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ABBREVIATIONS 

American Society of Mechanical Engineers 
American Society of Testing and Materials 
British Thermal Unit 
California Air Resources Board 
Continuous Emissions Monitor 
Carbon Monoxide 
Carbon Dioxide 
Cold Vapor Atomic Absorptions 
Dry Standard Cubic Feet, 68°F and 1 atm 
Dry Standard Cubic Feet per Minute 
Environmental Monitoring Plan 
Environmental Protection Agency 
Fahrenheit 
Fabric Filter Dust Collector 
Gas Chromatography/Mass Spectroscopy 
Graphite Furnace Atomic Absorption 
Grains 
Higher Heating Value 
Ion Chromatography 
Inductively Coupled Plasma 
Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Instrumental Neutron Activation Analysis 
Ion Specific Electrode 
pound (mass) 
kilogram 
cubic meter 
milligram 
Million Btu 
Mass Spectrometry 
Megawatt-electric 
Nitric Oxide 
Oxides of Nitrogen 
Oxygen 
Polycyclic Aromatic Hydrocarbons 
Pica-Curie 
Photoionization Detector 
Particulate Matter less than 10 microns 
parts per million 
Public Service Company of Colorado 
Power Test Code 
Quality Assurance 
Sulfur Dioxide 
Sulfur Trioxide 
Volatile Organic Compounds 

ASME 
ASTM 
BtU 
CARB 
CEM 
co 
co2 
CVAA 
DSF 
DSCFM 
EMP 
EPA 
F 
FFDC 
GC/MS 
GFAA 
gr 
HHV 
IC 
ICP 
ICP-AES 
INAA 
ISE 
lb 
kg 
m3 

$M~tu 
MS 
MWe 
NO 
NO, 
02 
PAH 
pCi 
PID 
PM,, 
wm 
PSCC 
PTC 
QA 
so, 
so3 
voc 



I. Project Status 

A. Test Summary 

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 optimised system to assess the 
performance as various boiler operating parameters are modified. Nearly 200 
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 toxin 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 toxin 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: 

l Trace metals 
l Acid-forming anions 

l Volatile organic compounds 
l Semi-volatile organic compounds 
l Radionuclides 
l 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 Integrczted Dry 
NO$SOr Emksions Corm01 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 (PAHs) and radionuclides were very low. None of the 

carcinogenic PAH compounds were measured above the detection limit. 



II. Summary of Compliance Monitoring Results 

A. Sulfur Dioxide Monitoring 

Regulation 1, VI.k3.a.(ii) of the State of Colorado states that the maximum 
emission of sulfur dioxide is 1.2 lb/MMBtu. An Altech 180 continuous 
emission monitoring (CEM) system was insNed 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 lb/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 
lb/MMBtu. There were no violations during this quarter. During the fourth 
quarter of 1992, the average SO, content was 0.840 lb/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, II.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. 



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. 



III. Summary of Supplemental Monitoring Results 

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: 

l Oxygen KM 

l Carbon monoxide (CO) 
l Nitric oxide (NO) 
l Carbon dioxide (CO,) 
l 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. 



Table 1 

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 overfiie 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 tidl load 
of 100 MWe. Table 2 summarizes the results of this testing. 

Minimum OFA 

Maximum OFA 

Air Toxics. max OFA 

Table 2 

Inlet Loading Outlet Loading Collection 
(grain/DSCF) (grain/DSCF) Etllciency 

2.81 .0016 99.943% 

2.49 .0006 99.976% 

2.83 .OOl 99.965% 

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 

toxin 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 fmal 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-tilter- 
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. 

C. Aqueous Stream Monitoring 

No supplemental monitoring of any aqueous streams was planned or 
conducted during the combustion system retrofit test program. 

D. 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/lb 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 reflects 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. 



Iv. Summary of Air Toxics Monitor@ 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 toxlcs 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) AaUendum for Air Toxics Monitoring dated July 1993. 

Table 4 

Average Operating Conditions and 
Continuous Emissions Data 

Unit load I 103.5 MW Gross 

Steam flow I 847 Mlb/hr 

Stack sulfnr dioxide 393 ppm (dry, 3% 0,) 

Public Service Company of Colorado contracted with Car-not, Inc of Tustin, 
California to complete the air toxin work at the Arapahoe 4 station. Fossil 



TAB& 3 
. 

PSCC ARAPAHOE UhlT 4 
TARGET COMPOUND LET 

Artenic 
Cedmium 
Copper 
Mercmy 
Selenium 

Chloride 

Barium Reryllium 
C%rom.ium Cobalt 

Lead Msng8nese 
Molybdenum Nickel 
Phosphorus Venadium 

ACLD-FORh5NG ANlONS OR PRECURSORS’ .:~ :,” 

Fluoride Pbospbete 
Sulfme 

VOWTiLE ORGAhlC CQMF’OUNYJS 

Benzepe Tolusne Formaldehyde 

SEW-VOLATILE ORGANXC COMPOUNDS ~. 
----- 

Polycyclic AlQmltic xydroarbons ;:: t::;;~;,::: :.~ ;;:.,:~;:;,,::;;.j ‘: ,:.:: ,.,I: ,’ _. 
Acenaphthene Acenaphtbylene Antbrscene 

Bcnzo(a)anthraceae BcazoWvne Benzo(b)fluorantbene 
Benz.o(g.h,i)perylenc Beti(k)fluormthene _ 

Dibenzo(a,h)anthrrcene Fluoranthene F2zz 
Indeno(l,2,3sd)pyrene Naphrhalcae Fbemntbrene 

Pyrenc 2-Methylnaphtbskne 3-MethylchoMbrene 
7. f2-DimerJ~ylbenz(r)mthrecene -, 

h7T’ROGENCOhfF’OLNDS.~, ‘, ~~‘,~ ,. 

. Cyhde . ; _ 

' &emental &xrsors.of these anions measured in the-fuel (Cl. F. S, P) 
_- . - 
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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 S 

Laboratories for Air Toxics Analyses 

Am&is Laboratorv I LOdOll 

Zenon Environmental Laboratories 

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: 



1) For all non-detect data, a bias of one-half of the detection limit was used. 
No bias was assumed for analytical 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 19% was assumed for the inlet 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 tbe 
assumed biases for particulate collection and inlet flue gas 5ow 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, insufftcient 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 sumrnarizes 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 “c” 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. 

C. 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 samples 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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analyxe 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* 1001 
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 analyxed and the data 
corrected, it is likely that the data is meaningful. 

D. 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 tire 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 PFDC 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. 

Outlet 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 
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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 tram 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 0.34 ppm which 
represent only 3% of the total phosphorus measured with the multi-metals 
train. It would be expected that the two values would 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 



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 aero. 
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/Nm3. 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 
VOCs at the inlet were actually higher than show-n, 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-particu1ate/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 PFDC 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 toxin 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. Plyash 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. 

F---A- 37 



Table 10 

EMP Spe&ied Method 

FFDC Inlet 
Benzene EPA TO-14 w/GC-PID 
Toluene EPA TO-14 w/GC-PID 
Cadmium EPA SW 846-7421 @FAA) 
Chromium EPA SW 846-7421 (GFAA) 

FFDC Outlet 
Benzene EPA TO-14 w/GC-PID 
Toluene EPA TO-14 w/GC-PID 
Cadmium EPA SW 846-7421 (GFAA) 
Chromium EPA SW 846-7421 (GFAAI 

Fuel 
Arsenic 
Barium 
Chlorine 
Mercury 
Selenium 
Cadmium 
Chromium 
Lead 
Manaanese 

EPA SW 846-7060(GFAA) 
EPA SW 846-601O(ICP) 
ASTM D-4208(ISE) 
EPA SW 846-747O(CVAA) 
EPA SW 846-7740(GFAA) 
EPA SW 846-7131(ICP) 
EPA SW 846-7191(GFAA) 
EPA SW 846-7421(GFAA) 
EPA SW 846-6OlO(ICP) 

Bottom Ash 
Fluoride 
Lead 
Cadmium 
Chromium 

Flyash 
Fluoride 
Lead 
Cadmium 
Chromium 

EPA 3OO.O(IC) 
EPA SW 846-7421 (GFAA) 
EPA SW 846-7131(ICP) 
EPA SW 846-7191(GFAA) 

EPA 3OO.O(IC) 
EPA SW 846-7421 (GFAA) 
EPA SW 846-7131(ICP) 
EPA SW 846-7191(GFAA) 

Method Used 

EPA TO-14 w/GC-MS 
EPA TO-14 w/GC-MS 
EPA SW 846-6010 (ICP) 
EPA SW 846-6010 (ICP) 

EPA TO-14 w/GC-MS 
EPA TO-14 w/GC-MS 
EPA SW 846-6010 (ICP) 
EPA SW 846-6010 (ICPI 

INAA 
INAA 
INAA 
INAA 

;%W846-6OlO(ICP-AES) 
EPA SW846-6OlO(ICPAES) 
EPA SW846-7420(GFAA) 
EPA SW846-6OlO(ICP-AES) 

EPA 340.2(ISE) 
EPA SW 846-6010 (ICP) 
EPA SW846-6OlO(ICP-AES) 
EPA SW846-6OlO(ICP-AES) 

EPA 340.2(ISE) 
EPA SW 846-6010 (ICP) 
EPA SW846-601O(ICP-AES) 
EPA SW846-6OlO(ICP-AES) 



Table 11 

STREAM MASS FLQW DATA 

Pluc izas flow. PM/Anions outlet (DSCFM1 244.300 251.200 I 

Flue gas flow, PAH inlet (DSCFhI) 245,m x5$ao 243w 

Flue gas flow, PAH outlet (DSCFM) 

Coal flow ob/br) 

Total ash flow (lb/lx)’ 

Bottom ash flow (lb/hr) 

Flvash flow Clb/hd 

2J%m 247,100 2w?@J 

6~ 8wQ @,a 

7,670 7,850 7,840 

1,45cl 1,490 1,480 

6.610 6.840 6.790 

Stack ash flow Clblhr? I 056 I 4.1 I 1.9 

ha1 carbon-free ash hv calculated using cedl flow and avcngc ash content of fuel wer the test period. 

%las flow of ash caleulatcd Imm measuremcnf of ash mncentntion multiplied by cakulated flow o( flue gas, 



INTEGRATED DRY NOJSO, 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 A 

State Emission Reports 



43 Public Service@ hblbhvba 

P.O. G.lo 
hnm, co ml. ma 

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, Arapahne Units H-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 #l-t. 

Dates not reported on the attached emissions report are those in which the units were not 
running. The operating hours for Units M-4 during the quarter were: Unit #l - 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, 

Peter I. Cohlmia 
Chief RnvironmentaJ Scientist 

PJC:tc 

Attachments 
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Fossil Fuel-Fired Steam Generators, Subpart D 
Suggested Format for Sources in ReDion VW 

Minimum Reguirememt Under Section 60.7 (tee irutrwtions) 

RR 1 - This report includes 111 tha rewired infomution under section 60.7 for 

e. Ouarterlv emission reporting period ending: 

March 31 June 30 (September 301 December 31 

b. Reporting year: a 

c. Reporting date: 1014/92 

d. Person completing report: Mark Scorner 

e. Station narna: -hoe Station 

1. Plant location: 2801 South Plane Rive Dr r iv e 

9. Person responsible for review end integrity of 
report: Peter .I. Cohlmia 

h. Mailing address for perron in 10 above: 

P. 0. Box 840. Denver. Colorado 80201 

i. Phone number for 1 Q ebove: 294-29 10 

Part 2 _ Instrument information, complcle for each instrument. 

a. Opacirf Monitor: unit 1 Unit 2 Unit 3 

b. Manufacture: Lear Siegler L.S. L.S. 

C. Model No: RM4 1 RM4 1 RM4 1 

d. Serial No: 568 1409 1369 

e. Installation: 1177 w79 6179 

Unit 4 

LS 

RM4 1 

997 

7i79 

Part 3 - Excess emissions (by pollrnantl 

Use Table I: Attach separate narretive per instructions. 
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hn 4 - Conversion f8ctors 

1. Zero and Cal vakms usad, by inavumcnts: 

Zero 
m&unit2~ E 

Cal A2sLALLJlLLALL 

Pan 5 _ Continuous Monitoring SYnem operation failures 

See Table II: Complete OM sheet for g&@ monitor 
attach separate narrative per instructions. 

Pan 6 - Certification of report integritv, bY per in lg above: 

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

NAME Peter J. Cohlmia 

SIGNATURE p=\1- &&.u’ 

Title Chief Environmental Scientist 

Date /6,/a,/+& 

l Suggested Format for Subpart D sources in: 

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

Excess Emissions 

. m-To PoWtar . 106 BTU 

No violations 
Coal sampling and analysis during the quarter indicated an average SO2 
content of 0.803 Ibs/MMBtu. 

Opacity 

Anached is additionel information for excesses occurring dutinp the Third Owner 

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

7101192 

7/f 3/92 

7/14/92 

TABLE II 

Continuous Monitorin System Operation Failures 

0000 to 7107 1315 81.2,3.4 RM41 Connecting wirin9 to WDPF 

1046 to 7113 1560 I1 RM41 Calibration and Audit 

0640 to 7114 1410 I2 RM41 Calibration and Audit 



. . . ..*..f..t*.*“***.““.*......~..*.....*~*..”...*..“..“..“..”””....*“..“..“~ 

OPACITY MOI.‘THLY DATA REPORT: 
.t.t...*“.“...tt..........*................”.*.......*..................*... 

f’OUEf; FLAt!T: hEAFht!C!C 
UXIT: 4 SWP.CE C!J:::;;E:U 
REPORT START TIHE: QUARTER = 3 7 11392 

‘.:a; 
i. 

DAY - - - _ _ - - _ - - - - - VIOLATIO?J CATEGORY -------------- WEIGHT AVERAf;E 
A 

20-25% 
B 

25-30% 
C’ 

30-35x 
D -’ 

35-452 

~~ E... ‘,: .,.. :: 

FACTOR OPACITY 
% 

?/Ol 
7/02 
7 /03 
7/04 
7/05 
7/06 
7 /07 
7/OD 
7 103 
7110 
7 /II 

.7/12 
?/13 
7/z< 
7 /15 
7/1G 
7/17 
711s 
7 /lS 
I/20 
7 /:1 
7/22 
7123 
7124 
7 /25 
7/26 
7127 
7/26 
7129 
7/3O 
7/31 

e” 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

i 
0 
0 

i 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a” 
Q 
0 

: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6 
0 
0 

ii 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OVER’45% 

: 34 24 
0 
0 

p” 
ii 
3 

0 a4 
0 2 ,1 
0 21 
0 24 
0 24 
0 24 
0 74 
0 2 4 
0 24 
0 24 
0 24 
0 24 
0 24 
0 281 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 

- 0 24 
0 24 
0 24 
0 ?4 

i.; 

4in 

:*i 
e:o 
73 . E 
I! . 0 
3.6 
4.1 
4.1 
4.3 
:;.i: 
4 . 3 
4.4 
3.9 
3.7 

-4 .-cl 
4.2 
4 . 0 
?.E 
4.1 
4.0 
4.3 
4.1 
3.9 
4.0 
4.3 
4.3 
3.R 
4.2 

.___________________------------------------------------------------------- 

MONTHLY 
TOTERS 4 a k .4 - u TV:. : g** I 4 .Q 

. I :.:.; 

EPORT COMPLETE 

.’ 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“.......................“....“” 

OPACITY MONTHLY DATA REPORT 

POWEP, FLAJdT: ARAPAtlClI 
UNIT: 4 SOURCE = CURREXT 
REPORT START TIME: OUARTER = 3 a/1992 .,.- ‘3: 

DAY 

E/01 
6/02 
s/o3 

I S/O4 
E/O5 
B/O6 
e/o7 
E/OS 
a/o9 
B/10 
H/11 
e/12 
H/13 
Z/14 
Y/l5 
S/l6 
a/17 
E/18 
s/19 
s/20 
El/21 
e/22 
6/23 
9/24 
6/25 
6/26 
8127 
S/26 
6/29 
6130 
6/31 

-------m-v--- VIOLATION CATEGORY -------------- 

A B 
20-25% 25-301 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

C D E 
3Q-35% 35-45x OVER 45% 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

WEIGHT 
-FACTOR 

24 3.9 
24 4 . 0 
24 3.9 

"' "24 3.9 
24 4.4 
24 3.9 
24 4.4 
24 4.5 
24 4.3 
24 4.4 
24 3.0 
24 4.1 
24 3.6 
24 4.0 
24 3.9 
24 4.5 
24 4.1 
24 3.6 - 
24 4.0 
24 4.5 
24 4.2 
24 4.3 
24 4.1 
24 4.2 
24 3.7 
24 3.3 
74 4.5 
24 4.6 
24 4.5 
24 4.0 
24 3.7 

AVERAGE 
OPACITY 

% 

____________________------------------------------------------------------- 
MONTHLY 

-’ TOTALS 0 0 0 0 0 : 744 4.1 

EPORT COMP LET E 



~..........t**.**L**“.**.errr*“.*r””.r*.*.r..”................................ 
,. 

OPACITY MONTHLY DATA REPORT 
~.*.*............*.*.........*......~**.......*.............................. 

FOWER ?LANT: ARhF’h~!OF 
L:JIT: 4 = 0 1.’ 2 c : 4 : CCRE;:I’I 
REPORT START TIME: OUARTER * 3 g/1992 

l-T’~c-* 

DAY 

9/01 
S/O2 
9/03 
9/04 
9/05 
9/06 
9/O? 
9/O? 
9/O? 
9/10 
9/11 
9/12 
9/13 
9114 
n/15 
9116 
9/17 
9/18 
n/19 
a/20 
9/71 
9/22 
9/23 
9/24 
9/25 
9/26 
9/27 
9128 
9129 
9/30 

....~l> 
‘..‘;*:?,*:,: 

------------- “LOLATIC;:, CATEGORY ----m------m-_ VEIGHT AVERAGE 
.’ 

. -, E. .; ::. ,?’ 
FACTOR OPACITY ‘A ‘. B C D 

20-25X 25-30X 30-35x 35-45x 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
@ 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 @ 
0 0 
0 0 
0 0 
0 0 

.O 0 

0 
0 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

i;.OVER 45% ” 
.,~. 

0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 24 
0 ?4 
0 24 
0 24 
0 24 
0 24 
0 24 

% 

3.9 
4 . 0 
4.fl 
4.6 
4.2 
4.4 
4.1 
4.3 
4.3 
4.5 
4.5 
4.4 
4.1 
4.5 
4.3 
4.4 
3.9 
3.q _ 
3.4 
3.2 
3.7 
3.7 
3.4 
5.5 
4.7 
3.2 
3.2 
3.3 
3.3 
3.3 

--______-_-_________------------------------------------------------------- 
MONTHLY 
TOTALS 0 0 0 0 0 720 4.0 

_ ---_, - -.. w,.:- 
.e- 

,EPORTl;COMPLETE 
.,~ : 
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0 . 
“*.**...“**....*.*.......“...*...........*.........................*........, 

OPACITY Vlolatlon Report 
. . . . . . . . . . . . . . ..*..*.....................................................”... 

POWER FLANT: ARAPAHOE 
Unft: 4 Source = CUREEN’T 
Report Pcrlod: Ourrter l 3 1992 -’ “‘^lyL” 

i ;:. 
2 ‘~ . ,, . .r):- 

REASWkODES FOR: -r~i,:;y~T>7 

HOURLY EXCLUSIONS = none 
UPSET EXCLUSIONS - none 

START. DATE-TIME ‘END DATE-TIME MI N-Z I’lAX-%~~‘4,yG~~:‘~tVPE ::,‘. VIOLATION REA: 
--*.y---- e----------m * -s-e i+~.c ------e- r ------mm-----e---__ 

-&AL i/,oo~nfohLL = 18 

“;~yy-“-~- 



0 j Public Service Fubk S.wkm 
bmP.“l Of tolwado 
P.O. Box 840 
mnver, co 80201. asdo 

January 29,1993 

hfr. 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 #l-4 

Dear Roy: 

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

Dates not reprted on the attached emissions report are those in which the units were not 
running. The operating hours for Units #I4 during the quarter were: Unit #l - 1,661.g 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. 

Peter J. Cohlmia 
Chief Environmental Scientist 

PJC:tc 

Atmchments 
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Fossil Fuel-Fired Steam Generators, Subpar( D 
Suggested Format for Sources in Region VIII’ 

Minimum Requirementa Under Section 60.7 (see instwctions~ 

Put 1 - This repot-f includes all the raqcnired information under section 80.7 for 

e. Cluenerly emission reporting period ending: 

March 31 June 30 September 30 (December 31 I 

b. Reponing veer: 1995 

C. Reporting data: n 

d. Parson completing report: Mark Soomer 

c. Station name: Araoahoe Station 

1. Flant location: -2601 South Piatte River Drive 

9. Parson responsible for review end integrity of 
report: Peter J. Cohlmia 

h. Mailing address for person in 1-g above: 

P. 0. Box 840. Denver. Colorado 80201 

i. Phone number for 1 -g above: 294.2810 

Part 2 . Instrument information, complete for eech instrument. 

a. Opacity Monitor: unit 1 Unit 2 Unit 3 

b. Manufacture: Lear Sieglef L.S. L.S. 

C. Model No: RM41 FtM41 RM41 

d. Serial No: 568 1409 1369 

e. Installation: l/77 6/79 6/79 

unit 4 

L.S. 

RM4 1 

997 

7/79 

RR 3 - Excess emissions (by pollutant1 

Use Table I: Attach separate narrative par instructions. 
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Put 4 - Conversion fectors 

. . Zero end Gel veluet used, by instruments: 

Unit 1 Unit 2 Unit 3 Unit 4 
ZWO ssssss 99 

Cel J.zAA.LsanAu 

Part 6 . Continuous Monitoring System operation failures 

See Teble II: Complete one sheet for LpEh monitor 
l ttech separate nerrative par instructions. 

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

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

l Suggested Format for Subpan 0 sources in: 

Colorado. Montana, North Dakota, South Dakota, Utah, Wyoming 
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TABLE I 

Excess Emissions 

ime* From - 0 P0llUta nt . 106 BTU 

AL 

No violations 

A, T) 2: Yy WC, u,/,vt/sjrr- < isi ;n,,,derl in re,.&-, Ja+L 
c I, ic-.,,rrl $r-c-v, lYn r + 7hl.t,,.;c., ?;/r./~ ,‘,; 

Q$utx f&+4 
Anached is additional information for exceSSeS Occurring durinp the W Quarter 

. As defined in the instructions form the applicable section of the Federal Register; attached 
narrative of causes, etc. 
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Continuous Monitorinp System Operrtion Failures 
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INTEGRATED DRY NOJSO, 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 



ca Public Service@ Eii%!EZ- 
P.O. BOXblO 
pggK&cl4Mc 
PM UDI ad-(1115 

James R. McCotte~ 
‘SmioY Vic8 Prmidcnt 
clml CWnul and 

September 24, 1992 
cmpofm9 s*cnun, 

Colorado Department of Health 
Colorado Water Quality Control Division 
Monitoring & Enforcement Section 
4210 East 11th Avenue 
Denver, co 80220 

RE: Discharge Permits: CO-0000027 Cameo 
CO-0000612 Comanche 
CO-0001139 Zuni 
CO-0001104 Cherokee 
CD-0001091 Arapahoe 
CO-0001112 Valmont 
CO-0001121 Fort St. Vrti 

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, 

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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a3 Public ServiceBl 

October 24, 1992 

Public S.wk. 
-v~odomdn 
P.O. Bore40 
oer&e~cp~l-, 
FAX l3@31 ‘B-88,5 
James R. McCotter 
Senior Vice Presidant 
Gmeml Counul ,“d 
corporm Secrara~ 

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

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

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, 

Auo/l.W 
es R. McCotter 

Attachments 

cc: U.S. E.P.A. Region VIII 
ATTN: Enforcement-Permit Program 
Denver Place - SUitt? 500 
999 - 18th Street EWM-C 
Denver, CO 80202-2405 
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0 j Public Service8 Publk &?uk. 
‘h”WW Ot fdomdo 
P.O. BLlx WI 
phn&r.cp*~ .oa4o 

FAX I3031 2%. 0015 

November 24, 1992 James R. McCotter 
Senior Vice Preridcnt 
General Couns.1 and 
Corpors1e Secrelsw 

Colorado Department of Health 
Water Quality C'o;ltrol Division 
Konitoring & Dnfcrcement Section 
4300 Cherry Creek Drive South 
Denver, co 80222-1530 

F.5 : Discharge Permits: CO-0000027 Cameo 
CO-0000612 Comanche 
co-0001139 z.cr,i 
CO-0001104 Cherckee 
CO-0001091 Arapahoe 
CO-0001112 Vaimont 
CO-0001121 Fcrt St. Vr:::in 

Dear Sir: 

Fursuant to the discharge permits issued on the abs:.c Public 
Service Company of Colorado plants, the attached NPDEC Discharge 
Monitoring Reports for the month of October, 1992 are hereby 
transmitted. 

Sincerely, 

Attachments 

cc: U.S. E.P.A. Reqion VIII 
ATTN: Enfcrcesent-Permit Program 
Dz-r~er Dlacs - Suite 500 
99s - 18th Street 8101-C 
Denver, co GO207.-2405 
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INTEGRATED DRY NOJSO, 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 NOJSO, 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 D 

Particulate Data Analysis 
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INTEGRATED DRY NOJSO, 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 


