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American Society of Mechanical Engineers
American Society of Testing and Materialis
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Continuous Emissions Monitor
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Environmental Monitoring Plan
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L Project Status

A. Test

The new low-NOx combustion system was tested from August 3, 1993 through
October 29, 1993 at the Arapahoe 4 electric-generating steam station. This
test had two phases: (1) Adjust the new burners and overfire air ports to
maximize NOx reduction and minimize the emissions of unburned carbons.
(2) Conduct a series of detailed tests with the optimized system to assess the

performance as various boiler operating parameters are modified. Nearly 200

Summary

parametric tests were completed over this period.

The combustion system operated better than originally expected. Figure 1
shows a plot of the NOx emissions of the modified boiler compared to the

original baseline emissions.
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Depending on operating conditions, NOx emissions were reduced from 62 to
69%. In addition, the boiler retrofit caused no increase in carbon monoxide
emissions or in the content of unburned carbon in the flyash.

No operating problems developed and the system required no maintenance
during the test program. The new combustion system had one effect on
operating conditions. It decreased the temperature of the flue-gas entering
the convective pass of the boiler approximately 150°F. The lower flue-gas
temperature increases the difficulty of maintaining design steam temperature
at design levels at lower boiler loads.

A baseline test of certain air toxics was completed as part of the combustion-
system test program. This testing was conducted November 17, 1992 through
November 19, 1992 after the combustion modifications were installed. The
original purpose of this testing was to determine baseline emissions of at least
twenty-three air toxics with the combustion retrofit in service. After finalizing
this test plan, it was determined that 52 air toxics would be measured. Air

toxics in six major groups were measured:

Trace metals

Acid-forming anions

Volatile organic compounds
Semi-volatile organic compounds
Radionuclides

Nitrogen compounds

An additional three phases of air toxics monitoring will be completed as part
of this project. Results of the additional testing that will be conducted during
urea injection, calcium-based injection, and sodium-based injection will be
reported in future environmental monitor reports for these test series.
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B. Summary of Environmental Monitoring

The purpose of this report is to document the environmental monitoring that
was completed as part of the combustion test series. Monitoring was
completed according the Environmental Monitoring Plan for the Integrated Dry
NO/SO, Emissions Control System, dated February 1992 and the
Environmental Monitoring Plan Addendum for Air Toxics, dated July 1993,

Generally, the testing went well and there were no significant environmental
events during the test period. There were no excursions of any compliance
monitoring except for opacity. Opacity was in compliance over 99.98% during
the six-month period examined. The average opacity ranged from 3 to 4%.

A significant amount of supplemental monitoring was completed to define the
emissions while operating and testing the combustion system retrofit. During
this testing, it was found that the combustion retrofit produced a very positive
environmental impact. Depending on operating conditions, NOx emissions
were reduced by 62 to 69%. Also, this large reduction occurred without the
negative impacts of high emissions of carbon monoxide or high content of
unburned carbon in the flyash.

Particulate emissions were very low, on the order of 0.001 grains/dry standard
cubic foot (gr/DSCF). While this emission is slightly higher than the baseline
of the original combustion system, it is believed that this slight increase is due
to normal variations in collection-efficiency and not due to a detrimental
change of the combustion process.

PM,, emissions were tested during the combustion optimization, but a problem
with the sample caused the loss of all condensable particle emissions. The
non-condensable PM,, emissions were in the range of 0.00003 gr/DSCF and
were approximately an order of magnitude lower than the baseline emissions.
It is believed that the sample time may not have been sufficient to determine
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accurate PM,, emissions due to the very high collection-efficiency of the
fabric-filter.

Data on 52 air toxics were collected during the baseline air toxics test.
Although there were a few problems in the data collection and analysis which
raise some questions, a significant amount of accurate data was collected on
the unit. Results indicate that the fabric-filter is very effective at the removal
of trace-metals emissions with an average removal rate of 97.1%. This large
removal rate is possible as many of the trace-metals are associated with the
particulate and fabric-filters are very effective at minimizing particulate
emissions.

The emission of acid-forming anions was also low, due to the low content of
these anions in the coal used on this unit. Emissions of polycyclic aromatic
hydrocarbons (PAHSs) and radionuclides were very low. None of the
carcinogenic PAH compounds were measured above the detection limit.
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II. Summary of Compliance Monitoring Results
A. Sulfur Dioxide Monitoring

Regulation 1, VI.A3.a.(ii) of the State of Colorado states that the maximum
emission of sulfur dioxide is 1.2 ib/MMBtu. An Altech 180 continuous
emission monitoring (CEM) system was installed at Arapahoe 4 in June 1992,
This monitor was used to collect emissions data during this test program.
However, the monitor was not used for compliance monitoring during this test
series.

Sulfur dioxide emissions for compliance monitoring were calculated from the
amount of sulfur in the fuel. Emissions calculated to be above the regulatory
limit of 1.2 Ib/MMBtu are provided to the state on a quarterly basis. The test
period covered two quarters: the third and fourth quarter of 1992. During
the third quarter of 1992, the average SO, content of the coal was 0.803
Ib/MMBtu. There were no violations during this quarter. During the fourth
quarter of 1992, the average SO, content was 0.840 1b/MMBtu. There were
also no violations during this quarter. See Appendix A for copies of the
reports documenting this information to the Colorado Department of Health.

B. Opacity Monitoring

According to Regulation 1, IL.A.1., Arapahoe 4 may not exceed 20% opacity
due to any air pollutant. The unit uses a Lear Siegler RM41 continuous
opacity-monitor to measure and record opacity.

During the third quarter of 1992, Arapahoe 4 had 28 opacity excursions of six
minutes that exceeded the 20% opacity limit. However, none of these
excursions occurred during the combustion retrofit testing and all but two of
these were related to startup and shutdown of the unit.
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During the fourth quarter of 1992, Arapahoe 4 had 16 opacity excursions of six
minutes that exceeded the 20% limit. All of these excursions were related to
a single problem that caused the fabric-filter-bypass duct to open. See
Appendix A for copies of the reports documenting this information to the
Colorado Department of Health,

Arapahoe 4 was in compliance 99.98% of the test period. The monthly
average opacity during the test period ranged 3.7 to 4.1%.

C. Aqueous Stream Monitoring

Colorado Wastewater Discharge Permit No. CO-0001091 requires that
Arapahoe 4 must sample and report on various aqueous discharges. Appendix
B contains reports provided to the regulatory agency during the combustion
test period for August, September, and October 1992. Note that the unit was
in compliance 100.0% of the test period since there were no violations during
either of the test periods.
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I1L.

Summary of Supplemental Monitoring Resuits

A. Gaseous Species Monitoring

Significant gas monitoring was done to determine the environmental effects of
the Integrated SO,/NO, Emissions Control System and specifically the
combustion system retrofit.

Appendix C contains a summary of all test data obtained during the baseline
testing conducted August through October 1992. The test summary contains
average emissions by test for the following gases:

Oxygen (O,)

Carbon monoxide (CO)
Nitric oxide (NO)
Carbon dioxide (CO,)
Sulfur dioxide (SO,)

Four separate tests were conducted to determine SO, emissions during the test
period. SO, emissions were measured at the economizer exit using the
controlled-condensation technique. SO, emissions were very low with the
majority of emissions having less than 1 ppm SO,. Triplicate samples were
obtained. Table 1 summarizes the average results.
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SO,
ppm @ 3% O2
370 0.5
371 0.7
378 1.5
_ 379 | 0.8

B. Particulate Monitoring

Three particulate tests were conducted during the combustion retrofit test
period. These tests were conducted using EPA Method 5. Tests were
conducted at both the inlet and the outlet of the fabric-filter dust-collector
(FFDC). One test was conducted with the minimum amount of overfire air,
approximately 15% of the total combustion air. The other two tests were
conducted with the maximum amount of overfire air, approximately 25% of
the total combustion air. All three tests were conducted at a nominal full load
of 100 MWe. Table 2 summarizes the results of this testing.

Table 2 _
Test Condition Inlet Loading | Outlet Loading | Collection “
(grain/DSCF) (grain/DSCF)_h Efficiency
Minimum OFA 2.81 0016 | 99.943%
Maximum OFA 2.49 .0006 99.976%
Air Toxics, max OFA 2.83 ool 99.962‘_?1#

The maximum overfire air data at the inlet and outlet and the air toxics tests
are an average of three replicate tests. Three replicate tests were also
attempted during the minimum overfire air testing. However, due to sample,
load, and fuel-fired problems, the data for the minimum overfire air testing is
a single sample point at both the inlet and outlet.
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As part of the particulate testing, the distribution of particulate size at the
fabric-filter inlet was measured for both minimum and maximum overfire air
operation. This particle-size analysis was not completed as part of the air
toxics test.

A University of Washington Pilat Mark V cascade impactor was used to
determine particulate size at the inlet. The impactor has a maximum
aerodynamic cutpoint of 15.9 microns. To obtain the size distribution above
the maximum cutpoint, the data was extrapolated with a cubic-spline-fit
program. The computer program pcCIDRS (written by J. McCain of Southern
Research Institute) was used to perform these extrapolations. This recently
released program is widely accepted as one of the better cubic-spline-fit
programs available. At the inlet, particulate sizing showed that the mass
mean-diameter of the ash particle with minimum overfire air was 26 microns,
With maximum overfire air, it was 18 microns. Appendix D contains a graph
of the particulate diameter versus the cumulative weight percent.

To determine the PM,, emissions, EPA Method 201A was used to measure
the distribution of particulate emissions at the outlet of the fabric-filter, This
testing was conducted with the maximum-overfire air at approximately 25% of
the total-secondary-combustion air. Three replicate-tests lasting three-hours

each were completed.

This three-hour sample time was 50% longer than the sample time used to
complete the baseline-testing for PM,, emissions. The sample time was
increased with the hope of obtaining more accurate and repeatable data.
Measuring PM,, emissions is difficult due to the high collection-efficiency of
the fabric-filter and, thus, the very low particulate-loading.

A problem developed during the testing of particulate-emissions at Arapahoe
4. EPA Method 201A includes "condensable” particulate emissions from the
impinger washes. Under this method, these condensable emissions are
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recovered from the washes by drying the collected water and weighing the
residue. Then, these additional condensable-emissions are added to the sub-
10 micron solid-emissions from the impactor.

Unfortunately, during the analysis of all three samples of condensable-
emissions at Arapahoe 4, the back-half (condensable) fraction could not be
quantified due to the formation of a residual organic in the final wash. Thus,
the final weights could not be achieved and the condensable-fraction could not
be quantified. The average of the three replicate-tests at the fabric-filter-
outlet for the non-condensable PM,, emissions was 0.0000341 grains/DSCF.
This quantity consists of all the captured particles that were less than 10.541
microns in size.

Appendix D tabulates the PM,, test data and compares it to the baseline data.
In general, the comparison shows that PM,, emissions are approximately an
order of magnitude lower than the original baseline-emissions. It is NOT
currently believed that the combustion modifications significantly reduced
PM,, emissions but that sampling times may have been too short to obtain
repeatable test data due to the very low PM,, emissions. It is believed that a
sample time of eight hours would be required to increase the total particulate
catch sufficient to obtain more meaningful data.

. Aqueous Stream Monitoring

No supplemental monitoring of any aqueous streams was planned or

conducted during the combustion system retrofit test program.
. Solid-Stream Monitoring
Raw coal samples were obtained throughout the combustion system retrofit

test program. Selected samples were submitted for proximate, ultimate and
elemental ash analysis by an independent laboratory. Appendix E contains the
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results from these analyses. Generally, the individual coal samples were
consistent, although some variance in sulfur content occurred. Two different
sources of coal were used for the testing. The two coals were very similar in
all respects except for sulfur content. The coal had an average higher-heating
value (HHV) of 10,986 Btu/Ib and an average carbon content of 61.86%.
Three additional coal samples were analyzed during the air toxics test
program. Appendix E also lists the results from this analysis.

A carbon analysis of the flyash was also completed during the baseline-testing,
Since flyash carbon-content is a major variable that refiects combustion system
operation, flyash carbon samples were completed on nearly every test. Three
methods were used to analyze these samples: (1) on-site loss-on-ignition
analysis, (2) PSCC laboratory loss-on-ignition analysis, and (3) independent
laboratory carbon analysis. On-site analysis allowed the data to be turned
around rapidly, within 20 minutes.

To ensure the accuracy of the on-site analysis, the PSCC laboratory analyzed
many duplicate samples. There was very good agreement between the data
from the two loss-on-ignition test methods. However, while loss-on-ignition
analysis is fast, it measures more than the carbon content of a sample.
Therefore, a group of samples was also sent to an independent laboratory to
determine their elemental-carbon content. As expected, the carbon content
was slightly less than that predicted by loss-on-ignition analysis. In general,
loss-on-ignition analysis over predicted the absolute carbon content of the
flyash by an absolute 1.3 to 1.7%. The carbon content of the flyash measured
by loss-on-ignition analysis ranged from 1.6 to 13.7%, with an average value of
3 to 5%. Appendix C lists the on-site loss-on-ignition data. Also included in
this appendix are two figures which compare the laboratory and on-site
analysis and the elemental carbon verses loss-on-ignition data.
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IV.

Summary of Air Toxics Monitoring Results

A total of 52 potential air toxics were measured at Arapahoe 4 after the
combustion modifications were installed and optimized. Table 3 lists the air
toxics that were sampled during this baseline air toxics test program. Sampling
of the air toxics occurred from November 17, 1992 through November 19,
1992. The unit was operated at a base load of a nominal 100 MWe during the
testing. No sampling occurred during sootblowing operations.

Table 4 lists the average operating conditions of the unit during the sampling
period. The recently optimized combustion modifications were operated at
approximately 25% overfire air during the sampling period. Figure 2 shows a
simplified diagram of the unit and shows the five different sample locations.
Gaseous samples were obtained at the inlet and the outlet of the FFDC.
Solid samples were obtain of unpulverized coal, bottom ash, and flyash. This
report lists the results of the air toxics testing, For details on the methods
used for sampling, analysis, and quality assurance see the Environmental
Monitoring Plan (EMP) Addendum for Air Toxics Monitoring, dated July 1993.

Table 4

Average Operating Conditions and
Continuous Emissions Data

Unit load 103.5 MW Gross
Steam flow 847 Mlb/hr
Stack oxygen 5.49% (wet)
Stack carbon monoxide 49 ppm (dry)
Stack nitrogen oxide 292 ppm (dry, 3% O,)
Stack =Is:lfur dioxide _ 393 ppm (dry, 3% O,)

Public Service Company of Colorado contracted with Carnot, Inc of Tustin,
California to complete the air toxics work at the Arapahoe 4 station. Fossil
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TABLE 3

PSCC ARAPAHOE UNIT 4
, TARGET COMPOUND LIST
L ]
Arsenic Barium Beryllium
Cadmium Chromjum Cobalt
Copper Lead Manganese
Mercury Molybdenum Nickel
Selenium Phosphorus Vanadium
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Dibenzo(a,h)anthracene Fluoranthene Flucrene
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Pyrene 2-Methylnaphthalene . 3-Methylcholanthrene
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Energy Research Corp of Laguna Hills, California provided some assistance at
the site and with data collection. Table 5 lists the laboratories used to analyze
the collected samples.

Table 5
|| Laboratories for Air Toxics Analyses ||
Analysis Laboratory
Solid particulate Carnot, Inc Tustin, Ca.
Chloride (supplemental) Carnot, Inc Tustin, Ca.
Acid-forming anions Curtis and Tompkins Berkeley, Ca.
Trace metals Curtis and Tompkins Berkeley, Ca.
Volatile organic compounds Atmosphere Assessment Associates Chatsworth, Ca.
Semi-volatile organic compounds Zenon Environmental Laborataries Burlington,
Ontario

Radionuclides Accu-lab Research Golden, Co.
Fuel analysis Commercial Testing and Engineering | Deaver, Co.
Neutron activation analysis - Massachusctt.sdﬁtitutc of Technolo;g_y_ Cambridge, Ma. |

A. Uncertainty Analysis

In the tables that follow, a value for uncertainty expressed as a percentage is
provided for all data. The calculation method used is based upon
ANSI/ASME PTC 19.1-1985, "Measurement of Uncertainty." The uncertainty
is based on a 95% confidence interval for the mass emissions for the target
species but is expressed as a percentage so that it may be applied to other
units. A very important part of the method is assigning an estimated bias error
for the major variables. The value presented represents only an approximation
of the uncertainty as not all bias errors may be estimated. The uncertainty is
also not a measure of long-term-trace-species emissions for this boiler, but
only the uncertainty for the specific test period. It was assumed that the
samples are a normal population distribution. Bias that were estimated as
listed below:
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1) For all non-detect data, a bias of one-half of the detection limit was used.
No bias was assumed for analyticai results reported above the detection
limit.

2) A bias of 10% was assumed for the flue gas flow rate on both the inlet and
outlet fabric filter ducts. Bias was estimated by comparing the calculated
and measured flue gas flow rate.

3) A bias of 199 was assumed for the iniet particulate collection rate and
10% was assumed for the outlet particulate collection rate. The bias was
estimated by examining the isokinetic sample rate for different flue gas
flow rates.

4) A bias of 5% was assumed for the coal flow based on the difference of the
calculated and measured coal flow rate.

5) A bias of 21% was calculated for the fly ash mass flow rate based upon the
assumed biases for particulate collection and inlet flue gas flow rate.

6) A bias of 22% was calculated for the bottom ash mass flow based upon the
assumed biases for particulate collection, inlet flue gas flow rate, and coal
flow rate.

7) It was assumed that all other measurements were accurate and had a bias
of 0%. While this scenario is not likely, insufficient data was available to
make any reasonable assumptions.

B. Treatment of Non-Detectable Measurements
Many of the target species for which a measurement was attempted were not

found using the specified sampling and analytical techniques. If a

measurement was not possible, the value that could have been measured, i.e.
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the detection limit, if the trace emissions were present are reported. The "non-
detects" are shown as less than the detection limit. The difficulty occurs when
averaging various samples of which some or all of the measurements are

below the detection limit, The following summarizes the two cases:

1) All values below detection limit
The arithmetic average of the detection limit is shown with a "<" sign to
indicate that the trace species is less than the reported average detection
limit. For example, if a species was not found and the method provided a
detection limit of 0.45, the values is reported as <(0.45,

2) Some, but not all, values below detection limit
The value of all measurements above the detection limit are averaged with
one-half of the detection limit. For example, if three measurements of 10,
8, and <6 are found, the average would be (10+8+6/2)/3 or 7. Note that
no "<" sign is used in these reported averages even though some of the
values are below the detection limit. If the average calculated with this
method is less than the greatest detection limit; the largest detection limit
is reported and a "<" symbol is used. For example, if values of 6, <4, and
<2 were reported, the average would be reported as <4 and not
(6+4/2+2/2)/3 or 3.

. Treatment of Blank Values

Three different types of blanks were used as part of the air toxics test program

quality assurance (QA) program. The QA program included field blanks,
reagent blanks, and laboratory preparation blanks.

Field blanks are sampies obtained by assembling a complete sample train at
the test site using the same procedures as when obtaining the actual sample.
The sample train is then leak checked and disassembled to recover and
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analyze the sample. Field blanks are not used to "correct” the data generally
but the are used to provide an indication of the quality of the sample.

Reagent blanks consist of samples of the reagent and/or filters that are
collected at the site. Analysis of these samples show if any of the results were
caused by existing levels of the trace species in the material used to collect or
recover the sample. If measurable values of the trace species are found, the

data is usually corrected by subtracting the value measured in the reagent.

Laboratory reagent blanks consist of samples of the chemicals used during the
measurement analysis. If measurable values of the trace species are found, the
data is usually corrected by subtracting the value measured in the reagent. Any
measurable values in the laboratory reagent may be caused by initial trace

species in the chemicals or to the analytical procedures.

In the tables that follow the value of the field blank is shown for reference,
but none of the data has been changed due to these measurements. If a
measurement has a value near the field blank measurement, there may be
some question as to the accuracy of the data and the reported value may NOT
be source related. A separate column lists a blank correction percentage for
all trace species that were corrected due to either a reagent or laboratory
reagent blank. This is an average percentage calculated as follows:

Blank Correct = SUM(blank value/sample value*100)

number of samples

For example, if three samples contained 10, 5, and 4 mg/kg of a trace species
and the reagent blank was 2 mg/kg, the blank correction would be
(2/10+2/5+2/4)*100/3 or 37%. Thus on average, the actual value measured
was 37% higher than the value reported in the table. If the blank correction is
reported as 0%, no blank correction was calculated and the reported value

was the measured value. Note that in most cases a high blank correction value
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does not mean that the data is inaccurate. If a sample was contaminated with
a trace species due to a filter, and the filter was analyzed and the data
corrected, it is likely that the data is meaningful.

. Gaseous Species Monitoring

Table 6 lists the results of the gaseous air toxics monitoring at the inlet and
outlet of the fabric-filter. Three replicate tests were completed for each air
toxic species. Individual tests were averaged to determine the estimated air
toxics emission. The uncertainty of the average as explained in section IV.A is
also reported.

In general, trace metal emissions were very low at the FFDC outlet as the
FFDC is very efficient for metals removal. The overall average removal rate
of the trace metals for the fabric-filter measured during this test was 97.1%.
Mercury and chromium are the metals of most interest due to their potential
health impact. Mercury is the most difficult of the trace metals to remove as
it may be present as a vapor rather than a solid particulate. The calculated
removal rate for mercury of 78.2% assumes that the outlet mercury emissions
existed at the detection limit. Additional methods are available to determine
the speciation of these metals. The species of mercury are very important in
the removal process as it is currently believed that ionic-mercury is much
easier to remove than the other species. Chromium, especially hexavalent-
chromium, is also gaining interest due to its potential toxicity. Additional
baseline-testing is planned at a later date to determine speciation of these two

important trace-metal emissions.

Qutlet emissions of the semi-volatile organic compounds (polycyclic aromatic
hydrocarbons, or PAH) were very low or non-existent. Of the 19 compounds
measured, only naphthalene and 2-Methylnaphthalene were measured at
average values above the detection limit at the outlet. For both of the PAH
compounds, the field blank levels are actually higher than the reported outlet

February 28, 1994



uoNIALI0 Yurlq Jo 2dA) 3y Nedpw (uonsadia) Yuelg Loeioqe]) 1] Jo (vondauic) yuelg wadesy) Y .

UMONS ST JIW] UOHIIIP 241 S LW UOLISIAP Jti UeY) $53] sem parnsesw Hinvenb oy jeq) saeaput > g1ON

. 1413 o 86 1€0 60 Lro %0 yro €20 <6 9L1 Y 4 €12 001 wnipeues
00 9%el> ot 98 (4.3 L8 I8 00 88’1 > &< 00981 D06RT 00061 0061 snuoydsoyd
00 00> Ll L¥o 9z0 €L°0 [A 4] 00 800> Is 162 9'6Z e 13X wniijeg
00 50> oor 61 €l ¥4 6l 00 €'l g £'6E 18y ¥Yos 6l [*42IN

UGG wo Ll o 170 wo wo = Lot ot'0 101 ol 81 sel e wntapgAjop
o 8e0> L9 Leo> 6E0> SPo> 20> are E0 16 Ll £l ST ¥ Loy

ara wo 611 £1 $9°0 61 €1 aro €50 43 254 00t 0lE 6¥1 osoueduepy

H6's¢ SO0 a 950 250 950 190 Lt S1o 74! 678 0sY £9% Lyl pe¥]

. fA~4 860> 13 ¥l (1] 91 91 Heo ¥z LE 0zZ 4 A Lsl 6Ft sddop
00 o> €€ Lzo> 90> 800> 870> oo ge0> 001 98¢ b oS 91z 1eqoD

qFie 610 U 80 1 0L'0 wo 60 €50 66 0'se 9eL 98 L9t wasnuoay?)
00 800> L6l ST'0 800> 1’0 820 00 S0 (1 0t Le LT 1y watwipe) :
00 €00> €t £00> €00> £0'0> £0°0> 00 Ho> €6 L1l '+l lag! Lo unKiagg

- 1:11° 601 £34 8 ¢l 91 950 (44 yse 6t 01z SOE 8¢ v'8s LET wnuey
00 80 i1 L60 $90 81 Lyo 00 81 18 00t OLE ¥6l % INuIsLY
% ¢ LN/ % UN/BT Y wN/B | wy/A | N/ % ¢ WN/3 % cWN/H | cwn/A | N/ |/ S[eId| de4],

Ra0) xueig ﬁobrlhulo.-l ue|g =
, Aueig piatg FIERLTSY dBerany €1soL 7 1521 1 3saL | querg pIaLT w20u0 aBexany g 1saL Z 153 s3]

19pINQ 1)1 d1qE]

)auf 12311 d1qE]

SUOISSIIY SJXO0], ITY SNO3SES) - 9 qe],



spunodwod Hyd Auadourue) ,

“gonassod yuelq Jo adky sy aeotput (VonaLIo) Juelg Ktoletoqe]) T Jo (uoNRALI0) Nueld wadeng) o |

UAOYS I ITDI} UOLIAISP A} Snifs WUTH UCILIZISP Y1 UK S59| Sea pasnseows Anuenb 3y1 jeys satesipul > JION

0 900°> 13 9000> 000> } 9000> LO00> 0 L00°0> Wz 010> | o> LO0'G> 6v1°0> VUG ULOWIKYIINE
0 Lo > 601 $00°0> £000> | 9000> £000> 0 L00°0> 817 ST00> Lh00> Hoe> ST0°0> suaserye(e)zuaqi{owid-z1'L
0 T ol SE00 woo 0200 £900 0 9100 (131 L2070 §100 9Z0'0 1400 sueyiydeuigiap-z
0 LTo> sk ¥E0'0> ve00> | stoo> 0£0°0> 0 7E00> {3 woo> | 600> 6200> LEDO> 2 uaksd(ry‘3Jozusy
0 ¥0 > 5 Lo> SH0> | 9500> 6£0°0> 0 LEDD> % eop> | L£00> LEDC> LE0'0> 2 SusdeIyIuR(yE)OTUIqH]
0 820> ss ov0'o> 600> | L¥00> £600> 0 £€0'0> % 6200> | 6200> 6200> 0€00> 7 uakd(pa£°Z' ouapu] i
0 010> o1 100> s000> | 9z00> 100> 0 100> 6L1 gw0> | TI00> LO0> 9500> g JuaLkd(elozusg
0 010'> w ¥100> sio0> | Tioo> £100> 0 z100> 91 00> | 6900 960°0> 1Z00> 3uHetonj(jozuag
0 g1 > o1 0100> vioo> | so00> £000> 0 600°0> oIt woo> | oo ¥Zo0> o> z duatueiony(gloruag
0 910> Ly 9100> vioo> | sioo> 100> 0 6100> so1 00> | Le00> 000> 6100> 2 2uaska)
0 910'> s 910'0> vigo> | 100> 8100> 0 6100> 811 900> | op00> 1200> 610'0> 2 dusdeyne(e)uog
0 70 > £r 00> two> | tzoo> 620°0> 0 000> 8€ ®o0> | 000> ¥E00> IE00> suakg
0 s > £ 200> £200> | V00> 620°0> 0 620°0> 8E 100> | 0£00> ££0°0> oE00> auayuelont
0 £l > 2 ¥10'0> 9000> | ¥i00> 7100 0 Lo0'0> £6 00> | 600> 0wo> 610'0> sumerguy ||
0 or> w 6210> wre> | uro> Lo 0 orio> £ ssin> | esro> orlo> wio> FuaIgIteudyy
0 £10°> " £100> gloe> | 1100 Y100 0 6000 62 vloo §1010 €100 100 auony)
0 o> 3] £10'0> s100> | 000> vio0> 0 910'0> (43 ge> | 200> 100> 100> suagydevady
0 L' > L¥ 600°0> 8000> | 6000> 1oe> 0 710> oLl 6100> ££00> 100> 700> auaiyiydeusoy
18 5§ €9 0 o $T0 o g 23 %0> o 1£0 or'o 4 I£0 suaeyiydeN
spanodwo))
% | oA | % cUN/BY | /B | /| N/ % | wm | o | ownsa | cun/Sr | cungdr | cwn/a | O10EBIQ 3NEIOA -TWAG
%ﬂﬂ k=Tt g yue|g |<|l|||||||
_ru_:w_m PEId HRUN) nmﬁu>< £ 1591 T 13, 13521 ru_cn_m P HuN quu.a< £ 153 raRLEAN 111531

1RPNQ 1A JLqE]

yo[u] 1)1 dLqey

P3NUNUO)) SUOISSTUIF SIIX0], JIY SNOISES) - 9 Jqe],



WaDYS $1 JILH] UOTIANI)

p Sl SHTY MW UOI1I3)13P Y

1331} Ul 2)eJjNS O} NP I UORIFLIOD Nueq Jo Aiuofely L

1 uey) ss3) S parasesw Onuenb sy 1ey) s:edpul > JION

0 V/IN 83 60°0> o> o> 900> ZEg-wnuoy ]
0 V/N 821 £ro> 91'0> 900> o> OfC-wnuoy],
0 V/N 9% o> 910> ¥E0> £20> grz-wnuoy],
0 V/N 14 900> S00> 900> 900 01z-waiuojod
0 v/N Y01 sLo> 2o £L0> sL0> 01Z-pe¥]
0 v/N ¥E ¥8'0 9’0 96'0 080 §TZ-Wwnpey
0 V/N s1 o 441] o 1o 9zz-wnipey
0 V/N €€ 900> s00> 900> 900> BET-wnueIn)
0 v/N 74 900> 00 900> 900> SET-wnueln)
0 V/N 87 900> s00 900> 900> ¥EZ-'gE-wnueIn)
(spitos)
% ¢ BN/10d % ¢UN/Dd | cwn/id | cmN/id | wN/Dd pamseapy 10N 19|} sopiponuoipey
o 00 €00 £0'0 £€F vE (A €% (plios)
00t 00¢ 00F 067 (1¥43 067 o1 ot (snossen)
o8 V/N st 00E 00t 00€ 067 L T0°6T V/IN o€ (1743 00t ozg 0s€E (12w 1} Ae)ng
00> 00> P0> o> 0D 900 900 00 {p11o%)
%0> o> £r0> ps0> L] 141] 850 90> (snossen)
0 V/N zrl oro> ST0> Ly o> 850> 0 v/N 6+l 6E0 810 210 SE0 (imo]) sreydsoud
900 90°0 900 500 0L o L80 LL0 {p1os)
$9 §T S §6 99 £9 8¢ L (snoasen)
0 V/N LE1 99 9z 9L §6 0 v/N (44 €L L9 L9 $8 (o)) suuonig
00 £00> €00 £€00> 800 v0o0>| 0T0 €00 (puos)
&0 90 (50 90 S0 090 60 | 190 (snosse) ﬁ
0 v/N 141 150 Lo 090 90 0 V/N 0€ 90 90 690 o (imoy) suwos _
suouy
wdd % wdd % wdd wdd wdd wdd Sunwaog -piay
Auerg PIeLd wauny erany €I1saL 7191 11531 — yueg piaLf usun s3eroay | gasoL | ZsaL | 1ssL

1PHNQ 9| SHqE]

Jo[u 19)14 d11qug

POnUIIuG)) SUOISSTUEY SHXOJ, ITy SNOISED) - 9 IqE,



LMOYS 1 JUT} UOHOIP DY) SAYY WY UONIIIP 34 UBY) 553) sem painseaw inuenb oy 1ews savedipul > JION

Vv/N

9% 8> 8> p> L 0 V/N 0t 8> 6 8> 8> (NDH se) apeid

spunodwo)

% qdd % qdd qdd qdd qdd % qdd a qdd qdd qdd qdd GEXLTITIN

0 Lst 311 9 9l 6t 801 0 433 8 94 oLl 6l ot apAyap|etusog
0 4 08 §TE LoE 1§74 FEP (1} 620 ¥s1 LA vl vl g€ avanpoy |

0 W o8 L50 ¥l 880 oo i 0 ¥'0 st ov'o or0 970> 090 suazuag

spunodwo))

nuedaQ

qdd % qdd qdd qdd qdd AUR[OA

g [
TE Ty sderany €13 Pl oy aderany € 1S3, T 189, 1183l

12pNQ J21 2UqEg

19]uf 91|14 dUgES

PINUI)UG)) STCISSTIIF SHXO], ATy SNOISES) - 9 Qe



emissions. It is believed that both these compounds may be an artifact of resin
degradation and are not source related. This would explain similar emission
levels in both the sample and the field blank. None of the carcinogenic PAH
compounds were detected at either the inlet or the outlet of the FFDC. As all
of the PAH compounds were measured near or below the detection limit or
are not believed to be source related, it is impossible to determine if the
FFDC removes any of the compounds.

An EPA Method 5 sampling train was used to sample anions. The sample
train collected a solid sample in a particulate filter and a gaseous sample
within a series of impinger baths, Table 6 shows three values for each anion:
(1) total, (2) solid fraction, and (3) gaseous fraction. The results show that the
majority of all anions exists in the gas phase. The fabric filter was effective in
removal of the solid phase anions but removed only a small fraction of the gas
phase anions. Gaseous phosphate at the inlet was only 0.3¢4 ppm which
represent only 3% of the total phosphorus measured with the multi-metals
train. It would be expected that the two values wouid agree for both
measurements, so the difference is likely caused by the two measurement
methods. It is believed that the multi-metals train accurately measures
phosphorus and that the data presented in the anion tables obtained with ion
chromatography are not accurate. Gaseous sulfur emissions were
approximately 320 ppm. This represents 90% of the sulfur present in the fuel.
The total sulfate level at the outlet represents 83% of the coal sulfur. While
the data indicates that some gaseous sulfur is removed across the fabric-filter,
no removal is expected and the small difference is within the uncertainty of
the data. The continuous emissions monitor averaged 334 ppm over the test
period and thus agrees with the outlet sulfate emissions within the range of
uncertainty of the data.

From the solids sample collected at the fabric-filter outlet by the EPA Method
5 sampling train, 11 types of radionuclide emissions were measured. Of the 11
potential radionuclides, only Radium-226 and Radium-228 had average values
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above the detection limit. No reagent blank corrections were made for the
data as correcting in some cases would have reduced the data to below zero.
The reagent blank for Radium-226 was 0.1 versus a reported value of 0.11
pCi/Nm® and for Radium-228 was 1.5 versus a reported value of 0.84
pCi/Nm’. Thus, although values are reported for these two radionuclides, they
are not believed to be source related and the reported values are likely due to
the fiberglass filter used for particulate collection.

Three volatile-organic compounds (VOC) were measured during the testing:
benzene, toluene, and formaldehyde. The data indicate that both benzene and
toluene actually increased across the fabric-filter. It is suspected that the both
VOC:s at the inlet were actually higher than shown, but as VOC'’s such as
toluene and benzene may be absorbed directly on particulates, a
representative sample may have not obtained in the high-particulate/high-
carbon inlet test location. An additional test is planned to determine VOC
emissions and confirm these data. While the formaldehyde emissions are very
low, the field blanks contained 35 ppb of formaldehyde at the inlet and 16 ppb
of formaldehyde at the outlet. The field blank measurements were at or even
higher than the gaseous sample. The sample viles for both the field blank and
measurement samples were NOT stored in an air-tight nitrogen-purged
desiccator. It is possible that the samples may have been contaminated with
formaldehyde in the air that may have penetrated the sample seal. Future
testing will use the air-tight sealing system with a nitrogen purge to eliminate
this possible contamination point.

Finally, the emissions of nitrogen-based cyanide at both the inlet and outlet
were below the detection limit.
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emissions were very low. Radionuclides were also near the detection limit in
the testing of the inlet fuel. Small variations can cause a large variation in the
mass balance. No known sampling or analytical problems were reported that
would account for the varying closure. All duplicates, blanks, spikes, and
other quality assurance checks were within acceptable ranges.

Table 9 also shows the percent removal for the metal and anions measured.
The FFDC was very effective for metals removal with an overall 97.1%
removal. The FFDC does appear to provide slight removal of the anions,
however, the removals are within the uncertainty of the data and may not be
significant.

Generally, the test program used the analytical methods specified in the EMP,
However, some of the methods were changed in order to improve detection
limits or confirm data that was measured using the analytical methods
specified in the EMP. Table 10 lists the air toxics that were analyzed with a
different method than specified in the EMP.

The EMP addendum for air toxics includes details on the method used to
determine the total mass flow of the air toxics. In addition to the measured
concentration of the toxic in the sample, mass flows of the solid and gas are
required. Table 11 lists the mass flow rates of the flue gas and solids used to
determine the mass flow of the toxics. Note that there are three different flue
gas flow rates listed for metals, particulate matter and anions, and PAHs. The
actual flue gas flow rate was used for each test as they were conducted at
different times. The flue gas flow rate used for the VOC, formaldehyde and
cyanide tests were from the concurrent major test that was being conducted.
Coal flow was measured using the existing plant equipment. Flyash and stack
ash flow was calculated using the measured particulate loading and flue gas
flows. Bottom ash was calculated based on coal input and flyash flow.

February 28, 1994

37



Table 10

EMP Specified Method

Method Used

FFDC Inlet

Benzene EPA TO-14 w/GC-PID EPA TO-14 w/GC-MS
Toluene EPA TO-14 w/GC-PID EPA TO-14 w/GC-MS
Cadmium EPA SW 846-7421 (GFAA) j EPA SW 846-6010 (ICP)
Chromium EPA SW 846-7421 (GFAA) | EPA SW 846-6010 (ICP)
FFDC Outlet

Benzene EPA TO-14 w/GC-PID EPA TO-14 w/GC-MS
Toluene EPA TO-14 w/GC-PID EPA TO-14 w/GC-MS
Cadmium EPA SW 846-7421 (GFAA) | EPA SW 846-6010 (ICP)
Chromium EPA SW 846-7421 (GFAA) | EPA SW 846-6010 (ICP)
Fuel

Arsenic EPA SW 846-7060(GFAA) INAA

Barium EPA SW 846-6010(ICP) INAA

Chlorine ASTM D-4208(ISE) INAA

Mercury EPA SW 846-7470(CVAA) INAA

Selenium EPA SW 846-7T740(GFAA) INAA

Cadmium EPA SW 846-7131(1CP) EPA SW846-6010(ICP-AES)
Chromium EPA SW 846-7191(GFAA) EPA SW846-6010(ICP-AES)
Lead EPA SW 846-7421(GFAA) EPA SW846-7420(GFAA)
Manganese EPA SW 846-6010(1CP) EPA SW846-6010(1CP-AES)
Bottom Ash

Fluoride EPA 300.0(IC) EPA 340.2(ISE)

Lead EPA SW 846-7421 (GFAA) | EPA SW 846-6010 (ICP)
Cadmium EPA SW 846-7131(ICP) EPA SW846-6010(ICP-AES)
Chromium EPA SW 846-7191(GFAA) EPA SW846-6010(1CP-AES)
Flyash

Fluoride EPA 300.0(IC) EPA 340.2(ISE)

Lead EPA SW 846-7421 (GFAA) | EPA SW 846-6010 (ICP)
Cadmium EPA SW 846-7131(ICP) EPA SW846-6010(ICP-AES)
Chromium EPA SW 846-7191(GFAA) EPA SW846-6010(ICP-AES)
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Table 11

|| STREAM MASS FLOW DATA II

1 Test 1
Flue gas flow, metals inlet (DSCFM) 247,200 252,100 261,800
Flue gas flow, metals outlet (DSCFM) 245,700 253,100 264,900
Flue gas flow, PM/Anions inlet (DSCFM) 245,800 250,200 255,900
Flue gas flow, PM/Anions outlet (DSCFM) 244,300 251,200 258,900
Flue gas flow, PAH inlet (DSCFM) 245,000 245,300 243,500
Flue gas flow, PAH outlet (DSCFM) 248,200 247,100 244 800
Coal flow (Ib/hr) 86,800 88,900 88,800
Total ash flow (Ib/hr)! 7,670 7,850 7,840
Bottom ash flow (Ib/hr) 1,450 1,490 1,480
Flyash flow (Ib/hr) 6,610 6,840 6,790
Stack ash flow (lb/hr} 0.56 41 19

W

*Total carbon-frec ash flow calculated using coal Mlow and average ash content of fucl over the test period.

Mass flow of ash caiculated from measurement of ash concentration multiplied by caiculated flow of flue gas.

February 28, 1994
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INTEGRATED DRY NO,/SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

Low-NOx Combustion Systemn Retrofit Test Period:
August 3, 1992 through October 29, 1992

Baseline Air Toxics Test Period:
November 17, 1992 through November 19, 1992

Appendix A

State Emission Reports



@ Public Service " Companw ot Coorade

P.0. Box 840
Denver, CO BO201- 0840

October 19, 1992

Mr. Roy Doyle
Air Pollution Control Division
Colorado Department of Health
4300 Cherry Creek Drive South
Denver, CO 80222-1530
RE: Third Quarter, 1992 Excess Emissions Report, Arapahoe Units #1-4
Dear Roy:

Attached is the excess emissions report for the third quarter, 1992, for the Public Service
Company of Colorado Arapahoe Steam Electric Generating Station, Units #1-4.

Dates not reported on the attached emissions report are those in which the units were not
running. The operating hours for Units #1-4 during the quarter were; Unit #1 - 694.5 hours,
Unit #2 - 659.5 hours, Unit #3 - 770.9 hours and Unit #4 - 2,119.7 hours.
Feel free to contact me at 294-2810 with any questions in this regard.

Sincerely,

T P Gh

Peter J. Cohlmia
Chief Environmental Scientist

PIC:tc

Attachments



Part 1 - This report includes all the required information under saction 60.7 for

QUARTERLY EXCESS EMISSIONS REPORT (EER)

Fossil Fuel-Fired Steam Generators, Subpart D
Sugpested Format for Sources in Region Viil*

Minimum Requirements Under Section 60.7 (see instructions)

Quarterly emission reporting period ending:

March 31 June 30 (September 30) December 31
Reporting year: _1992

Reporting date: _10/8/92

Person completing report: _Mark_Spomer

Station name: _Arapahoe Station

Plant location: 2801 South Platte River Drive

Person responsible for review and integrity of

report: _Peter ), Cohlmia
Mailing address for person in 1-g above:

x 84 nver r 1

Phone number for 19 above: _294-2810

Part 2 - Instrument information, complete for each instrument.

Opacity Monitor: Unit 1 Unit 2
Manutacture: Lear Siegler L.S.
Model No: RAM4 1 RM4 1
Serial No: 568 14089
Installation: 177 679

Part 3 - Excess emissions (by pollutant]

Use Table I: Attach separate narrative per instructions.

Unit 3
L.S.
RM41
1369

6/79

Page 1 of 4

Unit 4
LS.
RMA41
8997
78



Page 2 of 4

fart 4 - Conversion factors
a. Zero and Cal values used, by instruments:

Unit1 Unit2 Unit3 Unitd
Zero L0 _00 _00 20

Cal 525 _517 _G680 485

Part 5 - Continuous Monitoring System operation failures

See Table il; Complete one sheet for gach monitor
attach separate narrative per instructions.

Part 6 - Certification of report integrity, by per in 1-g above:

THIS 1S TO CERTIFY THAT TO THE BEST OF MY KNOWLEDGE, THE
INFORMATION PROVIDED IN THE ABOVE REPORT IS COMPLETE AND ACCURATE.

Namg Peter J. Cohlmia

SIGNATURE ng;) - Cc{erL

Title Chief Environmental Scientist

Date _I_O‘Z@ﬁﬂ-—

* Suggested Format for Subpart D sources in:

Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming



Page 30f 4

TABLE |
Excess Emissions
Pate —time® From - To Poliytant Magnitude® Ld/106 BTU
S0

No violations
Coal sampling and analysis during the quarter indicated an average $02
content of 0.803 lbs/MMBtu.

OEacitx

Attached is additional information for excesses occurring during the Third Quarter

. As defined in the instructions form the applicable section of the Federal Register; attached
narrative of causes, etc.



TABLE II

Continuous Monitoring System Qperation Failures

Rate Time® From — To nstrument Effect on Instrument Outout
7/01/92 0000 to 7/07 1315 #1,2,3,4 RM41 Connecting wiring to WDPF
7/13/92 1045 to 7/13 1550 #1 RM41 Calibration and Audit
7/114/92 0640 10 7/14 1410 #2 RM41 Calibration and Audit

Page 4 of 4
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OPACITY MONTHLY DATA REPORT

(FAANENEENANEEAESRSRRERR NSRS NERS R NERNERESASNEALRENELEREERLEEELERRENENERENZNES.JRERER'NE EEPNEIEIEy

4

FOWEFR FLANT: ARAPAMCE

UNIT: 4 SOURCE - CUSENT
REPORT START TIME: QUARTER = 3 7/1982 : SEE
g
DAY  —=c-memcomn- VIOLATION CATEGORY --w--wecmmonaa-n WEIGHT AVERAGE
T A B ' c ' o T E"5""" FACTOR OPACITY
20-25% 25-30% 30-357 35-45%. OVER 45 _ %

7/073 0 o 0 0 0 214 3.9
7/02 4 8 ¢ ¢ 4 o’ §.0
7/03 0 0 ] 0 0 " ¥ 4 D
7/04 0 0 0 0 o ) 4.0
7/05 0 0 e 0 0 21 0.8
7/06 0 d a 3 v >4 4.0
7/07 0 0 0 0 0 a4 %L B
7/0n 0 0 0 0 0 21 .0
7/09% 0 0 0 0 ¢ 74 2.6
7/10 0 ) 0 0 "0 24 4.1
7713 0 0 0 0 0 24 4.1
7/12 0 0 0 0 0 24 4.3
77132 0 0 0 0 0 24 %, 8
774 0 0 0 0 0 r a4,
7/1¢ 0 0 0 0 0 24 A.4
7716 0 0 0 0 0 24 3.9
7717 0 0 0 0 0 24 3.7
7/18 0 0 0 0 ] 24 40"
7/19 0 0 0 0 0 24 4.2
2720 0 0 0 0 0 21 .0
7721 0 c 0 0 0 24 2.8
7/22 0 0 0 0 0 24 a.1
7/23 0 0 0 0 0 24 4.0
7/24 0 0 0 0 0 24 4,3
7725 C ) 0 0 0 24 4.3
7/26 0 0 0 0 0 24 3.9
7/27 0 0 0 0 0 24 4.0
7/28 0 0 To o Y0 24 4.3
7/29 0 ] 0 0 0 24 4.3
7/30 0 0 0 ] 0 24 3.8
7/31 0 0 0 ] 0 24 4.2

MONTHLY

TOTALS 4 4 B 1 . (D | 7 4.0

IPORT COMPLETE
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CPACITY MONTHLY DATA REPORT

AN AR R RERLE SRS RESRLALRELRELERENENERSSLSSERLEREERLERERSENESENERLSNEERELRSNESESESRLRRE J R R Ergngraargy
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FOWER FLANT: ARAPAHOS

UNIT: 4 SOURCE = CURRENT
REPORT START TIME: OUARTER = 3  B/1982 S 4
: ..ff‘.-
L B VIOLATION CATEGORY =---neemmcmee- WETGHT AVERAGE
S A B c D "7 E . FACTOR OPACITY
20-25% 25-30% 30-35% 35457 ° OVER 457 %
g/01 0 0 0 0 0 24 3.9
8/02 0 0 0 0 0 24 4.0
3/03 0 0 0 0 0 24 3.9
. 8/04 0 0 0 0 0 24 3.9
,  8/05 0 0 0 0 0 24 a.4
. B/0G 0 0 0 0 0 24 3.9
/07 0 0 0 0 0 24 4.4
8/08 0 0 0 0 0 24 4.5
8/09 0 0 0 0 0 24 4.3
8/10 0 0 0 0 0 24 4.4
&/11 0 0 0 0 0 24 3.8
8/12 0 0 0 0 0 24 a.t
8/13z 0 0 0 o] 0 Z24 3.6
2/14 0 0 0 0 0 24 4.0
5/15 0 0 0 0 0 24 2.9
8/16 0 0 0 0 0 24 4.5
8/17 0 0 0 0 0 24 4,1
g/18 0 0 0 0 0 24 3.6°
&/19 0 0 0 0 0 24 4.0
8/20 0 0 0 0 0 24 4.5
8/21 0 0 0 0 0 24 4,2
8/22 0 o 0 0 0 24 4,3
B/23 0 0 0 0 0 24 4.1
8/24 0 0 0 0 0 24 4.2
&/25S 0 0 0 0 0 24 3.7
R/26 0 0 0 0 0 24 3.3
£/27 0 0 0 0 0 74 a.s
B/28 0 0 o 0 0 24 4.6
B/29 0 0 0 0 0 24 4.5
8/30 0 0 0 0 0 24 4.0
8/31 0 0 0 0 0 24 3.7
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POWER FLANT: ARAPANHOE

CHIT: § SOURCE = CURRENT :
REPORT START TIME: QUARTER r 3  9/1992 TR
DAY  —---ee--a-ao- VIOLATIOMN CATEGORY ----eec---oeow- WEIGHT AVERAGE
A . B c D - T E T FACTOR  OPACITY
20-25%Z - 25-304 30-35% 35+45%. :,. OVER 457 %

8/01 0 0 0 0 0 24 3.9
e/02 0 0 0 0 0 24 4.0
eg/02 0 0 0 0 0 24 a.,4
§/04 0 0 0 0 0 24 4.6
9/05 0 0 0 .0 . 0 24 a.2
9/06 0 0 0 0 0 24 4.4
8/07 0 0 0 0 0 24 4.1
9/0% 0 0 0 0 0 24 4.3
9/09 0 0 0 0 0 24 4.3
9/10 0 0 0 0 0 24 4.5
9/11 0 0 0 0 0 24 4.5
9/12 0 0 0 0 0 24 4.4
9/13 o 0 0 0 0 24 4.1
9/14 0 0 0 0 0 24 4.5
9/1% 0 0 0 0 0 24 4q.3
9/16 o 0 0 0 0 24 4.4
9/17 0 0 0 0 0 24 3.9
9/18 0 0 0 0 0 24 3.49°
9/19 0 0 0 0 0 24 2.4
e/20 0 0 0 0 0 24 2.7
9/21 0 0 0 0 0 24 3.7
9/22 0 0 0 0 0 24 3.7
9/23 0 0 0 0 0 24 3.4
9/24 0 0 0 0 0 24 5.5
9/25 0 0 o 0 0 ?4 a.7
9/25 0 0 0 0 0 24 3.2
9/27 0 0 0 0 0 24 3.2
9/28 0 - 0 0 0 0 .24 3.3
9/29 0 0 0 o 0 24 3.3
9/30 0 . 0 0 0 0 24 3.3

MONTHLY

TOTALS 0 0 0 0 0 720 4.0
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P.0. Box BAD
Denver, CO B0201- 0B4O

| @ Public Servicer Compery oGl

January 29, 1993

Mr. Roy Doyle

Air Pollution Control Division
Colorado Department of Health
4300 Cherry Creek Drive South
Denver, CO 80222-1530

RE: Fourth Quarter, 1992 Excess Emissions Report, Arapahoe Units #1-4
Dear Roy:

Attached is the excess emissions report for the fourth quarter, 1992, for the Public Service
Company of Colorado Arapahoe Steam Electric Generating Station, Units #1-4.

Dates not reported on the attached emissions report are those in which the units were not
running. The operating hours for Units #1-4 during the quarter were: Unit #1 - 1,661.9 hours,
Unit #2 - 1,163.6 hours, Unit #3 - 1,731.4 hours and Unit #4 - 2,205.3 hours.
Feel free to contact me at 294-2810 with any questions in this regard.

Sincerely,

R Gt

Peter J. Cohlmia
Chief Environmental Scientist

PIC:tc

Attachments



QUARTERLY EXCESS EMISSIONS REPORY (EER)

Fassil Fuel-Fired Steam Generators, Subpart D
Suggested Format for Sources in Region Vili*
Minimum Requirements Under Section 60.7 (see instructions)

Part 1 - This report includes all the required information under section 80.7 for

Part 2 -

a.

Quarterly emission reporting period ending:

March 31 June 30 September 30 (December 31)
Reporting year: _1893

Reporting date: Q1/12/93

Person completing report: _Mark Spomer

Station name: _Arapahoe Station

Plant location: 2601 South Platte River Drive

Person responsible for review and integrity of

report: _Peter J, Cohimia
Mailing address for person in 1-g above:

P x 84 nver lor

Phone number for 1-g above: _294-2810

Instrument information, complete for each instrument.

Opacity Monitor: Unit 1 Unit 2 Unit 3
Manufacture: Lear Siegler L.S. L.S.
Model No: AMa RM41 RM41
Serial No: ' 568 1409 1369
Instaliation: 17 6/79 679

Part 3 - Excess emissions {by poliutant)

Use Table I: Attach separate narrative per instructions.

Page 1 0f 4

Unit 4
L.S.
AM41
987
1179



Part 4 - Conversion factors

a Zero and Cal values used, by instruments:
Unit T Unit2 Unit3 Unit &
Zero L0 _00 _00 00
Cal S25 _517 _680 485

Part & - Continuous Monitoring System operation tailures

See Table Ii: Complete one sheet for gach monitor
sttach separate narrative per instructions.

Part 6 - Certification of report integrity, by per in 1-g above:

THIS 1S TO CERTIFY THAT TO THE BEST OF MY KNOWLEDGE, THE

Page 2 of 4

INFORMATION PROVIDED IN THE ABOVE REPORT IS COMPLETE AND ACCURATE.

NAME

SIGNATURE

Ghlnr
. leAflnr

Title (MF sr'lll"u-v\w MG}

Date _‘?éﬁr/ﬁ_}

* Suggested Format for Subpart D sources in:

Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming
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TABLE |
Excess Emissions
Date  Time®From-To __ Poliytant Magnitude® Lb/1OSBTY
S0

No violations

/‘J“'j S¢q FHC w/pmirie © R included  in rej.”er'f" c}a"’c\_
Cl"’(‘lhf’('} ‘F’A&"-'n J"’ﬂ“'x sl \.rh[wnf;(‘r\ L?/'/(:/VJ‘;

Qopacity ém#.

Attached is additional information for excesses occurring during the S Quarter

d As defined in the instructions form the applicable section of the Federal Register; attached
narrative of causes, etc.
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Continuous Monitoring System Operation Failures

Date Time* From -- To Instrument Effect on Instryment Qutout
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INTEGRATED DRY NO,/SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

Low-NOx Combustion System Retrofit Test Period:
August 3, 1992 through October 29, 1992

Baseline Air Toxics Test Period:
November 17, 1992 through November 19, 1992

Appendix B

Aqueous Stream Compliance Data



@ Public Service:* et erado

P.0. Box 840

Denver, CO B0201-0840
(303} 204 - 8500

FAX (303) 294 - 8815

James R. McCotter
‘Senior Vice President
Gerwral Counsal and

Corporste Secreta
September 24, 1992 v Seemy

Colorado Department of Health

Colorado Water Quality Control Division
Monitoring & Enforcement Section

4210 East 11th Avenue

Denver, CO 80220

RE: Discharge Permits: C0-0000027 Cameo
C0-0000612 Comanche
CO0=-0001139 Zuni
C0-0001104 Cherokee
CO-0001091 Arapahoe
C0-0001112 Valmont

€0-000132]1 Fort S%. Vrajn

Dear Sir:

Pursuant to the discharge permits issued on the above Public
Service Company of Colorado plants, the attached NPDES Discharge
Monitoring Reports for the month of August, 1992 are hereby

transmitted.
Sincerely,
es R. McCotter
nlor Vice President
General Counsel and
Corporate Secretary
Attachments

cc: U.S. E.P.A. Region VIII
ATTN: Enforcement-Permit Program
Denver Place - Suite 500
999 - 18th Street 8WM-C
Denver, CO 80202-~2405
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@ Public Service* et

P.Q. Box 840
Denver, CO B0201-0840
(303) 294 - 8500
FAX (303} 204 -8815
October 24, 1992 James R. McCotter

Senior Vice President
General Counsel and
Corporste Secretary

Colorado Department of Health
Water Quality Control Division
Monitoring & Enforcement Section
4300 Cherry Creek Drive South
Denver, CO 80222-1530

RE: Discharge Permits: C0-0000027 Cameo
CO-0000612 Comanche
CO=0001139 Zuni
CO-0001104 Cherokee
CO-0001091 Arapahoe
Co-0001112 Valmont
C0-0001121 Fort St. Vrain
CO-0000523 Hayden

Dear Sir:
Pursuant to the discharge permits issued on the above Public
Service Company of Colorado plants, the attached NPDES Discharge

Monitoring Reports for the month of September, 1992 are hereby
transmitted.

Sincerely,

S W

es R. McCotter

Attachments

cc: U.S. E.P.A. Region VIII
ATTN: Enforcement-Permit Program
Denver Place - Suite 500
999 - 18th Street 8WM-C
Denver, CO B80202-2405
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@ Public Services | buleSevies

P.Q. Box 840

Denver, CO BO201-0840
{303) 294 - 8500

FAX {303) 264.8815

James R. McCotter
Senior Vice President
General Counsal and
Corporate Secretary

November 24,

[
\C
fa)
%]

Colorado Derpzartuent of Health
Water Quality Joatrol Division
Monitoring & Enfcrcement Section
4300 Cherry Creek Drive South
Denver, CO 80222-1530

Ft: Discharge P2rmits: CO-0000027 Cameo
CO-0000612 Comanche
CO-0001138 Zuni
C0-0001104 Cherckee
C0-0001081 Arapahoe
CU-0001112 Valmont
CO~0001121 Fcrt St. Vrenin

Peay Sir:
Fursuant to the discharge permits issued@ on the akave Public
Service Company cf Colorado plants, the attached NPDES Cischarge

Mcnitoring Reports for the month o©f October, 1992 are hereby
transmitted.

Sincerely,

Xg—'d?m
b//ﬁes R. McCotLer

Attachments

cc: U.S. E.P.A. Region VIII
ATTYN: Enfcrcerent-Permit Progranm
Denver Placz - Suite 500
8995 ~ 18th Street 8WM-C
Derver, CC 80202~-240%
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INTEGRATED DRY NO,/SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

Low-NOx Combustion System Retrofit Test Period:
August 3, 1992 through October 29, 1992

Baseline Air Toxics Test Period:
November 17, 1992 through November 19, 1992

Appendix C

Combustion Retrofit Data Summary
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INTEGRATED DRY NO, /SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

Low-NOx Combustion Systermn Retrofit Test Period:
August 3, 1992 through October 29, 1992

Baseline Air Toxics Test Period:
November 17, 1992 through November 19, 1992

Appendix D

Particulate Data Analysis
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Figure 5-35. Pre- and Post-Retrofit Baghouse Inlet Cumulative
Particle Size Distributions at 100 MWe
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Particle Size Distributions at 100 MWe
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INTEGRATED DRY NO /SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

Low-NOx Combustion System Retrofit Test Period:
August 3, 1992 through October 29, 1992

Baseline Air Toxics Test Period:
November 17, 1992 through November 19, 1992

Appendix E

Coal/Ash Analysis



