | FUEL ouT | A ouT Fe CITOF E T /‘Mw’/mWOF
O 6087 3857 | —— g3 | 28 37
5 mn 6 4/ S BSA/ 27 > /" // /!
0 o | Ll G5 54 39 53 32 = e u 74 Z
15 mn | 625 59 39 $9 34 ZE! Y . 1"
20 mir/ | 309 Lrs HO 22 33 A | /] #i
25min/| 63LL 57 Ho5¢ 34 o3 /1 /) 6.5
36 M) | 643 5, Ho 9 24y = 3 T /) /)
35 pi| 64706 &4 H1 33| 32 X )" T )
o mi 65723 .y Hl &7 3 28 /' i 2
Y5 mi#| LS590 | 57 41 94 34 >3 /| /) /( //
Sormi LbHE EYA HA XS5 34 > [( 1 &7
559
—33C ,
&ED) (223

RD-7-89



/9 Fewpunes 95~

EH i fpves 32NN S

KM 731225 Ycominco

STIRT 21467 20N
T/me Mo/ SMpP | KPAR M©A PE Wi/ | MR T’ B ex Tubp? 525.(1'"}2»%
ST ' , i !
0e.5" | 3nd | STT| LHY | 404 | 924 [3.20 | DsT| Rize | YdsT
oS0 | 304 | §52 | /So) | FoS| e92¢| 13.2¢ | 0SL | anz | N
02.& | 308 | 5K8 | 1493 | Yot | .93a| /7.4L] 15| 997 /
so.0 | 3,99 | 5] | /1578 | “l0]| .930] /3.54] 95%| v |\
12,7 | 3,049 5657| J4st | Yoz | ,93/| /3.3/ | D5 | 790 [465.p
15 0 2,79 | 559 | /440 | 407 | 2351 /3.43| 954 | 770 /
1767 | 3,98 | sgs| 2430 | 43| 918 | J3est 5o | oy |\
20,0 | 379 | 544 | /P06 | Y0 | 910 | [13.2e| | oy | )
2. | 3.7¢ | stz | Mes| Ha< 914 | /3.34] nes| 7hp | (
25,0 .20 | 56y | Jeel | Y14 | 96| 13.23] 5% | 792 |[HLY.ST
e | 30 | 523 | /3954 | Y403 9% /3.8 95| 72 |
0.0 | 2,70 | SHo | //Zo | 3.93| .95z | /3.32] vl 772 |\
22,5~ | 3,78 | 552 | 7350 | Yoz | .94 /3,44 755 | 998 )
250 3.7 28 | /2| Yyl | 903 73,28 255 221 |
29,7 | 3.80 | 543 | J/ge | 3.98| 9572|1543 2557 | 02 |4
Yo.0 | 3,80 | S4Y0 | W0 | 3.92 | .958 /3,26 | 5L | 7/ \
Go.Z | 2o | s34 | 1334 ] 309 | .933|73.53] 75| 902 | )
vio | 3,78 | sdg | 1334 | 398 | .942] 3.4 e | voo | (
v 1 2.49 | <cz | 1700 | Y03 | .90 732.3) | 754 | 292 | N
2.0 | 394 | 516 | 102 | L4 .91/ 13| 25T (791 (4t

W2y 03 25 &7 |\ Ge % /8 SE |26z T

F.2¢ 33/;? (17 sp2.7| 2057 |\p o | /F7.3)
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FPC® TECHNOLOGY, INC. -
CARBON MASS BALANCE FIELD DATA FORM

Smoke Spot Numbers

1. 2.

2 . > —
Company: (i§¢?4k17 Pest Date: < /-7

[

Test Portion: Baseline Water Temp.
£Z] 0Oil Pressure
Treated Air Restriction

Equipment Tested:

Make

Engine Type

Miles

I.D.#

Hours

Fuel Injection E]

Mechanical

O

5./‘

I.D.

Naturally Aspirated O

O

Turbocharged
Exhaust Stack Diam Inches Straight ] Curved L
BP: Inches Hg @ °F Ambient Temp: °F
Fuel: SG @ °F Start Time:
RPM Exh. Temp B, co HC | CO, o,
°F Inch H,0 , Remarks
1 |02 | AT ros ol | 8§ |569/4.5
2 V2. o7l o /Ze
3 g el (457 /.13
¢ ool g8 Vi
5 /57;0//,3//‘-” ) /J/ /A_/_'f/
6 2~ Sz A L 21 /BT
Vd
7 Vo fin | 220 180
P _ =7
8 7y firoy Lois -3
9 Koo fyec| [ 4 / L
10 | vl (8 | /20
Average
#7CT

Signature of Technicians:

J 77

Finish Time:




7.8
{O
13
N
.4
Lo
223
1§
173

FPC® TECHNOLOGY, INC. =
CARBON MASS BALANCE FIELD DATA FORM

)

Smoke Spot Numbers
1. 5. | rate )

Company:__ ComirvCo ALhI7/% REO “00& "pegt pate: '/’7/?~9
Test Portion: Baseline BT . Water Temp.
] 0il Pressure
Treated Air Restriction
Equipment Tested:
Make__ paaT st t# YQ‘S\ Miles I.D.#
Engine Type . Hours I.D.
Fuel Injection U Naturally Aspirated O
Mechanical L] Turbocharged L )
Exhaust Stack Diam Inches . Straight O Curved L
BP: Inches Hg @ °F Ambient Temp: °F
Fuel: SG @ e 3 Start Time:
Vi 4 .
RPM /| Exh. Temp’| - P, \: jco ;HC co, v 0,
‘ °F Inch H,0 . Remarks
1 0 - oz e fﬁﬁﬂ#LJZQS%Z
_ [4 " T
2 ¢S | oz | ra [P T4 s dds
3 § 0L | o ”ﬂm R <. 4
4 | &S oz | 10 PIEI ) | sued
i S TS
5 /o .07 10 ) 7 H| )L | /wro CrcC
7 — =
6 (7.5 oz | 0 f;gﬁi A | S Yo
s 9 | e | 10 B 0] 545
- . S I
8 | /7.5 | oz 10 EFd ol s
9 2o ot | o LSJ‘&L ol §. 395
2 N ., o _(_’. 1
10 | 22.5 9z | /o % /1] |Pero cac
Average

Signature of Technicians:___ Finish Time:




_ FPC® TECHNOLOGY, INC.
CARBON MASS BALANCE FIELD DATA FORM

Smoke Spot Numbers

fAEE
1. 2' )
Company:__ Compto AlpJhA R.r ' ‘Test Date: f'//7/?\f'
Test Portion: Baseline EET Waéer Temp.
] 0il Pressure
Treated Air Restriction
Equipment Tested:
Make Wor—(1ttd #5  miles I.D.#
Engine Type : Hours I.D.
Fuel Injection O Naturally Aspirated 0l
Mechanical L Turbochargéd : ]
Exhaust Stack Diam Inches = Straight O Curved O
BP:____________ TInches Hg @ °° Ambient Temp:______ °F
Fuel: SG @ °F Start Time:
/ yd
RPM Exh. Ten§ | p, 7/ |o |[vac |col |Vo,
‘F Inch H,O . Remarks
Jola zs o No 23 4 ﬂf.w /O | s A
22.5 2 11§ . .02 | /9 % /.0 | o el
J5| 3 3o oz ro EZEL 1 o5 dns”
3730 4 32.5 o7 | 1o 1EE5Fed 0| 5 dus”
_ =
tells | 35, oz | e B 0 ) | 2eri e
vz3le | 378 | ot o PN r0.9| s qo5
2
Tz | v o | 4 ] o s 4y
) ¥, . i
w.ils | v.0 Nor | ro PERG| 11| s 435
Sollg | s of | fo PPl 1t |5 b0s”
JZ‘JI 10 ¥, 5_ ' 0z 7 »Sf?:(j;/ 10,7 ﬂv“ﬁf'ﬂLfAL
30 ] - A
55 I Avé;age ol /o fg%}l O | s 4s

Signature of Technicians: Finish Time:




Carbon Mass Balance Field Data Form ' -

Company:_(/ ; P, a2 Location:__&Z% jd( Test Date:_/" ’/7/52”
Test Portion: Baseline: 4 Treated: Exhaust .Stack Diameter: 7z Inches

Engine Make/Model: /4.4; L2 Miles/Hours: IL.D.#_J
Type of Equipment: :

Fuel Specific Gravity: | @: (°F)
Barometric Pressure: Inches of Mercury

Intake Air Temperature: CE) Start Time:

End Time

Names of Customer Personnel Participating in Test:

Signature of Technicians:




Diesel Generator Specific Fuel Consumption Log

Fhee | OF2_

/ Treated:

Customer: Q.M//Z/éy :4%6/% «Z;/@, Engine #: 5/ Date: |7 Jan/ (9 s Base:
Location: ) 2 D (D@'@ Qp URYID iy Density: Base: Treated:
Engine:  Make: Alternator: Test Sequence #: /

Model: Make:

Eng. Hrs: Rating:

MV Temperature Degree F

2.5 N/ 132 o929 | 1520 | 553 13.357 | S9LS

s Yog |3.81 hpz9 |19l | Sto 13,58 | 149¢4,5]

s dol |3Fb.s2s | /570 | S5 13.4¢ | 4462

o oo |30dles2c | 1593] S5 13.58) 49%9| LAY

2.5~ 9,057 3.1He.924| 150c| SS 12,22 | HB2AN

T Q.09 | 3.9 0.023| /c53| S5 1330 | 4dnd

125" 2.97| 3,L9|6920| (497| S ;3,251 4423

20 Y.o0 | 39 0.925| 1687 | 559 13,44 426

22.5 H.Lo /%./80 0528 153]] 656 [3.,02| 4480

o M

25 | 5 | 3990, 928| 1522 | S| 13,57 448.0

302,51 | diwo| 20| sig] 1sae 5y | 1230 [ 4487

3048 | dos 30| 53| 140 | 653 17,26 449,0]

28,5 ot Y321\ 28( 1522 | <2/ 13,58 449,6;Y |




e 2 o o

Diesel Generator Specific Fuel Consumption Log

(
Customer: C'a-lwnqca ﬂm/c,a EM,, Engine #: 3/4 ' Date: ) 7 J P{,J 95/ Base: 4 Treated: _
Location: ]//8; /Z D«/) W{p vy lL mi S Density: Base: Treated:
7 /
Engine:  Make: Alternator: Test Sequence #: i
Model: Make:
Eng. Hrs: Rating:

Temperature Degree F

_Mva
doz| 3.006|0.022| 1oy | s5d 2.3, 19999
3087 B0 |32 o920 i52e | 563 13.%2 | 430.0
Yo 4 oo | 320 0,922 1616 | 55© 13.3¢ | 430.4
d2.5” Y4, o5 3,27 0,92 /505| s /3.35| 4504
Js” Y66 |3.7L0.9251 1530 | 5752 73.06| 145 .
424 405|305 ] 0.929| 1574 | 55L /2.9L | 455.8
% Logl|3,60l0920|/520|5C 3 /3.5% | 45,0
525 | 4o513.27l0932 [ 1499|5579 1%, 43| 4 ss,n
xd
S Go9%0 7085 srem j, 551 4687 JT- g 287 /7
W 4 es 275 C.727 4505 J3KE /777
01 .03y bois e.co  la g Zz%,: C-/7z

752 en



o £ g ’
4 Diesel Generator Specific Fuel Consumption Log

Customer: Engine #: ; Date: )7- 7;9.«/ Base: Treated: _
Location: Density: Base: Treated:
Engine: = Make: Alternator: Test Sequence #:

Model: Make: '

Eng. Hrs: Rating:

gI6b | 7292 fag2 | ReAL 7Lfo;$ 1900 F
- 177213 _-]6%¢90
d—_— 78;&
5.5’;33 332 ‘ ol | 238AL /M /7
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!
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R0 45
5159 23 éAL I
100 i
7o saen 1
1S
Faas | 2l ChL h /]
B0 199 r y
Ta5g |93 GAL s
3266 - . T '
. 7093~ J—?—@Pﬂ(‘ ARy @ i /
76 6 2622 025 | 7877 7659 | 1933 7092\ 7957 Ts/26| Bonus /57 Bloo 719k | €187 183s7) @3,0 7255)| ® 2292
-77;43%;2% <% -,,qé‘ﬁ -7932 ~ 7025 | =7877 - 7059 -7933 -7992| — 7989 - Z/2&|- §OH8 - /59 ~8105~1152 -e:éynaaa’ -8:22;%—7353
sy 33| §b 33| 55 34| g, T3] SE M 45 3] "ee 331T%y T33)T g T 33| T A
-32 32 34 33 gL =Sea - | 32 ~33 =33 3
o Ghb 33 | Sea 33 ehl daenL P Hent Senc o
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Item: 2 Code: CAK

1PM Tue 17 January ALASKA this hour TODAY’S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
BAYter TSLaTI@ s w5665 6 os e 5 5m 0 5 55 6% ol e e v o oie o o aie o o aimis s o oeia o o oinis o s oo s s s
Prudhoe Bay cloudy -2 E 16 -35 20 83% 29.22s
Deadhorse cloudy -2 E 14 -32 7 87% 29.21s =2 =9
Calbraith Jde = susurps s s v o nn s @ on k% e & 5 S8 0 A0 60E D8 GRS S S D E Bd S o o o e g
Umiat cloudy -7 CALM -7 20 71% 29.18r -13
T o 1=
Barrow cloudy 2 E 24 -39 7 87% 29.22f 2 -7 Trace
WaIOWELGHE = c s cacumssinme 0s 655 5m 88508 5 5 655555 S8 0488 S E4 %58 68888 ad a5 mbdnssem
I < o1 < e e e e e e e e e e
POLINE LAY ettt e e e LHELD .
Kotzebue lgt snow 20 E 36G43 -19 1/2 96% -2879%4s 21 -3 Trace
Shishmaref mstly cldy 14 SE 3 14 10 80% 28.87r 15 1.
POTE CLEATENOE  4onow ssm o s e s 68 o o 6o & 5 s 5 84 8 & 5 65 & 056 5 & o 80 4 0% 66 68 6o s @ m o sihin
Tin City cloudy -1 N 45G53 -55 1/2 83% 28.78¢ =1. =4
Nome lgt snow 32 SE 21 6 1 89% 28.72r 32 16 0.14
Gambell mstly cldy 1 NE 47G59 -52 79% 28.74s 1 -3
Unalakleet ptly cldy 24 E 26 -8 4 75% 28.98s 25 18
31111 =1 <
ANATeaT8RY 0 i s s simw e m e ss s S e % s s e S e s K S e B S S G E SRS WS e e R e e e
Saint Marys no report 31 SE 33G41 -1 7 82% 28.79s 33 20
Mekoryuk cloudy 32 S 37G45 -1 1/2 92% 28.55«x 32 31
Bethel cloudy 32 S 22 5 35 82% 28.84r 36 30 0.02
Aniak no report 36 S 6 31 10 44% 28.96s 37 31
St Paul Islnd lgt snow 27 NW 16 4 2 88% 28.57r 33 27 0.05
Dillingham cloudy 34 SE 13G23 17 10 82% 29.02r 34 32 0.07
ChUlifiia = = e s s sssssas e ain 8@ a8 8% 4l E & G868 068 S H5 05 HLE S HEBE S SE s S e 8s s S S
Port Alsworth mstly cldy 36 N 7 29 30 82% 29.13r
Iliamna cloudy 35 E 16 15 25 79% 29.15r
King Salmon cloudy 38 SE 20G29 15 15 67% 29.05r 39 236 0.03
Adak lgt snow 30 NW 22G29 3 5 75% 29.04r 35 30 0.07
Shemya AFB lgt snow 25 N 26G38 -7 1 69% 29.43r 27 24 0.07
NIROLEEL 00 i s i m ma s e % s B s S R R G SR W G A R G S S R E GE 8 B 5 e e et e e B e e e oo
Dutch Harbor ptly cldy 33 SE 6 27 20 75% 28.61r 36 33
Cold Bay rain shwr 36 E 8 27 5 96% 28.58f 41 33 0.12
Sand Point no report 41 SE 21G33 19 65% 28.63f 42 36 0.01
Port Heiden mstly cldy 38 SE 22G33 14 8 62% 28.89f 38 35
Anaktuvuk Ps no report 16 SW 11 =3 10 56% 29.12r 19 2
Ambler cloudy 20 SE 15G23 -4 7 65% 29.12s 20 11
(sl agbioreai=l, e e 515 5 C G0 0 BIC 618 BG 68 & 560 G0 6 S Bia S 5 GIa 5 D005 6 3060 G OIS eSS el
Prospect Crk mstly cldy 19 E 9 5 20 29.24r 21 17
Bettles cloudy 10 CALM 10 40 76% 29.26¢ 11 1
(@4 5 =1'o ¥ £ 00 = ot
Fort Yukon no report -8 CALM -8 10 64% 29.36s -6 -15
Circle cloudy -6 CALM -6 35 82% 29.30fr
Five Mile Cmp ptly cldy -5 CALM -5 35 29.30s -4 -6
Manley HoOt S Dr ottt ittt i it e e e e e e e e e e e e e e e e e e e e e e e e
Tanana cloudy 11 E 11 -9 40 67% 29.28x 28 -2 0.01
Galena mstly cldy 18 E 22 -14 15 74% 29.11xr 19 8 0.18
Minchumina no report 2 CALM 2 10 76% 29.22r 3 -6
Puntilla Lake cloudy 25 SE 11 8 8 96% 29.19rr 15
McGrath cloudy 19 CALM 19 45 92% 29.15r 21 11 0.02
Fairbanks Int cloudy 11 W 6 3 60 96% 29.267 14 6
Ft Wainwright mstly cldy 12 N 3 12 85 80% 29.25s 14 9
Eielson AFB mstly cldy 12 NW 2 12 70 77% 29.22r 14 8

Big Delta cloudy l6e E 21G39 -16 40 56% 29.22r 1.2



Northway cloudy -3 CALM -3 40 79% 29.38x -3 -27

Nenana ptly cldy 22 NE 5 19 44% 29.20f 22 17

Hea Ly e e
Cantwe L L e e e e e e e e
PAX8ON 0 i s s sic s s 556 5 68 6 E S S E E & s 88 S 5 e ee e e eiie e e e miie e s s s b e el e ek e w5
Slana mstly cldy -3 W 6 -11 20 83% 29.27r -6
Nabesna e e e e e e e
Gulkana cloudy 0 CALM 0 40 83% 29.93s 0 -9
MECABTHN = Siss s b s s e E S 8BS 9SG S S RS A S B s B 5 5 B % B e e e et e a1 ot eie e e gt wie ta s
Snowshoe Lake mstly cldy-13 CALM -13 30 78% 29.27r

Tahneta Pass ptly cldy 7 NE 6 0 80% 29.28«x

WOLVETINE i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
R 1 o ) o S I
2 T 1T
Talkeentna mstly cldy 26 N 9 13 30 58% 29.29r 27 24 0.04
Skwentna mstly cldy 18 CALM 18 60 92% 29.27r 8

Hayes River light fog 23 CALM 23 5 92% 29.25r

BLG BLvel LiEE 2 ciassmivomiissniseu  en B e Bl mnisnsnienaissnaisnansenlas enss
Ft Richardsn ptly cldy 20 S 2 20 15 88% 29.25r

ElmendorfAFB ptly cldy 20 E &6 13 35 88% 29.26s 32 13
Anchorage Mrl mstly cldy 20 NE 5 16 50 84% 29.261 30 16
Anchorage Int ptly cldy 20 NW 6 13 60 88% 29.26x 25 17
Whittier lgt snow 34 SW 3 34 3 100% 29.30s 35 32

Seward lgt snow 34 N 6 29 10 92% 29.28r 35 31 0.05
Kenai ptly cldy 22 N 13 1 50 92% 29.25x 2.9 2
Soldonta no report 16 CALM 16 10 88% 29.25r 30 16

Homer mstly cldy 33 S 5G7 30 30 89% 29.25r 38 30 Trace
Kodiak ptly cldy 33 SW 5 30 10 89% 29.19r 39 31 0.02
Valdez AP cloudy 26 CALM 26 5 92% 29.36r

Valdez WSO lgt snow 28 E 3G17 28 7 96% 29.34r 29 26 0.41
Cordova lgt rain 35 E 14 17 5 89% 29.27r 37 33
Middleton Isl no report 39 NW 5 36 79% 29.30r 40 38
Yakutat rain/snow 33 E 6 27 7 96% 29.40s 34 32 0.23
CAPE: SPEIICEE. v st s s 5 siie o o wive s s o sils = o erie ‘e siie e v eite ia s ive le s ats e W s 8 s S S0 i w WG S R 6 40F e S
8 o S G5V
Sitka cloudy 40 SE 11 27 12 73% 29.41s 40 31

POTE ZIERAMAL = wssw o s cs e s 6 i 6 68 555 966 5 6 5568685 69689 0868685550068 6 8558580 des
Skagway cloudy 26 CALM 26 15 85% 29.53f 16

Haines lgt snow 24 W 8 13 4 85% 29.52f

Point ReLreal o i i e e e e e e e e e et e e et
Juneau cloudy 31 CALM 31 10 100% 29.48f 33 25

Funter Bay lgt snow 31 N 10 17 8 100% 29.45f

HOOIEAN, 00 s s s s s im m e s E @6 ok 5 85 e e 8% € 85 EE G asE S EE e SR EAE RS e R R e e e e
Eldred ROCK = s o5 a6 s 50600 508 6806 505 5@ 6 85 68 585 8 68 5 5 6 bio 6 % oo o m o wt are o o a alie o =
) G ) (5 1 e BRI e SIS P
Petersburg lgt snow 34 CALM 34 7 100% 29.47f 27
Wrangell mstly cldy 35 NW 7 27 10 79% 29.47s 45 20
KLAWOEK 0w i m somcs s 6 5 8 s e e S e & e w6 W E e e R E S S S W e W W B W 8 e E EE B e W e e
Ketchikan lgt rain 36 S 11G25 22 5 85% 29.47f 39 35
Annette lgt rain 37 SE 22G52 13 7 93% 29.47s 40 35 0.14
Cape Lisburne cloudy -4 SE 10 ~25 2 75% 29.14s -4 -13

Point Hope cloudy 2 N 18 -33 7 72% 29.05s 21 -8
Hooper Bay cloudy 33 SE 37G43 0 1/2 79% 28.59r 33 24
Elkhart dry 44 E 6G14 40 40% 44 25

N (T 0 = L B T P
FateWell 0000 s sm s @ s @6 5 i 56 58 S 8 S 8 S 8 6 e 86 P 8 9B R H M GRS R S s E RS S E R R S s

IE R SRR R R RS EE TR E L LT EEEEEE S EE SR EEE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE R TR EEE RS EEEE R
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Item: 2 Code: CAK

11AM Tue 17 January ATLASKA this hour TODAY'’S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter TSLam@ .o w o cs e e w o e o w55 6 8 sk 5 5 s & S 505 6 5 508 B 5 % 55 5 6l el e e e ee et et i e wrin
Prudhoe Bay light fog -4 E 21 -45 6 87% 29.24f
Deadhorse light fog -3 E 16 -37 2 91% 29.22s -3 -9
Galbraith LK e e e e e e e e e e e e e e e e e
Umiat cloudy -8 E 7 -21 7 78% 29.18f -13
LONELY 000 i iw e e s e e S N6 A S e B E 65 E S 6 E B 58 5 F S 56 s e e e e e e e e e e w eiie
Barrow lgt snow 1 E 20 -37 7 83% 29.27s 1 -7 Trace
Wailnwright e e e e e e e e e e e e e e e e e e e
Ol AR OK e e e e e e e e e e e e e e e e e e e e e e e e
POATIE LAY 00 s s s s sk s s 8 E o s S e s S W 6 G0 8 6 H R R K S 66 S W A s R R S R R e 8 e
Kotzebue lgt snow 20 E 33G39 -18 2 96% 28.92f 21 15 Trace
Shishmaref ptly cldy 14 E 10 -3 5 84% 28.86s 15 1
|2 s A O = e o L1
Tin City cloudy -3 N 44G51 -58 1 83% 28.77s =2 =7
Nome lgt snow 27 E 20 0 1 96% 28.67s 28 25 0.14
Gambell mstly cldy O NE 46G54 -54 75% 28.73f 0 -3
Unalakleet ptly cldy 24 E 28G33 -10 1/2 71% 28.93r 25 18
111 1T o X1 <
Andreaf Ky e e e e e e e e e e e e e e e e e e e e e e e e e e e
Saint Marys cloudy 32 S 36G49 -1 4 89% 28.73r 33 20
Mekoryuk cloudy 32 S 33G43 0 3/4 92% 28.50r 32 31
Bethel mstly cldy 31 S 24G31 3 10 78% 28.80r 36 30 0.02
Aniak no report 33 SE 9G16 21 10 52% 28.92r 37 31
St Paul Islnd lgt snow 28 NW 16 5 2 85% 28.50r 33 27 0.05
Dillingham cloudy 33 SE 9 21 10 85% 29.00r 34 32 0.07
Chulitna cloudy 19 CALM 19 20 1% 29.11f 8
Port Alsworth ptly cldy 34 NE 8 24 7 92% 29.09r
Iliamna cloudy 34 E 14 15 14 82% 29.11r
King Salmon cloudy 37 SE 18G26 16 15 70% 29.03r 39 36 0.03
Adak lgt snow 31 NW 29G32 0 3 78% 28.96x 35 30 0.07
Shemya AFB lgt snow 25 N 17G28 0 7 72% 29.37r 27 24 0.07
T 8 I = <5
Dutch Harbor mstly cldy 33 E 3 33 12 75% 28.59s 36 33
Cold Bay lgt snow 33 NW 5 30 1 100% 28.62f 41 33 0.12
Sand Point no report 42 SE 14G24 26 65% 28.69f 42 36 0.01
Port Heiden mstly cldy 38 SE 18G29 17 15 55% 28.85fr 38 35
Anaktuvuk Ps no report 16 SW 15 -9 10 54% 29.08s 16 2
Ambler no report 20 SE 17G28 -6 10 60% 29.07f 20 11
ShUungnak = = =0 cisi e @sa s s e s e TS 6 PS8R E H S S8 S E e R 6 E SRR B e s B S
Prospect Crk cloudy 21 N 3 21 10 29217
Bettles cloudy 11 NW 3 11 9 73% 29.23r 11 1
Chandalar lgt snow 15 NE 9 0 10 74% 29.30fr
Fort Yukon no report -6 W 3 -6 10 64% 29.34r -6 -15
8 T o -1 11 M
Five Mile Cmp cloudy -4 CALM -4 20 29.30s
Manley HotSpr cloudy 9 NE 5 5 7 87% 29.22f
Tanana mstly cldy 10 N 10 -8 15 67% 29.24r -2
Galena lgt snow 19 SE 18G26 -9 10 65% 29.06s 19 8 0.18
Minchumina no report 3 CALM 3 10 72% 29.19r 3 -6
Puntilla Lake cloudy 22 E 8 10 10 88% 29.15r
McGrath lgt snow 20 NW 5 16 7 88% 29.10r 21 11 ©0.02
Fairbanks Int cloudy 10 CALM 10 40 92% 29.23r 14 6
Ft Wainwright cloudy 9 W 5 5 15 84% 29.21r
Eielson AFB cloudy 8 CALM 8 15 76% 29.19xr 14 8

Big Delta cloudy l6e E 30G44 -23 30 56% 29.18r 12



Northway cloudy -4 SE 3 -4 42 83% 29.37r -27
Nenana dry 20 SW 8 8 23% 29.20r 22 17

Healy mstly cldy 31 SE 9 19 20 56% 29.08f

Cantwell cloudy 2 CALM 2 15 83% 29.21r

Paxson cloudy 8 E b5 4 7 87% 29.18rr 3

Slana mstly cldy -2 CALM -2 20 83% 29.26r -6
Nabesna e e e e e e e e e e e e e
Gulkana cloudy -2 CALM -2 20 83% 29.31r -2 =9
MoCHERET =00 s s s s e s i m G R RSB R R AE B EE S S E R KA R D HE Gl £ R e o e e o
Snowshoe Lake ptly cldy -17 CALM -17 30 77% 29.22fr

Tahneta Pass ptly cldy 7 N 6 0 30 80% 29.26xr

Wolverine mstly clr 25 N 8 14 20 66% 29.22f 15
SUELOIL  sai e s s e me s e s s s S S R e S8 S R & i e S R e g e B S e eie e e e
2= 2 1 = T T I L L LT L L T I T
Talkeentna cloudy 25 N 14 4 15 60% 29.261 27 24 0.04
Skwentna mstly cldy 18 CALM 18 20 92% 29.24r 8

Hayes River lgt snow 24 CALM 24 1 88% 29.22r

Big River Lks cloudy 31 5 96%

Ft Richardsn mstly cldy 20 NE 5 16 15 92% 29.23r

ElmendorfAFB mstly cldy 17 E 7 7 15 92% 29.24r 32 13
Anchorage Mrl mstly cldy 19 CALM 19 25 96% 29.23r 30 16
Anchorage Int mstly cldy 23 N 9 9 20 85% 29.23r 25 17
Whittier lgt rain 35 8 3 35 5 92% 29.29s 35 32

Seward lgt snow 33N 6 27 7 96% 29.27r 35 31 0.05
Kenai ptly cldy 23 N 8 11 40  92% 29.21r 29 23
Soldonta ptly cldy 19 CALM 19 10 84% 29.21r 30 19

Homer ptly cldy 32 N 0G9 32 20 92% 29.22s 38 30 Trace
Kodiak cloudy 32 S 6 26 7 92% 29.18xr 39 31 0.02
Valdez AP cloudy 27 CALM 27 88% 29.34f

Valdez WSO lgt snow 28 N 0G17 28 5 96% 29.32s 29 26 0.41
Cordova rain/snow 36 NW 2 36 5 85% 29.25s 37 33
Middleton Isl no report 38 NW 8 29 76% 29.27r 40 38
Yakutat rain/snow 33 E 6 27 7 96% 29.41r 34 32 0.23
CapPe: SPEIICEE oo siis s = oo s = s s ot site fe is 3 pite e = siie m x ite st s st sl © E s s i m = SR G SR 506 B R EUE B S
Elfin Cove lgt snow 34 E 13 17 2 89% 29.44f 32

Sitka cloudy 40 E 17 21 12 65% 29.40f 40 31

PoOrEt RLEXATIAT & s os in s nis ® 0 ni 6 @ Gk 5 5s® & @568 & 65 % 5 5 s B & 56 0 5 % 56 & 5 5 58 0 om0 o arce 1o o aia e
Skagway cloudy 22 CALM 22 15 92% 29.56f

Haines mod snow 24 W 8 13 3 92% 29.55f

POINt ReLreal . e e e e e e e e e e e e e e e e e
Juneau lgt snow 30 CALM 30 5 100% 29.50s 33 25

Funter Bay lgt snow 31 N 8 21 2 100% 29.47f

Hoonah lgt snow 32 NE 3 32 1 100% 29.45f

Eldred ROCK e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
T G ) ) 1) M e R e e o oo S e P S
Petersburg lgt rain 35 N 3 35 1 92% 29.50f 27
Wrangell cloudy 34 S 3 34 10 89% 29.50f 40 29
KLaWOTK sk s m s s s s S s e s s 5§ 86 S e R S S B R S N B S5 5 W R A R R e w8
Ketchikan lgt rain 35 S 10G1l8 22 7 89% 29.50f 39 35
Annette lgt rain 39 E 18G29 18 10 82% 29.48f 40 35 0.14
Cape Lisburne cloudy -5 SE 11 -29 4 79% 29.16f -5 -13

Point Hope cloudy 2 N 17 -31 3 40% 29.04f 21 -8
Hooper Bay cloudy 33 8 32 2 1/2 79% 28.55r 33 24
Elkhart dry 41 NE 8Gl4 33 47% 41 25

N 1] o i 1 =1 < L o
Farewell
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Item: 2 Code: CAK

10AM Tue 17 January ALASKA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter Island ...ttt et e e e e e e e e e e e e e e e e e e e e e
Prudhoe Bay cloudy -5 E 17 -41 8 83% 29.27f
Deadhorse light fog -4 E 16 -38 2 87% 29.22f -4 -9
Galbraith LK i e e e e e e e e e e e e
Umiat cloudy -9 E 5 -14 7 64% 29.20s
LOMELY ks mw s e s e B S B B S 45 W M e S R RS W W A h B WS 6§ e e e e
Barrow lgt snow 0 E 20 -38 7 83% 29.27f 0 -7 Trace
WAIAWELGHE = 00 s s 58 @ 59 608 5 5958 5§35 5 085 %5 006 5 & Sim m m sim om0 atin m o o e e e e s
@ B 1< 0
2 T I o K A T
Kotzebue lgt snow 19 E 24 -14 2 96% 28.94s 19 15 Trace
Shishmaref cloudy 14 NE 11 -5 10 88% 28.86f 15 1
POYE CLATEMEE v s s 5w s 55 & 6 b 5 & % 8 6 5 5 5 & B0 5 6 @ 9 5 & 5 5 5 o 0 o oo o e eie @ w e a e e e e e e
Tin City cloudy -3 N 45G52 -58 3/4 83% 28.77f -2 =7
Nome lgt snow 26 E 22631 -3 3/4 96% 28.67s 28 25 0.02
Gambell ptly cldy -1 NE 41G49 -54 79% 28.75s =1 =3
Unalakleet ptly cldy 24 E 28G32 -10 10 71% 28.87xrr 24 18
EMMONAR 000 G ass i % 5545 5 5 66 8 588 5 8 56 8 F e © 5 58 ® S 58 B 5 e e e erie e e e mire e e mi ) e e e et e e .
ANdreal sy e e e e e e e e e e e e e e e e e e e e e e e e e
Saint Marys cloudy 32 S 36G46 -1 2 96% 28.66rr 32 20
Mekoryuk cloudy 32 8§ 22G28 5 4 92% 28.45r 32 31
Bethel ptly cldy 32 S 23G33 5 20 79% 28.78x 36 30 0.02
Aniak ptly cldy 31 SE 7 23 10 54% 28.86rr 37 31
St Paul Islnd lgt snow 27 NW 15 5 2 88% 28.47r 33 27 0.04
Dillingham cloudy 33 SE 7 25 10 85% 28.98¢ 34 32 0.07
Chulitna cloudy 19 CALM 19 20 71% 29.11f 8
Port Alsworth mstly cldy 33 NE 11 18 7 92% 29.05rxr
Iliamna cloudy 34 E 14G20 15 1.2 85% 29.10r
King Salmon cloudy 37 SE 14 19 15 67% 29.00s 39 36
Adak lgt snow 31 NW 23G32 3 2 78% 28.92r 35 31 0.07
Shemya AFB lgt snow 24 N 24 =7 2 71% 29.35r 27 24 0.05
N 0 = <
Dutch Harbor ptly cldy 33 S 2 33 15 75% 28.58f 35 33
Cold Bay lgt snow 33 NE 3 33 3/4 100% 28.65f 41 33
Sand Point cloudy 40 SE 14G22 23 5 73% 28.74fr 40 36 0.01
Port Heiden mstly cldy 37 SE 24 11 10 59% 28.89f 37 35
Anaktuvuk Ps no report 10 S 9 -6 10 58% 29.07f 11 2
Ambler no report 18 SE 9G15 3 10 62% 29.07f 20 11
ShUNGNAK e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Prospect Crk mstly cldy 19 E 14G21 -4 10 29.20r
Bettles cloudy 7 N 5 3 9 76% 29.22s 7 1
Chandalar lgt snow 15 NE 9 0 10 74% 29.30fr
Fort Yukon no report -7 SW 3 -7 10 64% 29.33s -7 -15
@ T 1
Five Mile Cmp cloudy -4 CALM -4 20 29.30r
Manley HotSpr cloudy 9 NE 5 5 7 87% 29.22f
Tanana cloudy 9 E 10 -9 10 67% 29.23s
Galena cloudy 19 SE 22 -13 10 57% 29.05s 19 8
Minchumina no report -3 CALM -3 10 79% 29.15r -2 -6
Puntilla Lake cloudy 22 E 7 13 20 88% 29.14r
McGrath lgt snow 19 E 5 15 7 92% 29.08r 21 11
Fairbanks Int cloudy 7 NW 3 /) 15 91% 29.20s 14 6
Ft Wainwright cloudy 10 NW 2 10 15 88% 29.19s
Eielson AFB cloudy 8 CALM 8 15 76% 29.19r 14 8

Big Delta cloudy 15 E 34G49 -26 20 61% 29.15r



Northway cloudy -4 NE 3 -4 20 79% 29.36s

Nenana mstly cldy 22 NE 5 19 20 55% 29.17f 22 17

Healy mstly cldy 31 SE 9 19 20 56% 29.08f

Cantwell ptly cldy 78 5 3 20 83% 29.20s

Paxson cloudy 8 E 5 4 7 87% 29.18xr 3

Slana mstly cldy -1 CALM =l 20 83% 29.23s -6
Nabesma e e e e e e e e e e e e e e e e e e e e e e e e
Gulkana cloudy -3 W 3 =] 7 71% 29.30r =3 =9
MECATERY =000 s s s s e m® 065 @655 8 0E 5 B RS S S8 E 5 66 E G S 8 F b e e e e e e e e a et e
Snowshoe Lake ptly cldy -17 CALM -17 30 77% 29.22fr

Tahneta Pass ptly cldy 6 N 8 -8 10 76% 29.24s

Wolverine mstly clr 25 N 8 14 20 66% 29.22f 15

(51 i
I 401
Talkeentna mstly cldy 26 N 10 11 7 55% 29.25x¢ 27 24 0.04
Skwentna cloudy 18 CALM 18 10 92% 29.23s

Hayes River 1gt snow 24 CALM 24 1 88% 29.22r

Big River Lks cloudy 31 5 96%

Ft Richardsn ptly cldy 18 N 3 18 15 29.21r

ElmendorfAFB ptly cldy 13 N 7 3 15 100% 29.22r 32 13
Anchorage Mrl mstly cldy 18 NE 2 18 15 92% 29.22r 30 16
Anchorage Int mstly cldy 22 NW 5 19 20 85% 29.22r 25 20
Whittier rain/snow 34 CALM 34 4 92% 29.29r 34 32

Seward lgt snow 33 NE 6 27 7 96% 29.26x¢ 35 31

Kenai ptly cldy 24 N 8 13 30 92% 29.20r 29 24
Soldonta mstly cldy 25 CALM 25 10 81% 29.18«x 30 22

Homer mstly cldy 30 N 6G47 24 10 96% 29.20r 38 30 Trace
Kodiak cloudy 33N 3 33 7 85% 29.16s 39 33 0.02
Valdez AP cloudy 27 CALM 27 88% 29.34f

Valdez WSO lgt snow 28 CALM 28 1 100% 28 26 0.26
Cordova lgt rain 36 N 2 36 7 82% 29.25f 37 34
Middleton Isl no report 39 W 5 36 79% 29.261¢ 40 38
Yakutat lgt snow 33 E 8 23 5 96% 29.40s 34 32 0.18
Cape. SPEHEET @ siismus sx @58 BB ipE R 5P ENIE AR T DRSS E G R B R P NS E RS S N E
BELEin CoWE = e s mass sm 5586 65 E RSk B R 8RR E S WK E B RS E N A F AR E NS S R
Sitka cloudy 40 E 11 27 12 65% 29.41s 40 36

=T o N == o Y
Skagway cloudy 22 CALM 22 15 92% 29.57f

Haines mod snow 24 W 8 13 3 92% 29.55f

Boint RELTEAE. s s swmss o ms sem & s w655 5 i is 586 60 5585 5586 & %658 8 %en o ssmnssssss
Juneau lgt snow 30 CALM 30 2 100% 29.51s 33 25

Funter Bay lgt snow 32 N 8 22 1 96% 29.48s

Hoonah lgt snow 32 NE 3 32 1 100% 29.45f

Eldred ROCK it ettt e e e e e e e e e e e e e e e e e e e e e e e e e e
BRGOOTL  omm et s % s e 5 % s e s 8 f e 8 s w e s B s e 5 e m 4 e e s e e R e e e R 8 R s s B 4 e i B S e
Petersburg rain/snow 35 NE 5 32 1 89% 29.51f

Wrangell mstly cldy 37 SE 5 34 10 79% 29.51s 40 37

Rl aWO K e e e e e e e e e e e e e e e e e e e e e e e e e e
Ketchikan lgt rain 35 S 11G23 21 6 89% 29.51f 39 35
Annette lgt rain 38 SE 13 22 10 86% 29.50s 40 35 0.02
Cape Lisburne cloudy -5 E 9 -24 3 79% 29.17s -5 -13

Point Hope no report 1 N 16 =34 56% 29.07fL 1 -8
Hooper Bay cloudy 31 SE 25 2 2 85% 28.50r 31 24
Elkhart dry 38 E 7G8 31 53% 38 25
AmMchIthka = == = 00 i e e n R EE R MG E E R E B SR SR H IS E S A BN E RS R ARG
FaBEWeLll e e e e e e e i S B R A R e s B R G 5 SR E RS R RS WG R 6 E e e m D e e

E R R I S R S I e b S S T R R S S I I R S S S R S S bk S S S S I S S S S S S S S S R



*******************************************************************************
Item: 2 Code: CAK

9AM Tue 17 January ALASKA this hour TODAY’S DATA

TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN
Barter Island ...t i e e e e e e e e e e e e e e e
Prudhoe Bay light fog -6 E 14 -37 6 82% 29.32fr
Deadhorse light fog -6 E 14 -37 3 91% 29.29f -6 -9
=T o i = i 2l T ] < T T AP
UL At e e e e e e e e e e e e e e e e e e e e e
Lo LY e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Barrow lgt snow -1 E 20 =39 7 83% 29.32f -1 -7 Trace
WALDWELGHE  c s s 5 5 % 50 50 % 5 5% 5 81 518 5 % 55 B 5 S § W 508 5 R W S8 & W S8 5 B 5 S S e aree te e e eie e e e
OLIKEOK = s ik s s s e s s e % 6 sis S e e 5 S R e e e e e v wie e g k= = o = e e e e e e
Point Lay .......................................Qfﬁf(ﬁ ...............
Kotzebue blwg snow 19 E 38G44 -22 1/2 92% .Z8.90D 19 15 Trace
Shishmaref e e e e e e e e e e R R KRR W A R AR
POTE CLEYENEE  : iswsns so oo 6 m 6 68 5855 8w 6 856 68§80 50§ 408 60 i a8 5 65 8o men s oo
Tin City cloudy -3 N 43 -58 1 83% 28.79r -2 =7
Nome frz drzl 26 E 21 =7, 1 92% 28.69s 28 26 0.02
(G LTS ] N e S Pt P PRI !
Unalakleet e e e e e e e e e e v ke » Bls Joye s 0w v o f ke 5% - 4L %
EMMONAkK et e e e e e j(}JL?..ji.fj.fig...ﬁ..i.fﬂ ..... ﬂ"J
Eadreafaky = csssssssuserzasssassss s s e s s oo wii w w PN S T ape NP TR
SEITHE METVE 3z ccesssswanssaass s mess s 5 555wy C;//ﬂtk J.&a..guﬁ.i#??wk&éf%..
MeKOTYUK ittt it e e e e e LJ%A&;.JL&J%%%:J@&&#%..
Bethel dry 34 S 28G34 5 10 85% 28.70r 36 30 0.02
i L=<
St Paul Islnd lgt snow 28 NW 14 8 6 85% 28.41r 33 27 0.04
Dillingham cloudy 33 SE 8 23 10 85% 28.97f 34 32 0.07
(o 0 5 - O T T 2 T S USSR
Port AL SWOrtLh e e e e e e e e e e e e e e e e e e e e e
Iliamna cloudy 35 E 14G24 17 10 85% 29.05rr
King Salmon cloudy 37 S 17G22 16 15 76% 28.97r 39 36
Adak lgt snow 31 N 24G33 3 2 89% 28.85r 35 31 0.07
Shemya AFB lgt snow 24 N 25G36 -8 5 66% 29.31r 27 24 0.05
NIKROLSIL, o e e e e e R 58 E 6 b e s B SR B R 8 e T 9@ & RS e R B S e 5 e e e e m e e e et e e et e eite e e e
Dutch Harbor clear 33 SW 3 33 12 70% 28.59s 35 33
Cold Bay dry 35 SE 14 17 10 92% 28.72f 41 35
7= o Y N = 3x 1o
Port Heiden no report 36 SE 26G33 9 70% 28.92r 37 35
Anaktuyallk P8 = i cia s e is i mEsE B A58 BT AE S LK E S RE S S E G LER S GE ¥R s RS S S
RUBLEE 00000 G s i s s s s as B RSB R R EGEESRE S S AR RS A WA R SERE H S S RS s E R e SR R A
ShUungnale = = 00 . e e e S m e s E R GG F S 5E R R B R 08 B S BE S F 8 5 & ene € S el e e et arie e e e aiie e
e Y=} @=L wA <O
Bettles cloudy 7 N 3 7 13 80% 29.22f 7 1
(& q= e e =0 = T R
BEOTE, YUKOIL 0 s siwsmm s s e & 668 o & 86 505 s o 5 806 & & 68 6 5 8 8 % 656 86 HE 56 GBSk RSNk S ¥ asE E
CLECLE 0 s a e m e s s e W A AR S b A B AR B AR S e s E RS e E R e s R e e e e e
Five Mile Cmp cloudy -5 CALM =5 20 29.30s
V1= Ha = & o ) o
Tanana cloudy 8 E 14 -18 10 66% 29.22f
Galena cloudy 19 E 16 -7 10 59% 29.03s 19 8
MINCRUMIIAA = =0 w e s w5 5 = s & & 6% & 5 5 o & & 8l © 5 58 & 5 66 © = S5 % 5 955 % 5 = 616 5 & o 508 5 @ & 508 8w sk
PUNEI1 1A TiAKE  w v s ss s o s wis 5 = o1 e 55 5 56 4 & 8ils o 5 66 % & €16 & & 918 8 % 510 o 5 % sio 5 4 & 46 18 6 5 w6 1o s % 6
McGrath cloudy 21 S 10 5 15 74% 29.03r 21 11
Fairbanks Int cloudy 10 CALM 10 15 92% 29.18s 14 6
Ft Wainwright cloudy 14 SE 1 14 15 84% 29.18s
Eielson AFB mstly cldy 12 CALM 12 15 73% 29.18s 14 8

Big Delta mstly cldy 15 E 39G47 -28 20 56% 29.14f



Northway cloudy -7 CALM -7 10 78% 29.36f

Nenana dry 20 E 10 4 24% 29.1l6xr 20 17

Healy ptly cldy 30 SE 9 18 20 51% 29.11lrr

CaNEWELL i s s e s e s S G R E S s R F S E SLE s B % 8 % e e e e e eie e m e s e e e
PaXSON., = 0000 i ks s e e s % w58 5 6 BE B S 56 % S G 8 B 68 S e e e e e eiie e el eiie e e it Ge e s s e & 6
Slana ptly cldy -3 CALM -3 20 83% 29.21fr

Nab e sna e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Gulkana cloudy -7 N 2 -7 7 64% 29.28s =3 =9
MECATERNY =00 e e s s s ai6 s 98k B 086 5 % 966 5 S8 R F 96 F T B &S H & GE 5 S % Sie e e et aiie e el et e e aiee e
SNOWShoe Liake L it e et e e e e e e et et e e
Tahneta PasS s & ittt ittt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Wolverine ptly cldy 27 NE 8 16 20 63% 29.23r

b i = o L T T I I
12 T 1115 R R L L L U
Talkeentna cloudy 26 N 11 9 10 55% 29.24r 27 24 0.04
SKWEIIETIA i i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Hayes River mod snow 24 CALM 24 1 92% 29.20r

Big River Lks mod snow 31 1 96%

Ft RUChaTdiSil. . - g 556 5505 5 5 5 508 8 8 508 6 5% § & ¥ 5 55 8 %0 8 b o w0 te s wrie ie ot e e 1n ol e e e el wrn wwr e
ElmendorfAFB ptly cldy 16 NE 6 9 15 96% 29.19r 32 16
Anchorage Mrl ptly cldy 16 CALM 16 15 96% 29.19r 30 16
Anchorage Int ptly cldy 20 W 5 16 20 92% 29.18r 25 20
Whittier light fog 33 CALM 33 5 92% 29.27s 33 32
SEWATE = =000 ik i s s s s s as S e S S E B E SR RS s Sy SE S SRS e SR e e SR e s R
Kenai cloudy 27 N 9 14 15 88% 29.1l6r 29 26
SOLAOTMEGR. e e e e e 5 R 8058 R S e e 58 6 S 58 B BE 8 % 508 e e eiie e % s e e 4l el @ e =t aiie e e ml a) e e e e i
Homer cloudy 34 E 6G11 29 10 85% 29.17r 38 33 Trace
Kodiak cloudy 33 SW 5 30 7 89% 29.1l4r 39 33 0.02
VaLd8z AP 00 Gk s v s s e e s s & S s s G688 SE e @ S B S 505 S S 8 & s s w s e S BB W e EE W SR e e s
Valdez WSO lgt snow 28 CALM 28 1 100% 29.32s 28 26 0.26
Cordova lgt rain 34 N 3 34 7 92% 29.26s 37 34
Middleton Isl no report 38 NE 3 38 82% 29.24r 40 38
Yakutat lgt snow 33 E 11 18 3 96% 29.39r 34 32 0.18
8= o =T o = ) R
ELEIn S COME e s e e e e e e o
Sitka cloudy 40 E 14 23 7 65% 29.41f 40 36

POTE RALEXANAY | cccinwuien v vswmes@m oot @ 885 5 8566 5 508 5 % 8565 6 me i aiaseddsnsadis
Skagway mstly cldy 23 CALM 23 15 88% 29.59fr

3 6= L= 1
POINt RELTEAL it i e e e e e e e e e e e e e e e e e e e e e e e e e
Juneau lgt snow 30N 3 30 4 96% 29.52s 33 25

Funter Bay lgt snow 31 N 11 16 1 100% 29.49fr

Hoonah lgt snow 32 N 3 32 1 96% 29.46fr

Fldred ROCK = . i s sias em ssdo 9565 & 5.6 88 68 5 G 88 % 5 55 5 €65 6 5 5 8 5 & % 5 5 5 4 e e e e e
AT ) ) 1 A e L Rl LR R R L L R R Ry T A e
Petersburg lgt snow 35 CALM 35 2 92% 29.54fr

Wrangell e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
1 = o T < I I
Ketchikan lgt rain 36 S 16G18 16 7 82% 29.54f 39 36
Annette lgt rain 37 E 14G22 19 10 86% 29.52f 40 35 0.02
Cape Lisburne cloudy -7 SE 9 -26 2 78% 29.19f =7 -13

POINE HODE it i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
HOOPETE BaAY s 5555 5 5 56 ‘e i s stis i m siie u 3 sile e wiis s wie e e aiis % s s elte e w sie & 5w 50 S S R SLE B & s @
Elkhart dry 32 SW 1G5 32 75% 36 25

a8 o<
Farewell

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