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BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI

In the matter of the Application of Aquila,
Inc. for Permission and Approval and a
Certificate of Public Convenience and
Necessity Authorizing it to Acquire,
Maintain, and otherwise Control and Case No. EA-2006-0309
Manage Electrical Production and

Related Facilities in Unincorporated

Areas of Cass County, Missouri Near the

)
)
)
)
Construct, Install, Own, Operate, )
)
)
)
)
Town of Peculiar. )

WRITTEN TESTIMONY OF HAROLD R. STANLEY, P.E.

I appreciate this opportunity to present written testimony to the Missouri Public
Service Commission in the instant case. First, allow me to explain my absence from the
public meetings. In the summer of 2004, I agreed to engineer electrical upgrades for Spring
2006 at a 26-year client’s 262-MW coal-fired steam-electric generating unit. Detailed
design began in early 2005, and as the April 15, 2006 outage start date approached, I
specifically agreed March 7 to be on site March 20 in Western New Mexico to technically
direct work crews in pre-outage work. With outage delay costs approaching $250,000 per
day, I could not delay my arrival, and therefore could not attend the March 20 or March 30
public meetings in Harrisonville. I therefore appreciate the Commission considering this

written testimony. I stand ready to participate real-time in the Commission’s proceedings
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Written Testimony: Harold R. Stanley, P.E.

by teleconference or video conference, but will not be able to leave New Mexico unti! after

the outage concludes in late May.

To present my personal interest in testifying in the instant case, I have lived on a 6-
acre property at 10707 E. 240"™ Street in unincorporated Cass County since June 1999. That
property is located roughly one-half mile from the South Harper Peaking Facility (SHPF)
property. At the time my wife and I decided to move there, our neighbors for several blocks
South, East, and North, and for 2 blocks to the West, also lived on acreage lots, 3 acres or
more in size. At the time of our purchase, we assessed ourselves to be “safe” from
undesirable intrusions that would degrade our property’s value or quality of life. My wife
and I shared many neighbors’ plans to live at our present location until we die. At least that

was our plan until Aquila invaded our quiet neighborhood in 2004.

To present my qualifications to testify in the instant case, my professional resume’ is
attached for the Commission’s review, as Exhibit HRS-10. To condense into a brief
statement, [ have designed numerous power generation installations and upgrades over the
past 33 years, as a consulting engineer in companies as large as the General Electric
Company, and as small as my present self-employment. My responsibilities in engineering
projects have included Project Manager, Construction Manager, and Start-up Coordinator.
My responsibilities in engineering companies have included Vice President and Branch

Office Manager.
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My 30-plus years in the power industry initially biased me toward supporting the
SHPF. However, as [ investigated Aquila’s plans for the SHPF, reviewed the emissions of
the plant, and reviewed the details of the installation, I quickly became enamored against the
facility in this location one-half mile from where I live and work. I have read numerous
assertions by Aquila and its supporters living some distance from the SHPF, that the SHPF

is consistent with the character and use of the surrounding area.

I vehemently disagree with Aquila and its supporters’ assertions of consistency. I
believe that, as the Commission and Commission technical staff consider the complete facts,

the Commission will agree with my position that the SHPF is inconsistent with the

character and use of the surrounding area, and should not be granted the requested

certificate(s).

This written testimony contains three major parts. First, I discuss four planks of
Aquila’s consistency arguments to the Commission. Second, I present some intensity-of-
use comparisons between the SHPF and surrounding areas. Third, I offer comments on the

import of the instant case to the future of the electric utility industry.

AQUILA’S CONSISTENCY ARGUMENTS

Aquila asserts, throughout their application to the Commission, that the SHPF is

consistent with surrounding facilities and land use. Their assertion relies on four major
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arguments: the pre-existing gas compressor station, motor vehicles common to the area,
unpaved road pollution, and noise level. Aquila’s widely-publicized arguments do not

withstand the scrutiny of the more complete explanations I offer in this testimony.

Gas Compressor Station

The gas compressor station dates back to the 1950’s. To my knowledge, it was last
upgraded in 2000 to support gas supply to the Aries Station being constructed by Aquila’s
unregulated subsidiary. As a side note, that gas compressor upgrade was preceded by
several month’s written notice to the neighbors, including my wife and I, with opportunity
for comments, and a complete environmental impact study with opportunity for comments,
sent to us several months prior to the start of construction. By way of comparison, Aquila’s
construction of the SHPF began roughly 1 week after the first public meeting, with no
written notification to neighbors, no opportunity for comments other than at the public
meeting, and without an environmental impact study performed to the level of detail

performed for the relatively minor gas compressor upgrade.

Aquila Generation Services Manager Terry Hedrick, in his written testimony to the
Commission, Page 8, Lines 1-3, asserts that “The [South Harper] location was adjacent
(contiguous) to the existing Southern Star gas compressor station, ...supporting the concept
that the plant would be compatible with land use for existing, adjacent facilities.” In my

opinion, this compatibility assertion does not survive the scrutiny of a full comparison of the
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Southern Star and Aquila facilities, summarized below:

(Gas Compressor

Equipment Station Aquila SHPF
Southern Star E01, 2,000 bhp >140,750 bhp
Aquila Unit ]

(105 MW @
100% efficiency)
Southern Star E02, 2,000 bhp >140,750 bhp
Aquila Unit 2
(105 MW @
100% efficiency)
Southern Star E03, 112 bhp >140,750 bhp
Aquila Unit 3
(105 MW @
100% efficiency)
Southern Star E04 1,535 bhp
Total Horsepower for the 5,647 bhp >422,250 bhp
facility
Maximum permitted 224 Ib/hr 558.08 ib/hr
emissions

Gas compressor station data taken from Missouri Department of Natural
Resources Intermediate Operating Permit Application for the Peculiar
Compressor Station, dated January 4, 20035, downloaded from the MoDNR
website, pertinent excerpts attached as Exhibit HRS-1. Aquila bhp ratings
calculated by the conversion factor of 746W/hp, Aquila emissions from

Missouri Department of Natural Resources New Source Review Permit, dated

December 29, 2004, pertinent excerpts attached as Exhibit HRS-2.

The compatibility argument by Aquila is seriously flawed. The gas compressor
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station is miniscule compared to the SHPF: in physical space (5 acres versus 74 acres), in
individual horsepower ratings, in total horsepower of the facility, and in total permitted

emissions rate. The SHPF overwhelms the gas compressor station as a heavy industrial

facility in this residential neighborhood.

Motor Vehicle Emissions

Aquila, in Exhibit 1 submitted for the March 2005 hearings at the PSC, Page 2,
asserted “Similar facilities emit no more pollution than a diesel-powered pickup truck
traveling 35 to 50 miles per hour.” Aquila’s comparison insinuates that the SHPF emissions
are no greater than motor vehicles common to the neighborhood. In cross-examination at
the March hearings, Aquila Director of Environmental Services Block Andrews asserted
that this statement referred to the emissions rate in grams per brake-horsepower-hour. Mr.
Andrews was, however, unable to testify as to the horsepower ratings of either the cited

diesel-powered pickup truck or Aquila’s SHPF turbines.

The March 2005 hearing was terminated before I had opportunity to testify, but I
later published my comparison on the StopAquila.org web site. Mr. Andrews asserts in his
written testimony for the instant case, on Page 6, lines 11-19, that he has refuted this
comparison posted on the StopAquila website. His refute re-emphasizes the emissions rate
per horsepower, but does not refute the comparison of total facility emissions in pounds

per hour. For Commission staff review of the comparison, I’d like to present my website
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statement, sentence by sentence, with background material supporting each statement:

StopAquila.org Website (SAQ): “The turbines, operating at full load, can emit up to

558 pounds per hour of pollutants, as permitted by the Missouri DNR.”

Background: The construction permit issued by the Missouri Department of Natural
Resources on December 29, 2004, lists on Page 13, the “Conditioned Potential Based
on Hours Limitation” in tons per year. (pertinent excerpts attached as Exhibit HRS-
2) The figures in this table total 558.08 tons per year (Staff note that the Arolein,
Formaldehyde, and PAH amounts are included in the “Total HAPs™ amount and
should not be included when totaling this column). The hours limitation, on Page 12,
is “based on an annual limit of 2,000 hours per year for each [of] the three turbines
and 6,000 hours for the gas heater.” Using the worst case permitted operation of all
three turbines at full load for 2,000 hours per year, and the conversion of 2,000

pounds per ton, the allowable emissions rate for the plant is 558.08 pounds per hour.

SAQ Website, in a parenthetical note: “(Emissions testing last summer confirmed

that the plant actually emits slightly less than the permit, but not significantly less).”

Background: Aquila, in one of the neighborhood meetings last summer, offered an
“Analysis of Permitted and Actual Emissions” based on their emissions testing in

August 2005. The results were:

Pollutant Permitted Actual

Nitrogen Oxides 15 ppm 12 ppm

Page 7 of 19
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Carbon Monoxide 25 ppm 22 ppm
Particulate Matter 10 Ib/hr 6.1 Ib/hr
Formaldehyde 1.03 Ib/hr Non-detectable

It should be noted that the most significant pollutants, totaling nearly 500 1b/hr
when converted from parts per million (ppm) to pounds per hour (Ib/hr), tested
20 percent and 12 percent lower than permitted. However, it should also be
noted that the tested (actual) rate is not a guarantee under all operating
conditions. In fact, SHPF Unit 3 ran above the permitted maximum of 15 ppm
on December 6, 2005 for 2 hours, as reported to the DNR on January 27,

2006.

SAQ Website: “A modern diesel pickup truck, cruising at a load of 50 hp, will emit
slightly over 1/2-pound per hour of pollutants.”

Background: I own a modern diesel pickup truck, specifically a 2005 Chevrolet
Silverado, with a 6.6-liter Duramax diesel engine. According to the EPA website
listing certified emissions for the engine model code, this engine emits 4.702 grams
of pollutants per brake horsepower-hour of operation. That engine is rated 300 hp
maximum, to tow trailers nearly twice the truck’s own weight. Cruising without a
trailer, the demand on the engine is significantly less than 300 hp. Fuel consumption
under cruising conditions suggests that the load is less than 50 horsepower. Using 50

horsepower, and 4.7 grams of pollution per horsepower, total truck emissions are 235

grams per hour. Converting grams to pounds at 453.59 grams per pound, the truck
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emissions are just over one-half pound per hour.

SAO Website: “When operating, South Harper’s emissions in pounds per hour are

therefore equivalent to that of over 1,000 cruising diesel pickup trucks.”

Background: The ratio of the permitted plant emissions rate of 558 pounds per hour,
divided by the truck emissions rate of 0.518 pound per hour, yields a ratio of 1,077.
The plant emissions rate in pounds per hour is therefore greater than the emissions

rate of 1,000 diesel pickup trucks.

The emissions of the SHPF exceed the emissions of 1,000 diesel pickup trucks. This
is far more trucks than would be operated on this 78-acre site under any conceivable
residential or agricultural use. Aquila’s attempted refute re-emphasizes the emissions per
horsepower, but does not refute the total emissions comparison: 558 pounds per hour of
emissions from SHPF is equivalent to the total emissions of over 1,000 diesel pickup
trucks, not “a” pickup truck as asserted in their widely publicized comparison. Aquila’s
comparison insinuates that the SHPF emissions are no greater than motor vehicles common

to the neighborhood. The SHPF emits an industrial quantity of emissions totally out of

character for this residential area.

“Unpaved” Roads

Aquila stated, in their attempted refute of my SAO website article, that their

pavement of some road sections has reduced road particulate emissions by more than the
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plant’s particulate emissions: see Block Andrews’ written testimony, Page 7, Lines 5-11.
First, the particulate emissions from the plant are only a small percentage of the total
emissions from the plant. The 18 pounds per hour of particulate emissions cited by Aquila
are less than 4 percent of the total permitted emissions for the plant of over 500 pounds per

hour.

I believe the EPA document cited by Aquila is actually titled “c13s0202.pdf”, which
I found on the EPA website under AP-42 and Chapter 13 on miscellaneous sources. I
presume the asserted 2.6 pounds of particulate matter per mile was calculated from Equation
1b on Page 4 of the document. On Page 1 of the document (Pages 1-4 included as Exhibit
HRS-3), the last paragraph reads: “Since the silt content of a rural dirt road will vary with
geographic location, it should be measured for use in projecting emissions.” With this
reference to dirt roads, I reviewed the background document of the cited article, titled
“Emission Factor Documentation for AP-42, Section 13.2.2, Unpaved Roads, Final Report”
at www.epa.gov/ttn/chief/ap42/ch13/bgdocs/b13s02-2.pdf. Page 2-3 of that document,
Section 2.4 discusses “Emission Control Technology” (Pages 2-1 through 2-4 included as
Exhibit HRS-4). In the fourth paragraph, after a discussion of paving, it reads: “Other
surface improvements include covering the road surface with a new material of lower silt
content. For example a dirt road could be covered w.ith gravel or slag.” Since the roads
paved by Aquila were graveled roads, not dirt roads, I am unclear as to these documents’

accuracy for the roads paved around the SHPF.
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Even if the cited document can be accurately applied, the fact remains that the
particulate matter is less than 4 percent of the total emissions of the plant. This attempted

refute by Aquila pales as an insignificant reduction in the industrial guantity of

emissions in this residential area.

Noise

The Commission may recall my plans to play a turbine sound clip at the March 2005
hearings: my Harmon-Kardon speakers and subwoofer (popular among Apple computer
users) were initially thought to be “recording equipment” by Aquila counsel. [ had planned
to play a jet turbine sound clip at sound levels approximating those predicted in Aquila’s
October 2004 sound study, to give the Commissioners a general idea of the sound level that
would be experienced by the neighbors. The noise problem actually experienced by the
neighbors in the summer of 2005 far exceeded my planned simulation, especially in

“quality® of the noise generated.

Aquila has asserted that the plant’s noise levels, predicted and actual, met Cass
County noise ordinance levels. That assertion is made in detail in Block Andrews’
testimony, Page 3, lines 15-17 — "The noise studies previously mentioned [prior to and after
construction in lines 8-13] indicate that the plant’s noise levels were typically several
decibels lower than the Cass County residential noise ordinance levels of 60 dBA during the

daytime and 55 dBA during the nighttime." To the best of my knowledge, the pre-
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construction noise study referenced was prepared by Burns & McDonnell, dated October

2004. Excerpts are included as Exhibit HRS-5 for convenient reference.

On Page 4 of the referenced pre-construction study, Aquila, through its engineer
B&McD, asserts "there is no noise ordinance for the City of Peculiar." At the time, the
facility site was not part of the City, but the County noise ordinance should have applied
within the City unless a more stringent standard were applied by the City. On Page 5 of the
pre-construction study, Table 4-1, the monitoring points used in the study are listed as
residences, and the last page of the study shows the modeled points on a map of the area.
The monitoring points are within the neighbors’ property; the noise level at the residences

will be lower than at the property lines, where noise ordinances customarily apply.

Page 9 of the pre-construction study, Table 6-2, displays the results of the modeling
study. The "Predicted New Equipment Noise Levels" for the 4 monitored points are 62, 59,
58, and 62 dBA, all of which are greater than the nighttime noise ordinance for Cass
County. The two higher numbers are greater than the daytime noise ordinance for Cass
County. Further, the noise ordinance specifies that levels are taken at the property line,

where the sound levels will be larger than the modeled numbers. The pre-construction

noise study therefore predicted NON-compliance with the Cass County noise

ordinance, contrary to Aquila’s assertions.

I am aware of two operating noise studies in the public domain, performed by

Page 12 of 19




15

16

17

18

19

20

21

Written Testimony: Harold R. Stanley, P.E.

Burns&McDonnell, dated August 2005 and submitted as Appendix I with Aquila’s
application to Cass County for a special use permit. That study also did not conclusively

demonstrate compliance with the Cass County noise ordinance. From the Noise

Compliance Test study’s executive summary (pertinent excerpts included as Exhibit HRS-
6), “Background measurements were higher than expected due to insect noise in the area

and other non-Aquila generated noises in the area. Operational noise measurements were

also high, due to the extraneous noises from the insects and other uncontrollable noise
sources.” [emphasis added] The Commissioners that also live in rural Missourt areas are
familiar with the insect noise that occurs for a few weeks in late summer, from winged
insects commonly called “tree locusts” or “cicadas”. For reliable conclusions as to the
impact of the plant, the study needs to be repeated when such insect sources are not present.
To my knowledge, Aquila did not repeat the study during the succeeding 4 months with

lower insect noise and prior to the court’s prohibition against operation.

Aquila did not seriously consider nor fully docurnent the low-frequency noise,
sometimes characterized as a “rumble”, that is extremely offensive to humans’ senses. Most
of us that travel in urban areas have encountered vehicles, commonly owned by young
adults, with high-watt amplifiers and large speakers, that “boom” out low-frequency “bass”
sounds that permeate other vehicles in the area. Such low-frequency noises are the reason
for turbine stack guarantees of specific low frequencies, or guarantees of the “C”-weighted
sound pressure level. The pre-construction (Qctober 2004) noise study, Page 2, comments

on the undesirable effects of low frequencies, but does not predict the “C”-weighted level
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around the site. The operational noise study (Exhibit HHRS-6), Appendix D, Table D-4,
shows the dramatic increase in one specific low frequency, 31.5-Hz, from background to
operating conditions. I personally measured, with an inexpensive sound pressure meter,
“C”-weighted levels in excess of 70 dB, on both Harper and 241 Street with the plant
operating. The Vincents, who moved from property on 241 Street after the plant started
up, reported an upstairs window vibrating from the turbines running, an indicator of low-

frequency noise.

Figure B-1 is taken from the residential noise study also submitted with the later-
withdrawn Cass County special use permit application (pertinent excerpts included as
Exhibit HRS-7). Uncharacteristic insect noise at the tested time of year clearly affected the
sound levels above 100 Hz, but the plant clearly dominated at 100 Hz and below. This
frequency spectrum leads to my belief that, even if the SHPF eventually meets Cass County
noise ordinance levels on the “A”-weighted scale in the absence of insect noise and after
proposed improvements, the frequency spectrum of the emitted noise will continue
unacceptable for the neighbors. In fact, early in my investigations, a business associate who
manages a combustion turbine peaking plant warned me that the low-frequency noise,

emanating from the stacks, was his biggest problem in noise control.

In summary, the SHPF creates industrial noise, in magnitude and especially in

“quality” (the low frequencies not normally present in a residential neighborhood), and is
therefore unacceptable as a residential neighbor.
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INTENSITY-OF-USE

The three turbines’ combined power output rating of over 300 MW, after allowing
for transmission and distribution system losses, can drive over 70-thousand whole-house air
conditioners, which are typically 4 hp (roughly 4 tons or 48,000 Btu of cooling) or less. The
total population of Cass County is in the vicinity of 100,000 people, with far fewer than
70,000 households. Clearly, the SHPF output provides peaking power to many areas other
than Cass County. StopAquila counsel has requested detailed power demand information
for Cass County from the Southwest Power Pool; 1 will be interested in reviewing this more

precise information.

The turbines, operating at full load, consume approximately 4-1/2-billion British
Thermal Units (Btu’s) of natural gas per hour. In my experience, a typical suburban house,
on a cold winter day (circa 20F), averages 50 thousand Btu’s of natural gas per hour. The
gas burned by South Harper is therefore equivalent to the gas burned — and pollution emitted
- by some 90,000 suburban houses on a cold winter day. Considering that the neighborhood
is presently composed of acreage lots averaging about 3 acres each, the SHPF site would
accommodate less than 25 houses. The gas burned — and pollution emitted - by SHPF is
therefore 3600 times as intense as the neighboring area. Again, the SHPF is a heavy

industrial facility using the area many times more intensely than the surrounding area.

THE FUTURE
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Over my 33-year career, [ have usually been proud to claim association with the
electric utility industry. My own electric utility clients have voluntarily followed state laws,
local ordinances, and best industry practice, upholding a high standard of business and
engineering ethics. Many of my clients have voluntarily exceeded the mandates, in the

interest of being good corporate citizens.

Such has not been the case with Aquila and the SHPF. To this point in my
testimony, I have focused on power technology and the engineering sciences in Aquila’s
application. I would now like to focus the Commission’s attention on two “business

decision” segments of Aquila’s application.

First, consider Schedule CR-2 from Aquila’s application in the instant case, included
for convenient reference as Exhibit HRS-8. This discussion focuses attention on the last
column, listing “Fatal Flaw” and “X A Cost” [differential cost compared to the base]. On all

but one of the lower-ranked alternates, the identified fatal flaw was “Schedule Impact™.

Each of the lower-ranked alternates was judged infeasible because it was clear the project
would be delayed by the process of getting lawful approval for the site or for the
interconnecting transmission lines. Bottom line, Aquila had waited too long to follow
normal processes of approval. The only feasible alternate was one where the complicity of
the City of Peculiar, offered by its officials acting ultra vires, was expected to circumvent

normal approval processes.
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Also on Schedule CR-2, and of particular import to the ratepayers of Missouri, the
projected cost of three of the lower-ranked alternates was lower than at South Harper,
specifically those ranked 3, 4, and 7. Along this line, refer also to the testimony of Jerry G.
Boehm, Page 12, Lines 12-13, where Aquila asserts: “Aquila addressed the cost of other
options in its evaluation shown in Schedule JGB-2. Those options were significantly more
costly than building South Harper.” For convenient reference, I have attached Schedule
JGB-2 as Exhibit HRS-9. Note the acronym used for the preferred option, “CBEC”. South
Harper was not added as a site for evaluation until July of 2004, see Chris Rogers’
testimony, Page 3, Lines 3 and 4. “CBEC” clearly stands for “Camp Branch Energy
Center”, the option Chris Rogers identifies as being the site of choice prior to Cass County
Planning and Zoning Commission’s recommendatton of denial of a special use permit for
Camp Branch (see Chris Rogers testimony, Page 3, Lines 2 and 3). Aquila’s assertion of
South Harper as the preferred site was based on the costs associated with Camp Branch.
Schedule CR-2 projected the cost of South Harper to be $6.9M higher than Camp Branch.

Schedule JGB-2 is therefore inaccurate at best in justifying South Harper.

The instant case is crucial to the future of the electric power industry in Missouri, and
will send an important message to electric utilities across the country. If the Commission
grants Aquila the requested certificate(s), the Commission will appear to condone lack of
planning, disregard for local ordinances, and other undesirable behaviors by Aquila during
this schedule “‘emergency”. This will effectively reward Aquila’s management for their

undesirable conduct, providing an unequal financial advantage compared to many other
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utilities that follow higher standards of conduct. If the Commission denies Aquila the
requested certificate(s), the Commission will send a clarion call to utilities serving the
public trust, that all will be held to the high standards of conduct that have historically

characterized this industry.

Thank you for your time and your consideration of this written testimony. I stand
ready to serve the Commission in its deliberations on this important matter, consistent with

my prior obligations to the present key client.
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County of McKinley )
) ss.
State of New Mexico )

AFFIDAVIT OF HAROLD STANLEY

Harold Stanley, being first duly sworn, deposes and says that he is the witness who sponsors
the accompanying testimony entitled “Direct Testimony of Harold Stanley” that said
testimony was prepared by him and under his direction and supervision; that if inguiries
were made as to the facts in said testimony and schedules, he would respond as therein set
forth; and that the aforesaid testimony and schedules are true and correct to the best of his

knowledge, information, and belief. /
LR A
’r.-' . a Ve i A
d I

Harold R. Stanley

Subscribed and sworn to before me this 3rd day of April, 2006.

’ %

Notary Public

My Commission expires: | lhalo
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CERTIFIED MAIL: 7001 2510 0005 7346 8553
RETURN RECEIPT REQUESTED

Bruce Luttz

Digtrict Manager

Peculiar Compressor Station
24304 S. Harper St.
Peculiar, MO 64078

RE:  Intermediate Air Operating Permit Application - Project Number: 2001-06-036

Dear Mr. Lugtz:

The Air Pollution Congve! Program has completed the prefiminary review of your Intermediate Cperating
Permit application., A public notice will be placed in the Cass County Demnocrat-Missourian,
Harrsionville, MO on Japuary 7, 2003.

The drafl permit is open for comment by the public and yourselCuntil February 8, 2005. The APCP will
accept comments regarding this operating pennil that are postmarked on or before (e clesing date. Please
address comments or recomnmendations for changes to mny attention at:

Operating Permits Unit

Air Pollution Control ngmm
P.O. Box 176

Jefforson City, MO 65101

After the end of the comment period, you witl be asked o work with us to addruss uny commants. A
notification of application accepiance wiil he issued after aJl comments have been appropatcly ahlressed.
A copy of this application/norification has also beens forwarded 1o T'PA Region VII and ihe Kansas Bureau
of Alr & Radiation in Topeka, K8, for thetr review during the public comment period as requireatby 10
CSR 10-6 065(7THA) .

Should you have any questions, ar wish clarification on any items in the draft perrhii, please fecl frec to
comtact me &t {373) TS1-4817, ar you may write to the Department of Nawea] Resources” Al Pollution
Controt Prograq, .0, Box 176, Jefferson City, Missouri 63102, Thank you for your time and atlention v
this matter. .

. . rm
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Y
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4
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nvironmental Engineer

$51b

rivveriep v cvrelivsne fa 0l e A
¢ Kansas City Regional Office & Namr, .
PAMS File: 2001.06-036 : ook s Rascurens




FCGRM OP - D01 EXISTING PLANT-WIDE PERMITCONDITIONS Section D
Facility Hame iCounty No. rPJanl No. Year Submitiod
Pecullar Compresser Station ; 0840 [ ooaa 2007

- — s o

Floase fist m (NG 5paca provided DBrow any PRIl conditions WhIGH are curanty apalicatle on A plant-wide Lasis:

Permit Ne. Applicable Permit Conditicn
07 2000-309 NGOz eimissichs from the 2 comaressor engines {E1-E2} and the turbing (E4} are fimited to

...... . —

037-0048-001 |There ase no spplicable specific ¢onditions in this pesmit, There are spplicable requiatory |

raquiressonts thet sre sununarized on Forms OP-ARS and OP-C04,

] — — e - ———
I e
% Permit No. Demo(::s.:::tfrz:i:etho " Describe Meihi({ind Give Referance
.i .. breo00008 !nitial Tesling The cunstuciion permit mquines inliial testing (NOx, CO, VOC) of
rl_. b [the 2 comprassor engines and the turbine using EPA refecence |
b e methods. . .
7 2000-009 o Rccord::e‘ping 1ha 2 compressor enginus hava cocrating lintitaifoas uader w
. jpertain conditions. Recerds of gngine/turbine operating —
. e !gerformance witl be usod to determine complignce with fic N
s . i;op-erai'lng Tinnibations. e 2
‘ . ——
T -DT.’EGOCI-GCIS Routine Engine _ 1Semi-annwal NOx monitoring must b conducted for any unit
. Manitoring oparating more than 240 hours during the previous six month
.. - period.
...... e | ot et e i e oo
.
—_ e g
e - P -
—_ i s
- i e
i e
MO 7801519 (REY. April 3, 1997} : Duplicate this form as neaced Page 27 of 39

Gkt H |

P



P%QPOSE_D PLANTWIDE PERMIT CONDITIONS
County No,

0840

FORM OP - D£2
Fagility Name

Pecutiar Compresser Station o048

piant Ha. ~

ey g e Section D
Year Submitted

Faase lis!in the spare provides below any proposed parmil sonditions which you wish o establish in this operaling pormit:
(f.e. Production is fimitad to 10,600 urits per 12 month relling average, of a limit on the faciity’s hours of operation)

——— o~ ia

|

) Proposed Cendition {

§

WGPC proposes the! all of the iimits and comakance datermination methods fom the maost

retent ennstruction permit (Permit No. 072000-000) be insludad in tho oparating permil,

These axisting ¢onditions ara summarized on Form OP-D01. No new conditians are

proposed with this apolicalinn.

e e A

ar—-. .d

- Yamm =

e e s

condition{s) that are being established above: (i.e. testing, monilaing, recordkeaeping, etc.}

Proposad Condition Compliange

Number

Please deswibe what ntelhodelogies you inténd 1o use fo demonsirate campliance with each of the proposed plant-wido

Deccribe Methed and Give Reference

P,

E Demonstration Met_md

- ————

i -
1

R

ST B

Save ———— e

r-— - e ——_y

MG 7E0-1518 (REV, April 3, 1997] Dupileato thig form as peeded

Paga 28 of 30
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FQRM OP - DO3 'EMESSION UNIT INFORMATION : _SectionD

[Facifity Hame County Ho,  TPlantHo, ~ [Year Submitted
i Peculiar Campressor Station Q840 HI4) 20071
:Efission Point No. ~T T TEmissicn Unit No. Sotrce Classiication Cade (SCC) ]

20200252

Fo1

Manufacturer, Modef No., Date
f »
Descnpunn of Unit(s} ofManufsciure | Stack IDs RateiCapacity

Maximum Demgn

B

Natural Gas-Fired Recpiocating Engine Cooper-Bessemer GMWH-10C2 s 2.000 bho {Ratady

(Modifiect 5/01)

R e——

i

WA this unit be opatated Under an altemate operaling steanric?
Yoz X No: yas, you must complale 3 separate Seclion D2 : Rate/Capacity

| on FORM OP-D03 for esch scenario

A
s - " rp £ T &

Al rnate Scearrao ag SIC Gode Asscmated thh Scena o
Mode 1 <922

Total Maximum Design

Dascripion: Only ane reciprocating erigne operating with or witnout ihe turbine. Thera &e no gperaling limitations when

¢perating in this mode.

Altemats Sceanric I SIC Gedé Associated with Scenans:
Mode 2 4922

s —

Descn plian: Both reciprocaling enignas are opsrating L-gelher without the lurhing, In this mede, there ann no ofaraiing
I mﬂa‘lons as long a5 the engine s operating above 285 revoiuions per minuto {rprn) If the engina operates bafow 285 rprr'

then its engme Inading is limited to $8% torque, Thiz limitation is incleded in the oonslru::hr‘n germnit fnr this station,

| o
!h'rlema:e Seeanrio 1D EiC Ceda Associated with Scenario:
. Mcx.‘e 3 4922

Dcfcr.pllon Bath -empmcalmg enignes and the tu'mnn ate all operating togethar, This recipmm.mq enging ia requirad to

-o:.era:e wilhin a gnecific operating anveiope that s defiried in Ve corsliucion permil. The gporating envalapo :4 defined by

._.—-—-.-__-w S

e enging speed (in rpm} and load (in % lorque).

I

(

|U"a FORM OP F1 arthe back of lhls page 1f addltmnul spaca Is needed for multiple Ake ma'm Operatlng Soenanm

£aX oy ‘ Z & 3
CDndil!C'ﬂ{S) Description Limilation FPollutant Controlled
Reguesied

PC is reguesting that all of the operaiing imitations mnh'.n«dm tha meet recent consirugion permit {Parmit tn. 07°206)-

;Gﬁa) be inchudad in this operating permit._ Thers are na new periiit soadiions being proposed i this application, ]
i .

i s - R | —
MD 789-1519 (REV. Apell 3, 1987) Dupllcate this form as needed Page 29 of 39




FORM QP - DC3 .. EMISSION UNIT INFORMATION Section D

Facility Name Eslnty No. Prant No. Year Submiticd
: Pecutiar Comprassor Station 084¢ 0044 2001
Emission Paint N, T |Emission Unit No. $ource Classification Cada (5CC)

20200252

NS . Manufaciurer, Madel No., Date Maxlrnum Design
f ] 1)
- Descriptlon o nl‘.’}:ut(s} of Manufacture ‘it‘ack 1Dz Rate/Capacity
Naturdl Gas-Fired Reciprocating Faging Cooper-Bessemer GMVH-10C2 802 2,000 bhp {Rated)
{Magified 5/01) N
WVill tiis ynit ba operaled under an alternate op;eraﬁng szeanio? . . Total Maximum Design
Yeo: X No: I{ yes, you must complelo a separate Section D.2 Rate/Capacity
on FORM CP-DO02 for each scenario

§Altcmate Sceando.za ) o B Sic CodeAssoaamd with Scsnano'
Mode 1 4922

Description: Only one retiprocating enigne operating with or without the turbing. Thete are ho operating limitalions when

aperating in this mode.

.&I tarhatg Sceanno I _ 8IC Code Asseciated with Scenatio:
f‘ Mode 2 4922

Duseerption: Both recipracaling enignes are operaling ioqe‘.her withoul Ihe turbme In this mode, there are no operal ng

limitations as long as the engine iz operating abave 285 revolutions per mirute (o). If the engine operates below 235 rfEm

STRNY

ihen its engine Joadling is imited to 93% torque. This milation is included In the construction permit for this station.

Allernale Sceanro 1D 5IC Gade Associatad with Scenario:
Moda 3 ag22
cseription: Bolh recuprocahnq enignes and the turbine are atl operating together. This reciprocating angine 15 reguirerd Lo

(

=open.te within 2 #parcific oneraling eavelope that is fefined in tha congiruction permil. The oppf:x'-ﬂ" arvelepa s defined by

the engine speed (in rpm} and load {in % largus),

| oy

Condltwn(s} o
_ Requested

WGPC is requesting that all of he agerating limitations contained i the most recent constructon permil {Permit No. 07200C-
004 ba included in this operaling persil, There am ao 9aw penmit conditions being propased in this applivaticn.

Description Limitation Potlutant Coaniralled

- ettt i T gt et e b me v et Lt e e —

.

r

MO 701519 {REV. April 3, 1997 Dugplicate this form as nesdad Page 22 of 39
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FORM OP - BO2

EMISSION UNIT INFORMATION

Sechon 5]

[‘F?cm:-,: Name " "TGolinty No. Prani No. Year Submitted "
i Peculigr Cempressar Station 0845 0048 2001

}Emnssmn Paint No. Ernigsion Unit No. Zpurca Classiflcation Gode {SCC) '

I EC3 E03 20200201 |

3 = o W
Manulfacturer, Model Na,, Date

Maxlmum Deslgn i
. of Manufactura Stack IDs I Rate/Gapacity __[
. Nalural Gas-Fired Emergancy Genorator Walkesha 195GKU 803 112 bhp

| v
e . .

e

T

¢

L
Will this unit be operated under an alternatea oparating sceanrio?
Tes: No: X IF yes, you must complete a separate Section D.2
on FORM OP-003 for each scenzrio

' SIC Cnde Asgoqafed m*h Scenano

Nternate cca nrio iD

Tolal Maximum Design
RatefCapacity

Dnsaciplion: ¥Nene proposed for thi‘.;::-r;jt.

W% § " ™ 3 o g ——

e . g 18, {

condt:on{s}

Limilation

. Requested

MO T30-1519 (REV. April 3. 1997)

Duplleata 1h]s form as nceded




FORMOP - DQ3 ) ____EMISSION UNIT INFORMATION _SeclienD

Facllity Name County No. Plant No. “Prear Gubminad
Pecutiar Compressor Station 084G 0048 ! 20
{Emission Point No. Emisslon Unit Na “Yéource Classification Cade {5CC)
EQ4 £04 20200201
Description of Unit(s) Manural;t;.l F:::;me::; ::o Dats Stack IDs M;ii:}'-é’:pgi;'ﬁﬂ
Natursd Gas-Fited Tuihlng Solar Salusn 207 1600 304 1,635 bhp
L . Hnstalled 5701} - ‘ (Rated at ISQ Conditions}
Wil thls unitbe opémled under an alternate operaling scodntio? ) Tolat Maximum Daglgn
Yes! No:_ X If yes, yoy must comglete a separale Section 0.2 Rala/Capacity
on FORM OP.DO3 for each soenaria .

fengines.

‘
i
i

P S FE- P

Cundlho n{s}

Requested
WG?C is requastng mat al of the operating Emitations contained in the most zecent Gor\ﬂml:t‘on permit {Permit No. D7230G-009)
oe invluded in fhis operaling permit. Thers are no new permit toaditions being proposed in this apolication.

Dascriplion Limitatlan Poliutant Controfled l

A . TP

MO 780-1513 (REV. April 1, 1937} Duplicate this form as neadsd Page 29 oF 38
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T.- {. ENT OF NATURAL RESOURCES
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DEG 29 @A

Mr. Block Andrews

Director of Tnvironmental Services
Aquila, Incorporatcd

20 West 9" Street

Kunsas City, MO 64103

RE: New Source Review Permit - Project Number: 2004-03-143

Dear Mr. Andrews:

Enclosed with this latter is your permat to consirurt. Plesse study it cerefully. Also, note the special
conditions, if any, oa the accompanying pages. The document entitled, “Review of Applicalion for

Authotity to Coustruct,” is part of the permit and should be kept with this permit in your files.

Operation in accordance with these conditions, your new source review pertnit application and with your
Part 70 Operating Permit Application is necessary for continued compli.a..ncc.

The reverse side of your permit certificule has iroportant information concerning standerd permit
conditions and your righis sind obligations under the laws and regulations of the Stabe of Missoun.

I you have any questions regarding this permit, please do not hesitaie to contact me at (573) 7514817, or
you may write to the Department of Natora) Resources” Air Pollution Coprol Program, P.O. Box 176,
Jefferson City, MO 65102.

Thank you,

AR POLLUTION CONTROL PROGRAM

Aol B Ao

Kendall B. Hale )
New Source Review Unit Chief ] - y
b ! /g
KIM:Ikb : : Y B ﬁ'f ?‘(" /'7 ;
_ Pl
Enclosures ;- 1/@' 4 e / pre ..-? 1'
< Kansas City Regiopal Offiee” >~~~ + .7 ARSI AV Sttt
PAMS File: 2004-02-143 '
Minsiuri
Permit Number: | 22 0 ) 4a- 0 _i 7 Repactmant of
. O‘ A
Iusegrivy and excellence i aif we do 3“’-'”

& £ Natural




Recent perrnits issued by the Aif Pollution Control Program have limited each turbine to
2,000 hours per year with a limitation of 5,000 hours pet vear for all the turbines
combined. The same limitations apply to the Aquila installation. For record keeping
purposes, operational time is considered to be the tatal number of hours that Aguila has
any of the three or combination of the three turbines connected to the utility grid by
closure of the generator breaker.

EMISSIONS/CONTROLS EVALUATION

All of the criteria poliviants will be emitted from the operation of these units, with PMyg,
NOy, and CQ being emitted in amounts greater than significance levels (i.e. greater
than de minimis levels). HAP emissions are also expected due to the operation of the
turbines, with the main HAP of concem being formaidehyde. Potential emissions of
both formaldehyde and VOCs are indirectly limited to their respective de minimis levels
by the hours of operation conditions in this pemmit. The emission factor used to
determine formaldehyde emissions will be verified through stack testing. Dry low-NGCy
bumers will be used to cantrol NOx emissions from the turbines. The Special
Cenditions of this permit limits the NOy emissions tc 15 ppmvd on a threae-hour rolling
average. Good compustion practices will be used to control CO emissions from the
turbings. The CC emissions of the turbines are fimited to 25 ppmvd on a one-hour
rofling average by the Special Conditions of this permit.

The emission factors used to estimate emissions trorn the Siemens-Westinghouse
Model 581 D5A turbines for the cniteria pollutants were provided by the eguipment
manufacturer.

Patential emissions of the application represent the potential of the proposed
equipment, assuming continuous operation (8780 hours per ysar), Conditioned
potential emissions are based an an annual limit of 2,000 hours for each the three
turbines - and 6,000 hours for the gas heater. The potential emissions in Table 1
represent the emission rate at 100% loading and ambient conditions ¢f 0.0°F.
Emissions trom siart-up and shutdown are not included in the smigsion estimates in the
table. :




M Tt HTAR ORI (T

Table 1; Emissions Summary (tons per year
3 e Ld v A s
g ; 7] B E: ﬁ:..l

é i EAEL : A 3

Py, 15.0 NA NIA 154.72 35.47 NfA

50, 40.0 N/A NA 12.00 2.86 h/A

NG, 400 N/A N/A 1,075.186 247.42 NIA

voC 40.0 NAA N/A 75.13 17.26 N/A

Co 100.0 N/A N/A 1.080.22 250.53 _ N/A,

Agrolein 0.04*10.0 NA N/A .12 0.03 N/A

Formaldshyde | 2.0%10.0 MNA N/A 13.58 3.10 NfA

FAH 0.01%/10.0 N/A N/A 0.04 0.01 N/A,

Total HAPs 10.0/25.0 N/A NIA 18.72 4.54 N/A

WN/A = Nat Applicable
* Thrashold level tor the HAP of cangern.
PERMIT RULE APPLICABILITY

This review was conducted in accordance with Section (8) of Missouri State Ruls

10 CSR 10-6.089, Construction Permits Required. Potential emissions of NOy and CO
are above major thresholds, Potentia! emissions of PMs are above significant leveis
(1.8. de minimis levels). Potential emissions of all other poliutants are at de minimis
levels,

APPLICABLE REQUIREMENTS

South Harper Peaking Facility shall compiy with the following applicable requirements,
The Missouri Air Conservation Laws and Reguiations should be consulted Ior specitic
record keeping, monitoring, and reporting requirements. Compliance with these
emission standards, based on informaticn submitted in the application, has been
verified at the time this application was approved. For a complete list.of applicable
requirements 1or your installation, please consult your operating permit application,

GENERAL REQUIREMENTS

o Submission of Emission Data, Emission Fees and Process Information,
10 CSR 10-6.110
The emission fee is the amount established by the Missouri Alr Conservation
Commission annually under Missouri Air Law 643.079(1). Submission of an
Emissions [nventory Questionnaire (EIQ) is required Apnl 1 for the previous

year's gmissions.
Léf‘_éé 1 52
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percentsgs of courss partches.

Utther variables are smpormant m addition te the silt content of the mad surface materiel. For
example, at industriad it whore haed traeky and other Beavy suipmeni ace commeos, omissinns are
nighly corrabuged with vehicle weight. On the ather hand, Lhcrc';c Tar ese varfabiling im ke woighs of
cars wnd mickup fracks ihi commonty travel puthicly accessible unpaved roads throughout the United
States. For Bose muds, the motstuve ormtent of the road ‘II'IL.IL‘. mataiia! may be more dominoat in
determining ditferences i emission levels betsveny, for example 2 hot, desent envisonment and 1 coot,
molsL iocation,

Tioe PM-10 and TRP emission Qo prisented efow are the outcomes Goa stepwise Linear
segrexsions of Hicld emission test results of vehicles wiveling over unpaved surlaces. Duc i o limited
amournt of information arailable fer PM-2 5, the expression for that pmticle size mnge las been soated
apainst the result for PM-30. Consegquentiy, tie aualily rating for the PM-2.5 Factys B Tower than that foe
the #M-30 XS Ui,

13.2.2+

!s.l

EMISSION FACTORS 12403
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Tahlz 13.2.2-1 TYTICAL STLT CONTENT VALUES OF SURFACE MATERIAL
ON INDUSTRIAL UNPAVED ROADS*

SHr Content (%)

Relomences 13-13,

F2:03

Mizcclancous Sources

Read Use Or Plant No, Of
Didusery Surface Matertal Sites Samyjies Raoge Mearn
Copper smelting Ptam rond 1 3 165-19 177
lrom und steel sroduction Thant road i9 135 02-19 6.4
Sand und gruvel processing Ftant rood 1 3 +1-60 48
arerial starage

area i ] 7.
Stome quasmying and processing | Mant road 2 i - 24416 0

Hawl road wifrom

pit 4 20 §.0-15 8.2
Taconite mining umd processing 1 Senvice toud 5 24-71 4.3

Haul roud affrom 1 12 34-97 38

pil.
Western surface coa! mining Hul road tofrom 3 21 28-18 8.4

pit

Plaurd. road 2 2 4.9 - 3.3 34

Seriper rene 3 10 72-25 17

Hasul rosd

{ireshly groded) 5 18-29 | 24

Clonstruelion sites Scraper rayles 7 20 0.56-23 85
Lumber sawmills Vg yanls 2 2 4.8-12 8.4
Muricipd solid waste lamdfitls Disposal rovtes 4 Pih 22-21 6.4

t "~
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The Todinwing cmpideal expressions may be ased 10 esifmste the quamtity in poands by of
size-specific pasicuiate emissions from an unpeved roud, per vehicle mite traveled (VM)

For vehicles raveling on unpaved sorfaces at indostrial sites, emisstons are estimated from 1he foflowing
gsration:

E =~ k (sr12»(W/3)" i la

amd, for vehicles wravehog on publichy accessible roads, dominated by light dutw vehicles. endssions may
b wstimated froma the followang,

g . K GA2NSH0Y
M0.5Y

-
—
I

e

whete K, &, b, ¢and d are ampivical constants (Reference €) piven below aad

E= jize-specific emisqion factor (Ik'VA19
i = syrlaee malenad silt conrent (%)
V = mean vehicle weight (tins)
M= gurface material moisnie content (%)
man yelicly speed (siph)
C = emission factor for 1980 vebicle Aleot exhaust, trake wear and fife wesr,

w
[

The source characieristic v. W and M are ieferred to 95 correction parsmetens for sdjusting the emission
oslimates t local conditions. Phe metrie conversion fom T VYMT to arams (g} per vehicle Kilomerce
teaveled VKT a ay Followie; :

J{WYMTE = 2419 ;__!__r'\']('l'

The constants for Fygrations Taand Hr based o the siated apsodynamic barticle sizes sre shown in
Pables 132,22 andd 13,224
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2. SOURCE DESCRIPTION
21 SOURCE CHARACTERELA NOK?

Partculate arnissions ocoar whenever vehicles travel on anpaved roads, Dust plumes fuling
behind vehicies on unnaved toads are a femiltar sight in rued areos of the United States. Maay industial
arens also have actve unpaved ronds. When a vehicle travelx an unpavisd road, 1hie foree of the wheels on
the road surfice canses pulverizotion of surface material Partdeles are Hled and deepped Fom the rolling
whaeeks, and the Towed surface is exposed 10 sioRg aic corrents ia furbulent shear with the xurface. The
turhulent wake hehing the vehiicle continues to act on the road surfice afler the vehise has massad.

2.2 EMISSIONS"?

The emission of concern from unpaved roads is particndate matter (P including PM less tha
L miceons in serodymurnic diameter (PM-390) aud PM less than 2.5 micruny m garodynamic dimmeter
(PM-2.5% The gquaniity of dwst amissions from a given segment of impaved road varics lincarly with the
volume of wralhic. Ficld investigaiony also have showi that eovissions denend on comeeton pamuniters
{hat charscierize {u) the condition of a particular road and (h) the assoriated vehicle wafie, Pammeters of
interest in addition o the sueree sctivity (number of vehicle passes) inctude the vehicle charmcreristics (e,
velicle wetzht), tw mmopertizs of the 1ond strface material being disturbed {c.y, sift content, moistue
costent), and the chmatic conditions (e.g.. frequency and amaunls of pregipittion),

Dust emissions from wipaved ikds bave been found w vary dircclly with ehe fraction of siit in the
roed suriace materinl, Sili consists of particles tess thap 73 ot in diameter, and silt content can be
determined by mensaring the propontion of Jouse diy suetace dust that passes through o 200-mesh screen,
using he ASTM-C-136 mathod,

2.3 HISTORY OF TIIE UNPAVED ROAD EMISSTON FACTOR LQUATION IN AP42

The current versien. of the AP-42 unpipved road emission {actor equation for dry conditions hag the
followiny form:!

= o[

whene:

= Tauivion Setor, pounds per vehicle-miliraveled, QbVMT)
ke Pamiele size multiplier (dinwusionless)
§ = Sl comwnt of roed surtive material (%)

5= mean vehicle speed, miles per howr frpiz)

W= mwen vepicl: weight, ton

woen e manber of whsels {dirmenciontawg

‘The AD-42 discusses how ¥guation 2-1 can be axumpotated to snmual eomditions throy 1zl fhe
simpiiiving assurmption that emissions ane present o the “Gay” level on days without mezsurable
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precipitzion ad corvzrsely, are sbsent on days with more than 0.0 . {0.234 raus) of precipitation.
Thus, the emission facter for annunl condilions 1s:

e B T

witers ali quamtities we as before and:
p = bummber of days with ai least §.254 mm (001 in.} of pre |.1mm|1rm T year

The particle size muoltiplier “6° for diffeeent particulate size ranges is shown below.

Acrodyuamic Pacticle Size Multiphier (k) for Liguation 2.1

30um” J0un: E5um T Fjun 2.5um
1.0 033, .50 136 ‘ 20 0.095

Sroka's diameter

The eerliest sinission Tactor quanion [or unpaved vauds st appeared i AP42 in 1875, The
current vemsion of the emission factor equation appoared 1 19R3 a3 part of Supp]::r.uen* 4 w0 the thind
cdidion of 4142,

The ¢arlics: version of the unpasved road snigsion factor cquation included the first tere comrection
torms showa 16 Bguation 2-1 {Le., ailt conrens tod moan vobiele spead). Henweuer, the datn base for Gat
version %as limited 30 lests of publicly accessible unpaved roads mavelied hy light-duty vehicles aud had n
small range of averuge fravel speeds (30 1o 40 rmph).” Subscquent ermissin testing (especially roads at iron
and steeld planie) unandu‘ the ranges for beth vebicle weight and vehicle wpeed Tn 1978, 4 modified
equation thai sneludeu silt, speed, and weight was published in an LPA report? In 1979, she current
version { Equation 2-1) was first pub'hwi. it incorporatad & sliphl roduction in the exponeat for vehicle
weight and added the whoe! correetion wrm,

Althosgh the crmission fuctor equation. for unpaved wads ias bewn modificd over the past 20 years,
all versiong have imposant common fstwes, AR were developed wsing nruliple fincar regression. of the
suspended particulate emission faclos againg comestion parameters thar describe source conditions, The
sii contem has consistently beent found v be af eritica! importznce i the prodictive aywaon. The fist
version of the predictive squation (md sach sulwequent refinement) tckuded 5 reughly Jinear {power of §)
relasivnship between the erssion fider wnd the rosd surdace silt conte.”

in wlg@on o the wpeved road sonssvn factor eguaton discussed above, tabor studics have been
undertekn m model emissions fhom unpaved riad vehiculer traific, For exnnple, e 1983 hackyground

~ Note e during the 1970, tie expenent for (he x1l8 content was roitded (0 uily heeanse of the greater
& ¥ oo ox
sotpritetional ease, Recall that this equation predaned inexpensive caieulaiors aith “x to the v
cabainbiy. R ——
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document for this section of AP42 bty three nrhor candidate emission factor equations.® Fauation 2-1 was
reetamimended tvar the piher sumdidanes an the basis of its widor wpmlicadilny,

Additiomal studion addrensed emisstons from renirioed elasses of anpaved roads. [s paeaeilar, &
1981 report meluded separats wiission Getom for (g} Fabtao medium-duty traflic, and (h) haul trucks on
unpaved soads for use at westomn surfee voal mincs’ Notther eouation bore resemblimee fo e peneric
wipaved road omtissivn factor (Bguation 2.1 A 1997 udy {deseribaod n Section 4 of this woport)
addressed entissiong due o refativaly high-vpeed wraffic om pubbivly accessiblec roads in Avizopa.”
Furtherzrese, in response i Scction 234 of the Ciesm At At Amendimentys, the weateny surfuace ool
mining enxssion Taclurs were reexaminel Y Resilte Fom that dudy are also deseribed tn Secidon 4,

2.4 EMISSION CONTROUL IECHNQLOK Y T

Conteeds o redues particulate comssions Faonn unpuved voads f21] inte three pencrak cawaporios ad
toltows: somee extant reductions, kurface nprovements, mul surfice meatment, Bach of the categories is
discussod bekow,

Source gxtent reductions mit the ammemt of traffic o redsce partictfate emissions. The sinissions
chirgutly coaxedate to the veliicle nsiles fmvefod om the road. An example of Hniting Waifiz i reatriciing road
ust to certmn vebicle types. The fron and steed imdusiry, dir example, has instiivizd some employes busing
programs - gliminate a largs munber of echiele pasaes during shift changes.

Surfbus improvereents ofter 2 long term conitol fochmiows. Paving i 2 surface improvement tha
@ bighly eflecive contl, ut ¢an he cost peohibitive especiafly on Fow vodume roads. Frem past
experienee, puving has an estimated 99 parcent contml efficioney for PM-10, Connol eftiviencies
achicvable iy paving can be estimated by comparing smission faorers for unpaved acd paved road
conditions. Fhe nredictive emission #actor equation for paved roags, phven in AP-42 Seciion 13.2.1,
requires extimution of the silt loading on e traveled poetion of the paved surface. which in wurs depends on
fay the nienohies of dopansitvn provesses that add wilt 16 the surface, mud {b) whether the paveinent is
penedically eluunod.

Osher surface improvementy inefuge covening the food surface witk a new manial of lower silt
content. For exainpie a dirt rosd could be covererd with pravel or siag. Alw, mgulur maiatenaiice practices,
such ar grading of yravel roads, help w relain larger aggremale sizes on the vaveled portion of the road and
i help roduee civisstons. The simount of emissions reduction s fed direody o the seduction in warfay
silc eogrant.

Surfpez weaimenty inchude contral techniques that reguing reapplivation sach as wwatering and
chemieal stghilization. Watcring increases the road qurfacy maistars content, which conglomeraies the sifl
purticles and reduces thew likctihuod to trocome suspended when & vohicie passes evet ihe road sueface. The
vontes] officiency of watering dupunds upon {2) the applicasion tawe uf the water, (b) the fime betweon
applications. (£) waific vihone during the pariod, aad {d} the moteorological conditions during the periad

Chemicas sabilisaion supmessss emisnons by chonpmg e physics) characleristics of te mad

surface. Many chemicat wepaved road dust suppressasis forrn o hardened yerface that biads parficles
wogether. As a reaull of grinding against the mproved swrlvee, the silt cantent of Ioose paaterial on a highly




cantrotled surtice may e substantially higher thay when the surface was uncauttelled. Thas, the predictive
emigsion factor eguation e ppaved roady ugially canmot e usad fo sthmusy erimssioms Fom chemicaily
slabitized reads.

Altnougrd eurly studies of anpaved roed dust comod showsd a s ong coxelation between efficiency
and the silt content of the sudface marerial. this cogrelating was hased or the very hign (e, D6 percent)
enmirol efficiencies and very low silt values typically found ever the first few davy ufter application,
Beeaws: these conditions reprosent only 2 smaf!, restrcted portion of the range of yossiblz conditions
encownened during 2 sorns apicanon cyele, e high degree of eomrelstion was miskuding,

Later sludy of fung-derm control indicuted no significant correlstion befween wilt content 2nd conunl
efficicncy, 1n addiliom,-Tairly gk (<8 peteent) control officiencies were found to osonr witl silt conivrs
al or above the uneontrailad Jevel. Bocaise of these findings, arterinon furned 10 the use of the amount of silt
perunit area €20, “silt loading™) as o performunc: indicator,

A long-term studly of the perfirmunes uf 4 chemical dust supynessants of inerest to the on and
sleel :ndu.,:} wae exnduvied through EPA i 1985, This stady finnd thac alhough emission facioes varied
over an ordet of magnitude, e <t loading values vaned sver swo orders of magaituds, and did not uppear
w0 follew a specuic frend with trse. Furthermere, the results for the Gifferent suppressants leaded ta be
clustered together: this jadicaled thai the vistous wuppressanr types did not affect siit loading it the s
way. :

The conntol elfectiveness of chemical dust rummessanes depends on the dilution rate, appliciicm
raie, time henveen applicaticns, aud walfic volumne between spplicagons. (fher factors that afiect the
perforiane: of dust suppressazts include e vehicle characicristics (2.0, average vehicle welght) and road
characioristics (e.g,, bearing siresgli). [he variabifitics in the ubove thetors and in ipdividual dust condool
produicts mike the control sfficiencics of chemica! duss sappressapts Jifficuls to calentate, Past Huld teuting
of cmissions from controlled unpsved roads buy hown thar chemdeal dust anppressants provide & PM-10
conuml hivicney of abnut 80 percend whien applied at regular nfervals.

Hucwise e stupie selatiupship of conteot efficiency with st or 5 loading could be found fo
successtully muded ehamica] dust suppreseant performence, other types of performance models woere
developed ha.u,n on the amount of chemical applicd to the mad serfece. Figiwe 2-1 presears contsul
effiviency riationshipy for petroleuin resins averaged over fwo cominon application intervals, 2 weeks md
1 wopd '
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1. Intrvduction

Burns & MeDomnel] has beea contracted by Aqu’ls, Inc. {Aquila) to conduct an gavirermenal sound
evel astessment sy Tor the Spwh tuper Pealonp Facility (Project). This proposed projest wihibea
simplescyele facifly consistng of throe Siemeny-Westinghouse S01DSA combustion wrbimes. The
exiving lanc ase in the wiciniyy of the project #ite can he charanterized a¢ 8 mixnwre of agricaltura and
resigentinl cse, The sile consisis of 73 acves, Jasated om fia: to robhing terrain. in Township 45N, Rarpe
32W, Section 29 and 32 approximaiely three miles southwest of Paculiar on Soath Harper Road near
283" Sweet, The naerest resicences 1o the facility are located 1o the cast and soath of the s=2. Fre new
combustion turbines wil. be housed 1m 2o enzlosure desipned with sound 2hatement features. The inler 2iz
and xbhaust section: of the combustion turbines will 2ixo have silencing eguipment to munimize sound
levels. The assuzmed stack attenaation peckage vsed in this evaltatinn 1s the fconopac for the $5G:D5A
turbines

The pnjectives af tis stucy a-¢ to condust 2n arshienl nose tonitoring effort 'o wmeasure the ambient
sound levels o the vicinity ol the proposad srojeet site, quant v the sound emigsions from the progeat,
peariprm poise madeling to predict the project’s projected sowd levels at property boundary 2 on the
clasest syund recestors in the surmonding community, pnd compare those predicied sound levels to the

identifisd apphicable Inzsl noise ordinances,

2. Acoustical Terminology

The human response to sound 3¢ compley and i influtnced by a varisty of acoostic and non-
acoustic fuctorg. Aesustic fectors gemerally include the sound’s ampiitude, dunstior, [requaney
content, and flucteatinns. Non-secuwstic factors typically inchade the fisiener's ability to becurme
acclimated to the sound, the listener's atitude lowards the noise und the nolse source, the
listener’s interprefativn of the necessity of the noise, and the prediciability of the notse. As such,

respanse I noeise ia highly individualized.

Amplitade and freguency ghysjcally charactenze sovnd energy. Sound amplitude is measurad i
dectbels (CRY as the toparidhrnic ratio of u sound pressure to a reference sound pressure (20
microPa). The reference sound pressuse corresponds to the typical threshold of bumar hearing.

A 3 dB change in 2 continuous broadband noise is generally cansidered “just baraly perceptibic™
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10 the average [isicner. Similardy, a 6 AR change is penerally considered “clearly noticeable™ and

« 10 dB change is generaliy considered a dovbiing (ot hatving) of the apparent loudness.

Frequency js measured in Hertz (Hz), whick is the number of cyeles per second. The typica)
human sar can hear frsquencies ranging from sporoximately 20 He to 20.000 Hz. Typically, the
human eat is most sensitive to sounds jn (he middle freguencies (1,000 1o 8,000 Hz) and ts less
seasitive 10 sounds in the ow and high frequencies. As sueh, the A-weighting scale was
developed to simulate the requency responss of the human sar to sounds al typical
environmental levels. The A-weighting scale smphasizes sounds in the middle frequentiss ang
de-cmphasizes sounds in the tow and h:g}* frequencies, Anv sound level 1o which the A-
weighting scale bas been applied is expressed in A-weighled decibels, ABA. Forreference, the
A-weightec sound pressure Jevel and subjeetive loudness associated with some commen noise

sources are listed in Tabic 2-1.

Another weighting seale i3 the C-weighting szale. The C-weighiing seale simulates the humar
car's response to relatively high frequency sound levels. Arkiph frequency sound levels, the
respanse of e hmar ear 10 different frequencias s relatively constant. The C-weighung scale
generally apphics to sound juvels that are much fnigher thar typical cavirenmsntal sound levels.
Nonethesess, the C-weoighting scale can be uscful in evatuating Jow-frequency sound levels,
Exccssive Jevels of low {roquency neise, while nor being readily perceptible to (he human car,
cap be sensed as airbome vibradons, These vilirations can be felt as aruch g they can be heerd,
in extreme cascs, these vibrations may cause Hght frame stuctures to vibratc catising a
noticeable vibration within residences. Tn generaf, Jow-frequency impacts t residences in the
way of perceptible vibrations are minimized when the Cowetghted sound pressuﬁ: levels are ut or
helaw 75-80 dBC.
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Table 2-1:

Tvpical Sougd Pressure Levels Associated with Cornmon Neise Sources

Sound Pressure Level . Subjective Environment
{aBAY Evaluation Quidoor Indoor
lan Deafening detacrcraftac 75 &
i ) - . (Jetareraft during takeof¥at a
kIt i Thrasy N :
1 j Thees2old o7 pain distance of 300 fr
120 § Threshold of fecling Eievated tain Flard ruck band
110 ' ' Jet fyover a2 1000 Inside propeller piene
Power maower, matoreyele at
100 Very inug 25 %, amo ko at 10 11,
crowl norse at foothall game
agli 8 ] r I
Preneller plare flvover &t Ful s T.lmhnn} o ?and,
20 : o , food blendar, nesisy
I fr, poisy widen street
factory
! i Inside aute at gh speed,
80 | Modesately lond  Diesel fruck (40 mpa) at 56 ft|  garbage cizposal,
‘ : dishwaser
Close conversulior,
0 ! Loud B757 cobin curing flight | vacoum creansr, clecric
: typewriier
oif : hoderae Air-cancitione: cnndcneafzr o Gengra office
o 15 £, near Dighway trafhe
3 Quet Private office
41 Farm field wak hght breeze, | Soft stereo nwsic in
brrdualls residence
_ o ea s Becroom, 2verage
30 Very quist ‘ Ruist residenlia, zesidence {withoui t.y,
: nzighbarhoeod -
aad sleren;
20 Rustiing leaves i Quiel theater, whivper
___ 10 Jugt audible _Human brezthing
g ! Thresaold of beacing
Saurce: Adapted from Architecrural Acousrivs. M. David Egan, 1#58 und Architectural Graphic
Stendards, Ramsey and Sleeper, 1894,

There are alao objective factors (o cansider when detormining the noise and how peapie may he

uffected by the noise. A noise spectrum that contains awdible purs tones (5 fypicaliy more

annoving than a specinum with the same overall level but without the mes. 1t has boen shown

that when noise complaints were received from & power plant when registering noise levels
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under 45 dBA, the neise had some tonal components. Low fregqueney sound may ajso aflect
peonle subjected 10 the noise. Pulsasion may agcur when the sound level is 75 1o 80 dBCr the

31.9 Hz actave band & residen‘ial locations.

Noise in the enviromnent i3 constant]y flactuating, such as when a car dnves by, a dog harks, or
a plane passes overnead. Therefore, noise metrics have been developed to quantify fluctnating
envitonmental noise levels, These metrics inctude the cxceedatice sound levels. The exceedance
sound lzvel, Ly, is the soound level exceeded “x” percem of the sampling period aod is refeed to
as & stausical spund level. The most common L. vilues are L., Lop, L, and Lye Ly, 18 the iovel
of 4 constant sound gver a specific time period that has the same sound energy as the actual
sormd over (he same period. L is the sound level exceeded 90 percent of the sampling pertod.
Lasnrepresents the sound level without the influence of loud, transient noise sourtes and is
tharefore often reforral 1028 the residual or background sound level. Ly is the sound level
cxceeded 30 paresmt of Lhe sumpling period. L. tepresents the occasional touder noises ang is
oflen refarred 1o as the intrusive vound Jevel. The vunatior between ‘he Lgo, Lep, and Ly sownd
levels can provide an indication of the variabilily of the acoustical enviranment. f the acaustical
envirownent 1§ perfectly steady, all values are identical. A farge variation betweet the values
indicates the envirommen experiences tughiy Dnctuaticg sound levels. For instanee,
MICASUTements near o toadway with frequent passing vehicles mayv cause a Jazrge varation in the

statistical soumd Teveis. This repor: examimes Uy, values et nearby residences from the mraposed arojuct.

3. Applicable Regulutions

Burmns & MeDonneil re vie\;»'c d applicable nowe regulations for the Sow: Harper Peaging focility located
wichn the city houts of Poculiar, Missouri, There is o noise ordinance for the City of Pecelior. The
Federal Highway Admicustration (FHWA) has estanlished nuise impac: criteria for different land uses

clow (o hoghways. Some of the exterior eriteria are iflustrated belpw

Table 3-1
Laud Use ' “TLeq(dBa) |
Residential T 67
' ('.:;‘;mcrcia] 72

According 1 the FHW A palicy, a noise receiver is considered impacterd if the noise level axproaches,

cquals, or execeds the FEIVWAS Jimics Fisted in Table 221,
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Axuila is proposing 2 self-mposed facihoy design imit of ne more than 63 dBA Leg ot the ¢.085eat
residence. Accordmg W the toise prayections, and based on dusign criteria projestions, equipment
specificatons, and measurements of cxisting sourd levels, this fimit will be tnet with al! peneraion nnils

and zncllary equipment runsing at fuli capedity,

4. Noise Measurement ¥ethodology

On Septenrber 7 and §, 2004, Burns & McDonnell personmel conducted ambient sound surveys Lo
yuantfy existoe background sound ievel mrusuriments for three diffuren: ume periogs at varives
measurement locations around the aroposed facility Jocation. "Weather conditions which cas adversely
wopant tes process were favorable for conduching ambnenl nolse measurements during /il measurement
periods. Accardiog to American National S:andzrd, ANSI B133.8-1977, "measurements should not be
mede whem avimuge wind veiocity exeerds ¥ mph, G oury of gveroass, of nightlime condinons eve
prelerred”. During the mamning readmgs (7 AM 10 § AM) skies were clear to aartly eloudy, wind was, on
the average, calr 1o thres miles per hour (mph). Tumperatutes wese around 35 dcgrcés Fabranheit and
relative huimdiny was 73 perzent. Aftemoon measwrements (12 TM to | TM) were 1aken whem skaes were
zlenr, wind wes, un un aversge, six mph at a terperature of 70 degrees Fahrertheit and relative huroichity
of 40 pereent. Durng the evening readings (4:30 PM to 5:30 PM ) skies were clear, wind wes calnts

sever. mph, the temperature was 76 degrees Faorevheir end relulive Dumidity wis 36 perconl

Areach of the three nerinds when ginbient nvise was being menitored, sound level measurements were
owadls al four Jocations around the gronased progest site (Uigwe 4.1} Tadle 4-1 hsrk each megsarement
paint ané desinbes cash location. The ambient neise moniloring Jocations were selecied because they

wars acsessible, apd ne@r senalive noise YBCEROTS.

The nearest residence to the proposed project sus iy Jocated w the east of tie site adjacent 1o (MPL,

eprreaimatety 930 fect from the project nroposed turbine locations.

Table 4-1;
Noise Mouitering Point Locatious
Mo;g:?ng Lacation Dresceription

v : Near residence east of the site at the mierseshon of East
’ i 243" Street and South Hiper Road
bz . North of site near residerice ai Y812 Last 2417 Street -

i NP3 Northrwest of sitw near revidence ar 9661 Lot 2417

- = caSweet
Ap4 , Squtiezst of sile an ‘mu-}n Harpez Ruad rear vesidence
;‘&c;uj[z, e T Hi’.;{{g‘ﬁo!l_] — '\luﬁﬂ- Asqeﬁner- S‘ud?
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Figure 4-1
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£, Backgroond Noise Levels

Ruockground noise mensuraments were measared at sach of the fowr lecations wentihed in Tabis 4-1.
Measurements werz made in decibels (AB3) 2t 32,8, 63, 125, 250, 508, 1,000, 2,000, 4,000, and 2,900
Hertz (12 using 4 Larson-[3avis model 524 sounc analyzer. AT each monitoring location. sounc Jevels
withit the referenced frequeacy bands were measured #ad logeed by the anabyzer. Measurenents ware
taken and accumulated unti) a stable sound level wax reached, which usieally required ahout two minatas.
Tae averzge sound level 1, for cach monitoring, period s recorded and the conmibation of the frecuency
bands 10 1he Wizl sound Teved s castomiily weighted @ epproximate e fraqiency sensitivity of oman
heasing, Sotne audible noises were nhserved during the haskground notse readings, and thess xiransuus
poises are dusplayed oo labte 323, along with the messured nonse Tevels 2t sach pomt during cach

easurement perind.

Table 5-1:
Existing Backgronnd Sound Pressure Levels, dBA
Measuremeat Time - :
Points Locatiens Feried Lo fABAY Extraneons Noises
M Moruing ] Highway 71 traffic nowe, Some bird noise
5 MP2 Marming 44 Dags batking {mingr distarbance)
MP3 Momning 4. Highway 71 traffic noise o
— MPa L Mommg 42 Same mghwey elfic notse
MP] Af:eenoon 35 Insect notse
Mp?2 ATtermooen 51 _ 1 Insectand bird noise R
_MP3 Afternoan 49 Inseet and bird noise, some traffic noiss
. Mba ARemann Q) _Highwey 71 vaffic noise and some bird pouse
- MP1 Evening 34 Insecinose s
MP2 Evening 54 Insect noise and rystling beaves
Tasect ng:se, digtant. corcuinr saw emd backhoe
MP3 Evening 51 _sounds, distant people sounds and musie
MP4 Bvzung 56 1iiseet and bird nojse

The ambient A-weighted sound levels vaned Soma low of 41 dBA at MP2 w a high ol 56 dB3A at MP4,
‘Ths veriation I sourd level appeared to be related (o the amount of inseet end bird noise. Durng the
OrIING reacings, insect tojse was noi present. Insecni were very loud during the afiernoun ard evening

veadimgs. Overadl, the measured ambient noise levels are nos uncomnon for atural arez.

o bt
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6. QOperational Noise Levels _
Siemens-Westinghouse srovided noise dam for individue) components of 3 S01DEA combustion turbine

(Tzble 6-1). Total sound powe: at a distance of 3 feet i§ ¢surcaied fo be 122 dBA.

Tabic 6-1:
Siemens-Westinghouse Sonnd Puwer Levelx
#2 Ortave Band Frequencies for One 30ID5A Combustion Turbine Components, dBa

! Octave Band Frequency (Hz)

SOCND POWER LEVEL SOPRCE  Wim® a3 _J33 . 75 5% 1100012000 006 o dahA

CT Exhevst Exsansion Join 313 i2’> a2 _':___':1? 107 0 ML 0 105§ 106, 101, L
CT Eahaust Stuck Zxi. includes Direchvity & Sitencer| 3 39 W24 7114 - 37 Eb S 0 107 1(:.‘ IOS ;J?
CT Exhaust Stazk Walis P13 1281122 108  10F 10: . 97 [ 97 I8 v iig
Tusbme £nelosure Walls X 115 106 | 100 &% : 74 35 - 16 ! 76 | 63 | &8
Turbice: Enciosure Vesis 3,014 144307 42 _tg‘}_ '_'”'1 . 86 ¢ BG i BT 9c
Cipen, farcooled Gererieor 331 ' 87 -85 © 9% ¢ 9% 102 113
Inler Dect Walls ERIEN B0 T30 103 102 101 12
Inlev Tiiter With Fvaperative Joole: - Includes Sitencer § 3~ 123 ° AT R Y
Meshanical Package {Toml wall & venesi 3 9 - %9 sl 9s | Bs BB ER 104
Rotor Afr Covn {1 x 1002 Jr, fios} EERIENS J0R | 101 ¢ 93 | 87 R" . 83 I3
Lune Uil Caoler (23 8% fin-fam) 313 15 11661 9% | 91 51 ] 86 199
Fuz! (s Syrem 3130 T3 | 108 ¢ 1] 308 ; 108 | 108 16
Tenal Lbnit <143 D122 01130 18 13 I 113 | 113 122
Lising industry-accepted uoise modeling software {CadNa program). the expected praject noise levels at

the semsittye resepiors were caleutaled. The CadNa prograns takes into account each piece of noise-

eTmiting egquipment ot ‘he prect site and predicts noise ievels w ciresiar contory vl eyual sound

pressure. Atuneation was included for sound propzgation over vegetatiom, barviess. and smeldimg.

Sound preesure iecvels were mredicted at eack of de neercst ecepiors 1a the promosed site. Each noise:

exiting piece of enuipment und vach sensivve noise recoplor were lozated in the Cadla propram ot

appropniate distinces as deterzined from United States Geological Survey manps and aropescd s layowt

HIaps.

Predicted sorag levels at each af the muritonny points were determined by loganithmisally sdding

together the measured bagkgonmd naise Jevels and the noise levels predicied by the mode] for each

sensitive noise receptor. Tota! noise jovels predicted for cach sensilive Twise receptor (messuring point)

range fram 62 dBA at MP1 1o 58 dBA at MP3 (Table 6-2). Thase sound iovels are penerally relnted o

the proximity of the snomitoring point 1o the project site. The jargest inerease 11 snund jevel waiid be at

MP1, the closest residence o tae site, which wrouid inorease from 31 dBA 10 62 dBA.
"ﬁ\quﬂa, laz. o rage Raf l“ Noiss Msx:scmr-ﬂ.__m:lg,___w—ﬂ

[2704 Wt /9/[5,j "r




Figure 6-1
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7. Impacts to Seasitive Nofsc Receptors
The sensitive nojie veceptors closest o the proposeé Aquile site are Zour residencss. Mo sehoals,

hospitals ot ather cormmunity faciliies are located within one mite of the site.

8. Equipment snd Procedures to Mitigate the Effects of Naise [‘mfﬁlﬂns During
Constraction and Operatiop

The Jollowing proced ures could be vsed o rutieate sonnd during consuction and operation af the

projedt.

Corytruction - 1'be vonstruetien of the nroposed project wili be similar to tha: of any olther mediim-ta
large-sezle construction oiect and will peneeslly employ the same types of congtruction equipment
enpaged at ofher construetion sies. Pile driving, nimically one of the noisiest constmuction activibies, may
not e recaired. Overali site consuction work is expected 1o take about § months, during which &
rumber of different construciion phases wall be cosyplesad. Lach phase will emplay s d:fleren: miix of

equipment end will have differan! nnise emissions.

Operyglivy — Buldding maerizls can he selectzd for their sound atenuating properiies. Standard siienciny
features o7 stacks and sheir sound seenuzomg properties oould be considered when specific equipment is
seleced. The vse of aseusticiweather enclusres around majar outdnor equipment would help to Tntigate

the overall sound from. the site,

—_—. (LR
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Noise Compliance Test

Aquila
South Harper Peaking Facility :
Cass County, Missouri |}

August 2005
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TAGELE D-4, Far-Field Stack Background and Opsgrational Measuremenis

T Type Far-Fieic Stack Feasremenis
Unit Unt 1 and At threc
Nate B:1152805

Location Rewsglor Mo, 1
1.5 Rz
Owverall Sound Seund
Pressure Level, Pressure
Location Duscrption dBA Level, dEﬁ Extraneous Moises
~ Amhient - No ':urz;-inefs-T — | insect noizo. Some 1ans
Eecopior Mot CRerulg 35,7 f3.4 Gn-gite oparating
Racaptor No, unit 3 operating 95 G 5.7 R noise
505 fo:ae, Dackey
Recoptur Koot 1 Unit 1.2 ara 3 operatng 56.3 76.8 feepng




Residential
Noise Assessment Study

Aquila
South Harper Peaking Facility
Cass County, Missouri

August 2005

[&KIIJ’. ----------- ”L

AT




- — et e e

Freguency, Rz

Figure B-1
2415t Street One-third Octave Band Frequency
Background and Operationa! Sound Pressure Lovels {dBA)
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Aquilz Networks - Missouri
Peakirg Facility Site Selection

CONPREHENSIVE SITE EVALUATION
BUMMARY TABLE
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Summary of Model Resulis for MO PSC Staff and OPC Representativey

Capy of presentation Table Page 13

January 27, 2004 vs. July 9, 2004 Rankings*

lapuay 27, 2004 Five-Yeqy WPV Difference

AL Tive SOD5A C1's 1 Markeat (Fi2 M)
8. Three 581054 UT's (“CBEE") + Exelon 168 HR + Yarket  Proferred
1. CBEC + 5PS:Xeel Sys Part + Markot — 87 M
D MEPPTY Cycling PPA : Market LRI M
I Uselow 1 HR - SPSAXge! o Marer T EAL N

July 42004 . Tep-Yaar NIFY iViferonee
AL Five S0IDSA TT's + Markst (S4ud)
8. CBEC + 158 MW SPS/Xeet + 79 MW Eight-Yeur & Proferred

Y06 MW Three-Year Extension ¥PPD (*NPPD 7} + Market
COCBFC + NPPD + 200 MW Thrve-Year MEPPE + Market +§ig M
D, CBEC - NI'PD -+ 240 MW Five-Year MEPPIT | Marker 1 5I8 M
E. CBEC 1 250 MW Five-Yewr MIIPPH + Markst T EMM

* All seeranos meludi 200 MW of baselcad capacity addifions in 2010
and 2621 und tmely deplovimeant of 3QLUEA C7s for futlre bad growth

Scheddic JGB-2
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Harold R. Stanley, P.E.
10707 E. 240" Strest

Pecultar, MQ 84078

Land kne: 81G-775-4284

Cell phone: 816-210-5905
E-mall, hstaniey@cansiel.net

EDUCATIONAL EXPERIENCE:

Liniversity of Missouri - B.S. Electrical Engineering - 1976
PROFESSIONAL REGISTRATION

Professiona! Engineer ~ Missouri, and current NCEES Council Record

WORK EXPERIENCE:

12/04 to present — self-empioyed

03703 to 11/04 - Project Mar;ager, Mid America Consuttants
05/00 to 02/03 - Project Manager, Sargent & Lundy, {LC
03/98 to Q4/C0 - Branch Manager, GE Automation Services
03/88 to 02/98 - Vice President, Sega inc.

111748 10 02486 - Senior Electrical Engineer, Burns & Mclionnall

0873 o 10779 - Electrical Engineer, Rlack & Vealch
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SPECIFIC INDUSTRY EXPERIENCE:

Electric Power Projects

Experience ranges from 120-valt commercial power systems to 750 MYV electric utility
power plants. Speciatties incfude:

Electricai System Protection — Engineer protective relay systems for central station
power plants, cogeneration power plants, heavy industrial plants, university distribution
systems, and commerciai buildings. In the iast decade, replaced numerous legacy
electromechanical and solid-state discrete relays with modern microprocessor based
multifunction protective relays for generators, arge transformers, motors, and
distribution feeders. An ongoing multifunction relay upgrade project includes redundant
262-MW unit protection, 4 large oil-filled transformers, eighteen 4-kY maters, 4
transmission system breakers, and nineteen 4.15-kV disfribution breakers.

Electrica System Planning - Perform load allocation, power flow, vollage regulation,
instailation feasibility, and short circuit studies. Complete planning and detailed design
of facilities have ranged from lass than 1 MW to over 150 MW load. Designed eiectrical
interconnection of major co-generation facilities with supplying utilities, ranging from &
MWe to 180 M\Ve in capacity, with interconnection voltages ranging from 4.16-kV Ic
230-kV.

Emergency Pover Systems — Design emergency, standby. and uninterruptible power
systems using reciprocating engines, turbines, and static eiectronics. Facilities have
included up to five emergency generaiors, with open transitions for testing and
restoration, ciosed fransitions Tor testing and restoration, and paratle) operation for
testing. ' :

Constructicn Observation and Testing ~ Resolve technical issues during sonstruction,
and perorm testing of compleled electric power systems. Troublashoot power system
anomalies such as power quality problams, and ecrant eguipment operation.

Control Projecis

From 1987 thretgh 2005, engingered a number of control upgrads projects and new
plant conlrol systems in both the elactric ulility and industrial process sectors. Those
projecis ranged fram 100 hard-wired 110 to 5500 hard-wired /O, including the foliowing
reprasentative projects.
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Phased DCS Installation - Project manager, construction manager, and startup
cocrdinaier for a decade-long series of projecis at a 262-MVV pulverized-coal-fired unit
converting fate 70's controt system jechnoiogies ta modern microprocessar-based
systems. Subsysiems included turbine, electrical auxiliaries, scrubber, baghouse, coal
handiing and ash handiing.

Compiets DCS Installations - Project engineer, construction manager, and/or stzrtup
coordinater for two 650-MVY coai-fired control system replacemeant projects, each with
5,500-plus hard-wired inputs and outputs. The subsystems included hailer control,
boiler safeguard, burrer management, flame scanning (cne unit), turbine control (one
unit}, turbine water induction protection {one unit), motor control, eledrical auxiliary
power control {one unit), data acquisition, alarms, and sequence of event maniforing.

PLG Installations - Project manager {or numergus conversions from obsolete hardware
to programmabie logic controllers. Processes controlled included coa! handling (six
power stations, 10 units), flue gas parbculate removal {fwo baghouses}, flue gas de-
suiphurization {two scrubbers}, fiberglass pipe insulation manufacturing (7 ines),
demineralization, condensate polishing, and emerpency power fransfers.

PROFESSIONAL DEVELOPMENT:

In 2004, entered MBA degiee program with technology management etphasis
{MBA/TM) at University of Phoenix on-line. Eighteen credit hours earned through June
2005.

Since 1887, completed technical courses and faught technica! courses To fulfi
prafessional cevelopment requirements for self and teams. Coursas included non-
linear load evaluation, powar system analysis, power plant dpsngn proiect management,
and computer networking.

From 1280 through 1967, completed various annual and semi-annuai Design
Professionals insurance Corperation fraining courses. These courses covered risk and
fiability in services proposals, coniract negetiation, project management, and
construction management.
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