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BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSGURI

n the matter of the Application of Aquila, )

Inc. for Permission and Approval and a )

Certificate of Public Convenience and )

Necessity Authorizing it to Acquire, )

Construct, Install, Own, Operate, )

Maintain, and otherwise Control and ) Case No. EA-2006-030%
Manage Electrical Production and ) '
Related Facilities in Unincorporated )

Areas of Cass County, Missouri Near the )

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 Mexicé to techm'lcally
direct work crews 1n pre-outage work. With outage delay costs approaching $250,000 per
day, I could not delay my arrival, land 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




10

11

12

13

14

15

16

17

i8

19

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

by teleconference or video conference, but will not be able to leave New Mexico until 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 1s 16cated 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 1ots, 3 acres or
mote 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-lb. To condense into a brief
statement, I have designed numerous power generation installations and upgrades 6ver the
past 33 years, as a consulting engineer in companies as large as the General Electri}:
Company, and as small as my present self-employment. My responsibilities in enémeeﬂng
projects have included Project Manager, Construction Manéger, and Stért—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 indusiry initially biased me toward supporting the
SHPF. However, as I 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. [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.

1 vehemently disagree with Aquila and its supporters’ assertions of consistency. 1
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, 1 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 C ONSISTENCY 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 neighbbrs, 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’é
constructioﬁ of the SHPF began roughly 1 week after the first public meeting, with no
written notification to néigﬁbors, no opportunity for comments other than at the public
meeting, and with{).u-f 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 testir‘nony to the
Commission, Page 8, Lines 1-3, asserts that “The [South Harpér] location was adjacent
(contiguous) to the existing Southern Star gas compressor station, ...supporting the concept
that the plant wquld 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
Southem Star E01, 2,000 bhp >140,750 bhp
Aquila Unit |

(105 MW @
- 100% efficiency)
Southern Star E02, 2,000bhp|  >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 22.4 Ib/hr 558.08 lb/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, 2005, 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.

Page 5 of 19
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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 greatér than motor vehicles comfnon to the neighborhood. In cross-examination at
the March hearings, Aquila Director of Environmental Services Block Andrews asserted
that this statement referred to Athe. emissions rate in grams per brake-liorsepower—hour; Mr.
Andrews was, however, unable to testify as to the horsepower ratings of either the cited

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

The March 2005 hearing was terminated before [ had opportunity to testify, but [
later published my comparison on the StopAquila.org web site. Mr. Andréws 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 (SAO): “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,
1s “based on an annual limit of 2,000 hours per year for each [of] the three turbines
and 6,000 ﬁours for the gas heater.” Using the worst case permitted operation of ali
three turBihes 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.

SAO 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 meetingsxlast su‘mmer, offered an
“Analysis of Permitted and Actual Emissions” based on their emi”_ssions testing in
August 2005. The results were:

Pollutant Permitted Actual

Nitrogen Oxides . 15 ppm 12 ppm

Page 7 0of 19
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{Carbon Monoxide 25 ppm 22 ppm
Particulate Matter 10 Ib/hr 6.1 Io/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 (lb/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 houis, as reported to the DNR on January 27,

2006.

SAO Website: “A modem die.sel 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 engi;l‘le 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
hoi‘sepower, 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

Page 8 0of 19
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emissions are just over one-half pound per hour.

SAQ 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 SﬁPF exceed the emissions of 1,000 diesel pickup trucks. :I'his
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
hofsepower, but does not refute the total emissions comparison: 558 pounds per hour of
emissions from SﬁPF 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

Page 9 of 19
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plant’s particulate emissions: see Block Andrews® written testimony, Page 7, Lines 5-11.
First, the particulate emissions ﬁrom 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

howur.

I believe the EPA document cited by Aquila is actually titled “01350202.pdf’, which |
I found on the EPA website under AP-42 and Cha;-)ter 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 docuﬁlent. On Page 1 of ﬁlel document (Pages 1-4 included as Exhibit
HRS-B), 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 Féctor 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 documeﬁt,
Section 2.4 discusses “Emission Control Technology” (Pages 2-1 through 2-4 included as
Exhibit HRS-4). In the fourth paragraph, after a djécussibn of i)a;img, it reads: “Other
surface improvements include covering the road surface with a né‘w material of lower silt
contgnt. For example a dirt road could be covered with gravel or slag.” Since the roads
paved by Aquila were graveled roads, not dirt roads, I am unclear as to these documents’

accuré.cy for the roads paved around the SHPF.
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Even if the cited document can be accurately appiied, 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 quantity 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. Ihad 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 leeel that
would be experienced by the neighbors. The noise p‘roblem actually experienced by the
neighbors in the summer of 2005 far exceeded my planned simulation, especially in

“quality” of the noise generated.

Aquﬂa has asserted that the plant’s noise levels, pr_edicte"fi and actual, met Cass
County noise ordinance levels; That assertion 1s 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 2 more stringent standard were applied by the City. On Page 5 of the
pre-construction study, Table 4-1, the monitoring i)oints used in the sttidy are listed as
residences, and the last page of the study shows thle modeled points on a map of the area.

The moﬁitoting 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-éonstruction 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 poise ordinance for Cass
County. The two higher numbers are greater than the daytifne noise ordinance for Cass
County. Further, the noise ordinance specifies that levels are"j 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 neise

ordinance, contrary to Aquila’s assertions.

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

Page 12 of 19
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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
Complié.nce Test study’s executive summary (pertinent excerpts include_d 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 oﬂler uncontroliable noise
sources.” [emphasis added] The Commissioners that also live in rural Missouri areas ére
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

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

Agquila did not seriously consider nor fully document the 10v§-ffequency noise,
sometimes characterized as a “rumble”, that is extremely oi;fensive to humans’ senses. Most
of us that travel in urban areas have encountered vehicles, cf;ommonly owned by yoﬁng
adults, with high-watt.ampliﬁerls 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 (October 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 HRS-6), Appendix D, Table D-4,
shows the dramatic increqse 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 épecial use permit application (pertinent excerpts included as
Exhibit HRS-7}. Uncharacteristic insect noise at the tested time of year cléarly 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 ?he “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 prcéent in a residential neighborhood), and is
therefore unacceptable as a residential neighbor.
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INTENSITY-QF-USE

The three turbines’ combined power output rating of over 300 MW, after allowing
for transmission and distribution éystem 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 6ther
than Cass County. StopAquila counsel has requested detailed power demand information
for Cass County from the Southwest Power qul; I will be interested in reviewing this more

precise information.

The tlirbines, operating at full load, consume approximately 4--1/2-bil_li“c_)_1_1_ British
Thermal Units (Btu’s) of natural gas per hour. In my experience, a typical suburban house,
on a cold wint_er day (circa 20F), averages 50 thousand Btu’s of natural gas per hour. The
gas burned by South Harper is therefore equiv_alent to the gas burned — and polluﬁon emitted
—by sbme 90;000 suburi)an houses on a cold winter daly. Considering that the neighborhood
1s presently composéd of acreage lots averaging about_:3 acres each, the SHPF site would
accommodate less than 25 houseé. 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 foilowed 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 “Z 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 altemﬁtes was judged infez;tsible because it was clear the project
would be delayed by the process of getting lawful aﬁprovai for the site or for the
inte;connecting transmission limes. Bottom line, Aqﬁila 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 u/tra 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 1in its evaluation shoﬁn 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. “CBE(;” clearly stands for “Camp Branch Energy
Center”, the optioﬁ Chris Rogers identifies as being the site of choice prior to Cass County
Planning and Zoning Commission’s recommendation 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 justifving South Harper.

The instant case is crucial to the future of t]ip 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 behév_iors by Aquila during
this schedule “emergency”. This will effectively reward Aquila’s management for their

undesirable conduct, providing an unequal financial advantage coinpared to many other
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utilities that follow higher standards of conduct. If the Commission denies Aquiia 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 Comimission 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 inquiries
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. / :

Harold R. Stanley

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

. L0

Notary Public

My Commission expires: | haloT
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Bruce Lurtz

Digtrict Manager

Peculiar Compressor Station
24304 5. Harper St.
Peculiat, MO (1:10?3

RE: Inu:mwdme Alr Opcratmg Pr:{mﬂ ﬁpp!:cauon - Prap Jcct Number 2901-06—036

[Pear Mr: Luntz

The Air Pollution Contro! Program has completed the prc!munary review of your Imermedmte Operatmg
Permit application. ‘A public notice will be placed in n the Cass (,crum} Democrat-Mﬁmursan S
Harysionville, MQ on Japvary 7, 2005. :

The draft pormit is opcn far comment by the pubhu and yourse)f unhi F‘cbmary g, 2005. Thc AP(,E’ wﬂ]
accept comments regarding this operating permil that are postmarked on or hcfm't, the closing date. Please
address comments or recormmendations £ tor changes to my artentmn at:

Operating Perpints Ynit

Air Poltution Contro] 'F'-rogam
P.O. Box 176 .

Jeffersan L:Lt}, MO ﬁj 101

dsf‘tar the end of the commcm pexiod; you will be asked to work with us to address upy comments. . A
notification of appiication acceptance will be issued atter a7l commients have beca appe Dp'mLL!v mulrc.-.\nl
A eopy of this application/norification has al.so boen forwarded w TtPA Region VI and fhe Kanaas Bureau
of Alr & Radiation in Topeka, KS, fnr theu review durmg the pubhc commcnt pcnod ay rc:qumxl hv 10 :
CSR 10-&0(5(?}(&} R . ‘ ,

Shouid vou ‘have any questions, or m.sh clarification on any mmm in the draft p& m:t, pleas:. lecf lra;. to -
contact me at ($73) 7514817, ar you may write t6 the Depariment of Nawral Resoueces’ Air Pollttion
Control Program, P.0: Box 1 76 Jefferdon ("m Missouri 65102, Thauk you for your tizc aud ati-.,uhou w
this matter, S

‘r"

Sinuerely, | . - : i !A
AIR POLLIITION CONEROL BROGRAM

o
[b] PR U 1

fvirofmental Engineer
5810

;»x‘
<z -,L-
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f.l'n.rl il eveelTa (i i A

¢:  Kansas City Regional Otfice & o .
PAMS File: 2001.06.036 bt Reseurer:




FORM OF - DO EXISTING PLANI‘-WIDE PERMIT CONDITIONS T Secncn o
Faciiity Nanig  [County Na. PrantHo, -~ ¥ear Submlltod 7
_Peculiar GCampresser Station ; 0840’ f opag 2007
i —t : —_—— ]
Flease 'n:t A the 5PACE ProvidRd Derow any pe:mn conditians which irg curenty applicacle on & plant mde Lasfs
(2. Prod wetion s limited to 10,008 unils per 12 month rolling avetage. or 3 limit on the facilty's hours of cpemflan]
Permi: Nﬁ ‘ Appiic zble Permit Conditlon
0?20{)0—0{)9 e  |Nox E?T‘lSSIPﬁ" frim thc 2 comgressor engrnes {ETrEA}_and the Iwbl'ie {E#} al’P ?If'liied o
[ L 98 lpﬂ; and 22 4 /hr {10!ai} -
03z, :0045-(}m ' There are ng -appncabla spedfic condiions in this pemnit. Th ere ﬁfe___ppl'cable re_gu I_a;gry_
- L rac,mmmunts thsl sre sunindrized on Forms DP-AD3 and OP-DCH :
| c—memsi : : SR PN S Sy |
R CD.m'p'fiance- R .
. . Ll
] Pen"nﬁ:t No.. -Demenstration Method Descnbe M:nd and GNE Refern noe
.j . _O72000004 fnitial Testing The cons cuns‘.rucllon permxt mquinas infial tns!mg (N'Dx CO 'JOC) r;f
il e — ‘ e E2 oon*)ressor enginos and the turbmc ¢ using E EFA re"ercnce ]
I ) - mmhod" ————n
OrZ000-009 - . Rocordkeeplag . 'lhe?. Lo Jn‘-s or orggines hava cpn'ralfrg limitalioﬁﬁ undar

. oertam conditions. Records of enllnenurbme nnemung

petformanc.e witl ba usod to dﬂtermlrm co.rnp.wnro w&h L‘w :

—— e ey

unerating limpations. - ' 1

e g e

(ot

etttk o ot e A i ettt e vt J

"
i—— —_—

072000-608

Routine Engine _ Sémi-annual NOx monitﬂring st ba c'anduétef" I‘c:r-'anyr unit

Manitaring

R

aesi_ﬂﬂ~

i i e e ST o v e

PRSPPI S

* 4 AL el — [
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MO 7801519 (REV. April 3, 1997}
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Quplicate this form as needed Page 27 nf 39
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FORM QF - D2

PROPOSED PLANT-WIDE PERMIT.

Facitity Name

Peculiar Compressor Stalion

" - Tounty No.
‘3340

CONDHTIONS

oG48

PiantNo. ~

o Section 0
Year Suhmltted

2001,

—— et e

Fleuse lis! in the spats provides b&law aqy propuspd pasrait condilions \l.hl‘.h }'ou wish 'x: gstablish in ihis operatmg DG
(i.e. Production is fimited ta 10,603 urkls per 12 month rolling average, or a limit on the facifty's hours of operation}

_ Proposed Candition -

oy

o,

-

|weec pfoposeEs that al of the fimirs and comziance dute r-mna‘.m-n methcds froam’ the mast

- re.cen' cnmtrucha n permit {i {F’enmt Ne. {3?2000-000) be insludad in the oparaung pm‘m!

. IThese emstmg cunc‘ltvonr arg summmzed on Furm Op-Cos. ND new cundftmna are

proposed 'm h thas apprui -Dn. ]

ad

N

i

At g 3 i

Please descrbe what melhodolagies you fntend 10 use fa demanstate onmpl iance with each of the pmpcsed plant-wido

Proposad Condition

C om pT@nce
Demonstration Method

condition(s} that are heing estal |shcd above: (ie. tegting, monitoring, Fecondkeeping, et }

"Describe Method and Give Reference

—~—

!_i_a_.lp_'!her'

R

4 et 1 Y et e St e

TSP

ey 4 T A AT ety o e et e et ]

MO 780-1513 (REV. April 3, 1997)
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Dplicato thla fesm as needed
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EGRN OP - 2, T - EMESSJON UNITINFURMETIC}N Sechm_'l_tl

[Facifity Naime. : TCounty Ro.  TFismiHe. " [Vesr Submalied
;. ' Peguliar Gumpressof Station | g0 aods 2001
{"" ission Point Ho. 7 T {Emission Unit No. o Source Ciass;ficatmn Cade 8y "
; ED1 . ] Em o . 20200252 :
S M furer, Model Now, D '
anefaclurar, Model No., Date | . "l Maximum Dmign
i Descrption ot ”ﬂ‘f“‘} 7 ofManufactare | SaekIBE g eiCapacity
H_galalr.:rar Ga;-Firgq_ Re@m;aﬁhg En_g_ ine ‘ Coooer—Bessen'rer GMVH- mcz o mBNM _ 2.000 hhp {Ratod)
L ) - : {Modlr ] 30‘) ' ‘
WIll this unit be opé.rated tndar an stemale operahng soRanTo? R T J Tota) Maxi;'num_Design
Yesi__ X Nor___ “fhyes, yau must complete a se.pamze Sedlien D.2 ) . Rato/Capacity
| ’ . ar FGRMA Q?—Dl'lﬂfqredd'}sgenano L ‘ : S

Al mnate Saaat‘no 0.

Mode 1
Desgription: Orly one reapmna.mg emgne operatmg mth or wn:-nnut ine mrbme Thers ase mcperailng Iumlta:inns men
aperating in- this moda :

Alemats Sceanrio lEI - T -|sIt Coade ﬁss.ucl ateﬁ with nganan'o:
Modc 2 ' ’ i : 4922
Desctiption: Both reciprocating enlgneﬂ ara op-ralmg Melhef v-hhcul the turking. In this mede, thBre oro no oparating

Y

Emitations as lang 25 the enging (s operating abave 285 revolulions ner minuta {mm). lf the edgina apera_tes balow 285 rper,
then its enyine loading is limited to 98% wigue. This imitation is included n the construdicn germit for this slation,

]' . . - . . .
Iaiternate Sceandia 10  |SIC Ceda Associated with Scenario:

: Mode 3 _ ' 4922

Descr—pllon flath 'ecrpm{:ﬂh ng enignes 2 and the tl.l“alnﬂ e 2l operating tngether This reclproc‘ltlnq enging is required o

1aperals wilhin a s;;cui.g. operating anve: tope that s dei‘lrmd 1 ihe ccrsh-.unn pezit. The qpﬁrahng envcinpn s dcﬁnad by

— =

—-—-—-w (R e

Vre enﬂma E pec.d (in rpmy) ardd foad {in % torq ue}

Usa FORM 'DP FO1 ort"le back of this: paga |f addltmn.sl space |§ needed fcur muIbp!e Ailemawp Oporatmg Scenanos

Cundmon{sl
Requestag

nescnpmn R '”':L'imitaﬁm Y Fhuﬁmic&;ﬁirdﬁed

[WEGPC is reguesting that af of the operating lm'-m!inns cantﬂlnﬂl:! intha mest recenl consirugtiy in pernii t{Perm.t Nn. QFed00-

0001 be incleded in s uaemtmg porrnlt The'e are na new "ermlt coaditions bamg_propo\-'od in lhl.: application.

i — e : l ——— -t —
N e e !

S— L TS WY | ]

MO 780-1518 (REV. April 3, mr} _‘ Dupficate this form' as needed Page 29 of 39
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FORMOP-DU3 - . ?E.MISSiDN UNITINFORMATION ] . . SeclionD

Facillty Name - Counly No. ™ Piant No. ‘rear Submitted
: Peculiar Compresaot Station : 0840 oods | . 2001
Emizsion POt Mo, T | Eris Sion Unit No. ~ Source Classification Coda '[;SCC)'V“
: E02 20200252
| Descﬂptlrm of Umtra} Ma““faf:ﬁ;;m‘;‘:;ﬁ"_" fate) . _fﬁackibs"' . ”3’2;:%’:;2?:3“
Nalurgl Gase-Fired Recipocaling Eaging - | Cooper-Bessemer GMVH-wCE : 5492 ';- . z.éodAMRated}'_-

: {togified Sf01) - 4 L
Wil Uns unt tm cperaled under an altemate operanng s..a-annn’»‘ T — _. . fl_‘&té;; Mé_m'hmn Desjgn '
Yes: X ‘Na: .- K yes; you must eompleto a s e;mratc chtlan ‘D. 2 S| _:Rnt;téiquaqi;y'

T ~on FORM OP-D03 for each scenado . : ST

*Alturnate Sceanéo ID‘ o
Mode 1 4922
Degoriphion; Bnly one remprccatmg G qne Dperatinq wilh nrmlhuut tht'.' lurhlne There are "o opermng I:mﬂa lions when
npcruung in his.mode, o

. SiC Code.hssoaa&d w:ﬂw Scapario:

Altpma'e "icaanno }D _ N : 7 51c: Code As euated mth Scenatio!.

5_ Mode 2 S - 4922

Descsiplion: Bolth rec: pracating enignes are operatm-g toqe,her withoul the turbine. In this mode; there are no operat: ng
limitations as long a3 the engine iz oparating abave 285 revalutions per minuts {rom}. If the engine operales below 265 mm
then its engine Joatling is imited to 98% torque. This Eilation is included In The construction permit for this stati on.

Alerale Sceanno 107 . 1SIC Gode Assacintad with Scenaiio:
Moda 3 : ‘ 4922 S
Dermptlon Bolls reciprocating enlignes and the: turbine are a%l operatmg togethor, This rec:pmcal-ng anging Is. i'équfréd -

:Bper..te within 2 gpanific eperat!ng,envalqgs 1_ha'. is Cefined in the _cancm ictian permit. The opefa"ng n::w:!cpo is gufined’ b:.
ithe éngine spsm‘d En rpn'_p} and load in % ﬁufque}. o ‘

C;;‘;q‘ﬂg‘::‘ef:} bascn'pti'on' | " Limitation | Poltutant Contrélied

WGPC is requesbng Ih?{ all of he onpratmg limnitations conl.:uned i the miost. recent constructios permit {Permit No. EIT2("UC-
009 ba mcludcd in shis gperaling perrit, The"e ara NQ aw pormit cqndtt:ons bemg wraposed in thas appllcnhrn

. v ae s e— carr w e e rme—— el et it e ——

~—rp

A R 4 e me

MO 730-151 ] {REV. April 3, 189T) - " Duplicata this furm"as neadad ) Page Fof38 -
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FORM OP - Doz EM[SSION UNIT INFORMATION cL Bection D

FEEill‘t‘_.r Nama - T TCounty #o. Fiant Ho. “T¥ear Submiited: 7]
H Pecutiar Cernpresser Station- 0846 - oo - | 2009
}.Emiss';on Paint Ne. : T Emssion Unit Ho. ~ |Source C'fas:;'ir]pa'. on _Cgéic'ﬁcc)_
i E0 R E03 . 200201
i Df:scripﬁnr{of-l.lnit(s} - ,!famtfm;tfu ;:;n:‘::i::xa" i)ate ’ -Stack s A M;j:;g;iﬂ:;g; _
l Natural Gas;Fired_'fEmerg'ﬂ‘nw'Gc’noraio.r A Wa!ikééha 1QSGRU e S03 » - U2bhp ‘
I _
i .
|
. T T T ,

Wl this unit be opetatcd ander a0 alternatn oparztmg sceanno? . ' ) g . qual Maxumum Des:gn
Yes: _ No X yes, you must complste asapardle Secﬁon 02 ) o Ré‘efCapam‘y

' an FORM Op- Dﬂafarmm scena e : ’ : :

Allernai Sccannnlﬂ S “F sxc CBd’aAsqomaled w.rh Sa.-nano

Descriplion: Nane propased for this uni. -

L
S
B
! X .
b _. ,
: - - g o ey
—— Y - i ——
R . ————— — - - . . T e
\ -
e

G‘Dnd ﬂlon{s} Descriptiﬂﬂ
Requested e
- o : T
— - od
i |
E—— I
1
' . . — . | .
MO 7E0-A519 (REV. Apris 5. 1997) .. Duplieata this form as needed : - Pageors _H_,__,,_._'-a
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FORM OP - D03 _ __ EMISSION UNIT INFORMATION _ - Section B

AltemataSmannn IO‘ )

Dasmpnon HNone pm;:ased forthis uni. ltcan opcmte wmqut ﬁrmta':oru- undar an of the sconafios for tm: Tec procatmg

eﬂg1nes_

y

U.,ue F ORM GP+91 orthe bar:k of this pagm if addfuana! space i needad Fnr mu!lry‘:a Altemaﬁw Opcrnhng Scenanm

Cund mnn(ﬂ
© fequisted

WG?C is tequasting that alt of the operating I:mnahons contined in the mc:sl 's-ccnt constnacion permtt {Permit Ny, 072090-008)
be ingl: .:ded in ﬂus aperal ing perr'llt There ang no new pe.rmk tanditions hanng_ grupoced |n tms apali |c.-ahun

Dascription . S R . ‘, L:mltatlon

- PRSP

o - emttmne Ja

MO TAD-1519 (REV. Ap}ii 1, 1997} Puplicate this form as nesded h Page 8 0F30

Faciity Name Caounty No. " {Plant No. Year Subm] Tad
Petuliar Compressor Station | osas 0948 2001
{Emiszion Foint No.’ T [Emission Unit No. Source Classitication Code [SCG)
: EQ4 | e 20200201
Natyr af Gas-Fired Tarhina | __ Solar _Sé—xlu:n 20-T1600 . |. S04 1.5%% th
o N R - | [iné(ai{_ed “i.‘m} s - .._ (Raled at IS0 CDﬂdthOﬂS]
{3l this umit he upernted under-an aﬁernate uperallng swdmto‘? ’ Talal Iasmm Design
Yes: SNor__ X K yes.wu mugt comglota a separale Seclion 0.2 o : Rata/GCapacity
. on FORM P03 For ead‘[ scenario - : : .




.. - T Haliden, Gaverpr « Siepher M. 'viit}lrw:d Dl!‘\.:ml .
‘ T OF NATURAL RESOURCESI

Yrwwid . p‘cw

ST

DEC 2% i

Mr. Block Andrews:

Director of Environmental Servives
Aquila; Incorporatcd

20 West 9% Streer

Kansas City, MO 64105

RE: New Source Review Permit - P'mji:ct‘ Number: 2004-03-1 4'* ,

Dear Mr, Andrews:

Enclosed with this latter is your przrm:t o construct. Pleasa study it carefully. Also, nate lhe specml
conditions, if any, oa the amampanznng pages. The document entitled, "Review of Apphcauon for '  :
Authori 1ty to-Coustnict;” is part of the pe.rmﬂ and shoald be kept wrth thzs penmt n your ﬁles LT

Cperation in acourdance with thess condmous YOUr new suurce rcm:m pertnit applmatmn and w1tll vnur
Part 70 Operating Permit Applisation’i 15 necessary for ocmtmue,d comph amee. : :

The reverse side of your pexmit certificute kas xmpnrtam. information concerning standa:d penmt
conditipns and your righis and nbhgannns under the Jaws and mgulatmns of the Smte of ].'»ﬁssoun

- If you have zny questions rc,gardmg th.s permit. please do not hasxtatc to contact e at (573751 -431 T.or -
you may write to the Depatment of Natural Resou*ces Air PolIutmn C{muol Pr ngramg 0. Box 1?'5
Yefferson City, MD 65102, - ' .

Thank )*o_u, _
ATR POLLUTION CONTROL PROGRAM

Kendail B, Hale

New Source Revilew Unit Chief ‘

Enel : o R R/ A B “;.
closures : o | ‘ o - f; f/"-ff:f : /p'-g"“,. ‘
: T Y & A S T
e Kansas City Regional UEIice A [ A s
PAMS File: 2004-02-143" o o R y
Permit Number: ] 2210 »_ T ST Dy
- 2004-¢g17 U RAT

'u segriey and evcellence in fmf we do

&




Recant permits issued by the Air Pollution Gonirot Program have limited each urbing fo
2,000 hours per year with & limitation of 5,000 hours per year for all the turbines -,
combined. The same limitations apply to the Aquila instaliation. For record keeping
purposes, operational time iz cons;dered te ba the tofal number of hours: that Aqurla has
any of the three. or combination of the three turbmas connected to the. utmty gnd by
closure of the generator- breaker : : _

EMISSIONS!CONTF!OLS EVALUATIGN

Al of the cntena poﬂutants will be emmed from the operatlon of these unlts wnth PMm.
NOy, and CO being emitted in- amounts. greater than' ‘significance levels (i.e. greater
than de minimis levals). HAP emissions are also expected dus 1o the aperation ot the
turbines, with the main HAP of concem bemg formaldehyde. Potential emissions of
both formaldehyde and VOCs are indirectly limited 1o their respective de minimis levels
by the hours of operation corditions in'this permit. . The emission factor used to-
determine formaldehyde smissions will be verified through stack testing. . Dry Iow-NOx
bumers will ba used to control NOx emissions from the turbines. The Special -
Conditions of this permit limits the NOx emissions 10 15 ppmvd on a three-hour ro!l:ng
average. Good combustion practices will be used to control CQ emissions from the
turbines, The CO emissions of the turbines are fimited to 25 ppmvd on-a one-hour
rofling average by the Spemai Conditions of this permlt

The emission factors used to estlmata emissions frorn the Slemens—Westmghouse
Model 501 DEA turbines for the criteria potlutants were provided by the eqmpment
manufacturer.

Patential emissions of the app!rcanon represent the potential of the: prnpcsed
equipment, assuming cantintious opératiort (8760 hours per year), Cond:tuoned
potential @missions are based on an annual Jimit of 2,000 hours for: each the three
turbines and 6,000 hours forthe gas heater. The potential emissions in Table 1
represent the smission rats at 100% leading and ambient conditions of 0.0°F. .
Emissions from start-up and shutdown are not mc!uded inthe em:ss;on estumates m the
~able. ‘ ‘ R .

R




Tatile 1; Emissions Summary (tons per year

= = e
: T T AL

Phyo T TNAT O NA ) mare | 3547 OUNA

S0, 400 | NAC T ONA | 1200 ~286 | WA

NO; 400 NA | NIA | 1.075.18 247.42 | NIA,
VOO | 400 | NA -} NA . 7513 17.26 - . NIA

co . -100.0 SN [ NA 1.080.22 28053 | NA
Acrolein 0.04*H00 | - NA NA [ 612 0.03 ~ N/A
Formaldehyde | 2.0°110.0 NA .| NA 13,58, 310 | NA
PAH 0017100 ] NAT T NA . 0.04 Coaet T NA
Tolal HAPs | 10.0250 | ‘I\L_a.a;_. | NA | 1872 T asa | NA
N/& = Nat Applicable - ‘ i : ' . : S :
* Threshold level for the HAP of cnncem.
PEHMIT RULE APPLICABIUTY

This review was conducted in accordance wﬂ'h Sectfon {8) of Missouri State Ruie

10 CSR 10-6.060, Construction Permits Required. Potential emissions of NQy and CO
are above major thresholds.  Potential emissions of Phtyo are above significant levels
(i.9. de minimis Ievels) Potentral esmsssons of all other poltutants are at de m;mmls
levels,

APF'LICABLE REQUIFIEMENTS

South Harper Peaking Famhty sha n compiy with the following applicable reqwrements
The Missouri Air Conservation Laws and Reguiations shoutd be consulied for specific
record keeping, rnonﬂonng, and reporting requirements, Compliance with these =
emission standards, based on informiation submitted in the application, has been
venfied at the time this apphcahon was approved. For a complete list:of applicable:
requirernents tor your mstailatlon please consLit your operating permlt appl:catlun

' GENEHAL F{EQU!F!EMENTS

. Subm:ssaan of Emission Data Emission Fees and Process !nformaz‘;on o
10 CSR 10-6.110
The emission fée is the amount established by the Missouri Alr Conservaiton
Commission annually under Missouri Aif Law 643.079(1). Submission of an

et

P 2

/éx/é /J'“

Emissions [nventory Questfcnnasre (EIQ) is required Apnl 1 for the previous
year's emigsions, .




132.2 Unpaved Roads
13.}‘._2';1-('icn<:nii - S - : A L

. Wiwm a s'elm‘k* t:mel. an unpawd road. m..,im.e of the whezls on mc rofd sarface causey
[‘!J.h crization of surface matorial. # :ﬂ:l‘lcs e Yaited sl d'wwpt;fi o the rﬁi]:np whesls, and the road
- surfaieis exposed 0 suong air cluvents {n turbulent shear with the surface. | b Lurbuh.ni w .m: behing
. the ﬂ‘l'uJ-. wrtimmt:L i 5t on Lhc rf‘ad surfacs atier the \ehn,.r: bias passedd. L

The pamru;.—m enission J‘ acmm pru:cn ted in the prl.“ ious drofil versien of his section of AP—42 Lo e
dated October 2001, implicitly induded the emissions from vehicles in the firm of eabranst brake wear,” )
- and thre wear as well as reswspended- rowd strface material ™. EPA inciaded- thee satirces in the Errivsion
factor equation for vapaved. pubkic roads (equadion Th in s seclion) since ihe field testing data used 0
develop te eguarion inciuded br“!h mr L‘i:rw emisgions from vehiches and ;,lma.-num from re>u.':elmon -
of read dust. : : :

- Thisvérsion of the nnp'.wed puhim soad em%wmm\ {i 'tu..".s\f u.;uam-.n only. st mres ;mﬁwmte
emissions from resuapenied rusd surface maverial %, The particulate kmisions Treom vehicle pxlawst,
breabcc wear, and tire wear are now estl muled 'i::'[umi:.h using EPA’s MOBILE 5.2 ™. This approsch
eliminuie: e pessitility of double comting erdissions. Doable u‘-untmg resulls whm employing the

“previous Fecsion of the crission facies equotion is Dis secticn and MOBUL 6.2 1o sfimate particufate
emssions from vehicle waffic o0 nnpasod public rouds, Iz also 1-1corpo'aica the decrease in oxnaust
eralssions thai has doeored since the dipaved public e emission faetor equation was dev cluped The
previous version of the unpuy o nuh]u. mad en¥ssion factor cqumm s inotudey estivodtes of eraissionk.
Frosm exiranst, brake wear, and iny weisar haved on emission rates foe vebiclesin the 1980 calendar na:
fleet. The amoumt'of PM refeased from vehicks eahaist hus decreased since 198(" rfd:. 163 doysey: new
vehicle cmmtun starmdardy ang (hsin;sr,s in fuel c\maucrnuc\ o S '

I.S 2 2.2 I MIS%M?CH Calerdation A:-d Correction !’.lr.m'\-..n.m
] he qu.mh v of dust emissions from o mven segment of nnpaud mad varies lmmrh mrh the -
volume of teaffic. Ficld inves tigations also have thowa tal cplssions depend on source PUPATICIEES I.hzn
characturize the condition of = pulicular road ahd di ascaciated vohicle traffle. Charasterization of
these source parametars tllove for“comrction” of enissioi esumﬂteo t specific vond and waffil
conditions pru.ml on public and l‘lduqtna! r ),uj,,\.rq-g,
Foust »lmssmm !mm 'anuvul m'acLL have been four .1:[ res v.srv dm.:f,lh. with the frac! jem ul‘ sift -
(pﬂ riicies ﬁmaﬂu- than 73 micrometecs | uml mEameter) in !he lmd siurfiens m.lh_'ﬂah I'he sl "rac o
is deterined by maeasuring the | prowcition of kxse dry surface dust that passes & 20-mesh ireen, wing
the ANVM.C-156 methad. A sudmury of this method is coniained i Appendix € of Ar-42 ‘Table
13,2.2-1 summiaizes mcasired sift vatues for indinitriat uspived-roads. Tahie 13,2.2-2 summarizes
sommsred siit valees for public uup-wed roads.” It should be noted that the ranges of silt donient vary over
w0 opders oF rnm.mmc’le. Therefone, the nse of dats from 1his mble can pr\fenmkhf intrexduec
corsdetabie cror. L of this daia s strongly dikcour .t;.r-d 'ﬁhen it i femsihle o nhm locaily embered
dg, o :

:'i:.nc:_c tha 811 conteaind

avaral diet vreged w'l VEFY y-mz g{:ugm.m.‘, .cr"-mm, it. shoeid be
tezagired o vse in projecting emissions. As a conservnive drpro\u.nmun. tha ST dontiet of the parct
ol in the area €an D¢ Lsed, ! osty, how ‘ever. shmr thyae ol wilUeontent is normslly biw er than in the
surmi.md- ng parent soil, becatise the fines ure mnumm_w mmomd by the vehicle trafflc, leaving a highor
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i reent Bg‘, m O [kmci-*ﬁ

: {J'.}-a,r varables we lmpeatant in addition to the silt Content of the mad sarface nnicma! Tor
example. al industrind vites, whene hawf trucks angd other’ heavy equipment ace commen, ondssions dre 5
i ghly coreslated sith wehicle welpht. On the ctler hand, lhwc is fer less variability in 1he weights of
wurs gna pickap tracks this commonty wavel putlicly accessible unpaved roads shroughout the Unfsad

States. For those mxds. the miztave eratend of the road surfece watery) may be more dominoat in
deternninig dlttereams i ﬁll"iSlOﬂ 1(..?(’[\ nemee-n, for example 2 hot, desen envisonment .uui i ool
ksl lw.:(wun :

!‘ne PM-10 and TSP ermission factors 1,rw:n1cu lh.fm\ e th.. ouir.omc«af o riqmw\.c Luear
rcgmsm.zs of licld emission test results of vehictes s »eLng aver wnpaved surfaces. D io a limited
amount of infofmation available for IPM-2 5, . the exprassion Tor that particie size sange hak bec £t s.:;JL‘..
,sgm-ui the restilt for PM-i0. Cmmqumuv i qual li.} rm.ng mr :iu, PM-2.5 Faci.;r i lr-waw tlnn hmt "OE‘
the pM 160 LR Casion, B : -

%1 w— //ﬂff

(.’.

132,24 - BMISSION FACTORS Co T 1am

e —_.,_.,._.......__--\—




Tahle £3.2.2-1. TYPICAL SILT CONTENT VALUES OF SURFACE MATERIAL

Tudustry

Road Ulse Oy

~ON INDUSTRIAL UNPAVER ROADS
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Samd und gravel processing
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Western stieface coal mining

Municip! solid waste landfifle =

I‘Ia_ﬁt road

‘Material storage’
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‘ Vl‘_iaht road
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Plait. road
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| Service road
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lrom wnd steel production Piant road - 19 135 V_{);Q—ﬁ} L&l

3

0 -

s

M0

i},

{._. ey i
&

a

13

[

4

GREF JEZ

5015 | BA

4953

dt-60 1 48
'2"'.'4-!5 Bl o

2471 |43 |
34-97 | 58

2818

7325 | 17
ig.20 | 24
05623 | 85
4842 | 84
22:21 | 64




'The foiiowing cmpidcel expressions may be ased 10 estimate the qumum' in pounds {1 m‘."
size-specific pardowiate emissions from an unpmﬂi e, per vehicle mite rave! e (VT

For vehicles waveting on anpased surfoced ai fndustrial 5 s, ciniasions are cs:im@xted frousthe following
eq\}utmn. ' - : : o B o :

E = % (W12MWH) e U

and, For vohicles wav hog on publichy ucc:'ss:bic coads, donun_:ed by lght duty téirié[q.s, entissions may
bumumau.d fmm the {udlowing, R A

mz)'(waﬂ}“ e

whess K, 2, booand d wre ompivical constents (Referende 6) piven below and

E= size-specific emisgion Facior (/'Y M1
= sayrfaee malena 33l comvent (50
W= medn vehicle weight (tems)
M= surface material moistaie content ‘-’2—}
§ = noun vehich spesy {saph)
€ = emission facior for 1980 N"|‘IC'L- flea r.xhdu\t. brake wear and e »war.-

The source s,imactcrmu-.,x W .md M ,m' veder rﬂ W cnr'\khm Tt m'r -nhu sting tbe enission
cslimtes to Jocal conditions. The metrie cormersion fing Ib,\-"v!['[‘ o grams { 3} p.::r v h.r_h, kilownetor -
teaveled (VKT v us Followe: SR

. - VM= 28 9 cn.'m

Thie constants for, Booations Ta zmai o based ot the stexed am:d‘ ‘oamic -mm. e s:z&; ‘nie shc;v.ﬂ i
Tables 13.2.2-2 and 13.2.2-4, : L
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2.1 8048 RC A (‘MRM !LMMH(::\

f“;mc.xlaw cimissions umuruhenem vehicles travel- e anpavad moads, - !Ju-.t ".IEU.‘I'RL.-\ !rmmg ,
behind vehicles on unpaved roads sre a familtar sight in ruaf arens of the Cnited” ‘;Mc.x Many industeal
areas alse have active unpaved rordds. Whies a vebiclo travals an ubpved road, llsc faree of the wheels an-
ihe road surface canses pnlw,rlzmmu of sweface matatizl Parieles arc Efted and i Irtpned !i'um tha rolling
wheols, und the roed surface is exposed 10 sivong air currents in {avbulent shoar with the sarface. The
turbulent wake h.imx‘. the vehicle ccanm_ue:, to.2ct on ‘dre rosd \urfm, alior lhc w:h iele has pateal

2.2 EMISSIONS™ -

The cmission of roncer'n 'rmn urpaved roads is pm the uiam. maiter (Ph} ﬁb‘udamz, M less th,m1
10 sedcrons fu serodymunic dmmeter {PM-EB} aud PM less than 2:5 mierons m irurdynarmic dinineter
(PM-2.53. The quaniity of dust cmissions from a given segnent of urpaved road varies 11~1mmy with the
voltime of walfic, licld i m.cntu;mrmb also fiave showa that emigsions depend on carmuetion pmuwnm .
that charscderize () the condition of a pa.xm:x]:u road and foyihe asvoriatsd vchcn. wiffic. Pamimeters.of -
interest in addition 10 the soure sciivity (number of vehicle pysses) include the vu_hclt. ‘characteristics s (g2
vehicle wcﬂ_.,hI] the propertizs of the foad surfacc nusterial hurg u\mrbc;ii '\Iit conte:m aneistare -
{.‘:;j.tuﬂ}, :md the s.!mmu. Lwdlhuns {r: g iteq_.cn.c} nd amaunis oi‘ mcums.mun ) T :

Du.st erhissiong 1m=n un;:!a' 'cd ﬂmds haw heen iumd m vy dicecily w 112: th» fraction of silt in the
road suriace materin). ‘8l contsts of ;‘..amclu tess thae 75 in diameter, and. silt content can e
(lﬂ:.nnmec. by niessarine the propurtion of 3 Touse’ l’.‘l.'\ mr.tace dust that parses thrr,-u;,h a 200)-mesh screen,
m,m;:, the ASTM-C-134 mathodl, '

riI‘sTOR"u OF TIG: UNPAVE D ROAD FMISSIO‘\I ¥ AC[DR BEQUATION IN AP42

Th L.umen.'r vergicn of the A P- un}:mvt:'.. road emxss;on fhctor equation fui' dry conditions has the
followinyg S I ‘

elgEEE e

when: '
£ = Vimibssion faetor, pounds pcf Y.'Lhmit.—rml ’Ta'.-c led, ﬂb 1,, M T"j
¥ Parick size multiplier {ditnensiomlessy
s # Sili comient of road surthue matedial (34}

5= mewy vehicks speed, iuiles pez: haur {¥npi}

\’v. = meen veficks weight, fon’

W neer numer af w.iwms .d..z-'m-ns I

The AT 42 discusses how qumam 21 van be exrapola ited 1o annual comditions through the
stmplifving assumprion that emigvions are present o ﬂ;e’ -.fry" iﬂwi on days mmuut 'n "*stzrahle

- |
1ot

2 ]
o TAR s
[ })mﬁ R __f




prc.rmzta ion am:] couversely, aze absent or: days with more t}nu E) 0 in. {0.254 1m.:} of pnan..lpnanou
T, the emission. tactr::: for amnu ng condmoua is! :

whors alf ‘-IUI‘“ tios we as 11f:rorf~ and

',: W num‘wu' af‘ days wﬂ}r at [cast l] >4 mm {0 im. } qf pr-.-t,mu.mnn p&:‘r wax i

‘ .'"}na naa u‘.li. size r-m!im!:u “k fm- {h“!l..,rr:nt p:zﬁwulac size mny:s is shouu ’wlow

. Aerodynamic Paiticle Size Mulliplicr () for Liuation 2.1

30um® 30w tSwm - 0gm Sgm 0 25m

L0 0B U 050 . 036 . 820 0095
'Sto‘:éc"sc‘.ianmer ' o

. The cu.!lh%f etnission factor exuation for unnavid m.uia ‘im appeared i1 AP-43 in 1'.?.'5 '.{‘he -
Lum:nt vemion of the emission iacmr equalion appeamd in 19&3 3 part of ‘:upp]emen* H- w0 the 1h:rd
a,cut:on of AP—AZ - :

“ihe cariic\r version of tbc unp’m:o m_td snuission I‘m.mr Cq.u*wm mcmdeu tie. ﬁlst mo :.orn, ctio
ferms. showi in Biuation 2-| (i.2, st comeht wod mean vohieh mded). Hawever, the dotn hase for that -
version was limited to bests of rublicly accessible unpavr-c’. ronds iravelled hy Hiht duty vehicles and had o
small mnge of averge traved rspeef‘.x (30 t0 40 reph).’ Subsequent emissdun tosring (ub]’)EMﬂH‘l‘ roads at fron
and 5120l planie} expanided the ranges forbeth velm:le welghi and vehiele pead In 1978, 4 modified
equation that ineluded sl speed, wid weight was published in an BPA. repoett In- 1979, the corrent _
viersion dEquation 2-13 was first pub'nm!. it incorporatac a slight rednction in the prnnen* tor \dhcle
weight and addm the wihoe! cormeetion wrm, ;

;ﬂmough the LIniskion f*s:“l(‘r euua!ma for mmner_l ‘1’]30:- Ty bewn .rudlﬁcci ovér the paqf ?,0 ycm'e
all versions hove imporiant comman features, A6l were developa.,..: wsing mulupl:. Hncar regression of the
susperided particulate émission faclos agaiist comrertion parainetess thar descrihe source: L.tm(‘mi.-m. The
st content has *nnustcml? peon faund 10 be of r:r'm..;I importance iy the prodietive eyuanaon, The flest -
version of the predictive Lq_u‘\b(ﬂ\ {mmid anch’ :mh-'-equexst refineraant) inchadid 2 n':uwhi» hnein fp‘mer of 13
rolationshi P 1'v:;twce1 ihe mnws.m Fawdor .m:{ the Foud smxact, silt Content.®

in wlidiion to the u.um ed rosd mhEskion fwmr cq uation 5191. ussed abow. mher .slu{h% have been
underiaken modeE ermissions fani wz*)mcd Tl \rd'ut.u'i‘_ir tratfic. 1 ‘or exnanple, rlm 1943 H:u.kumunrl

* Note thar Juring the 1970, the cxrorcm 1oi the wlt content was roundsd to 1.mhr n"Lau"«' of. rhc g,rt:zm :
sowmputstong] gass, Racall tl_:v. cqu:\b om Tradarad | \ﬁeﬁq_\e',h,‘y‘-ég cucul-mm & "‘x Lcs thie v .

by

capabifity.
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dovurnent for s seciion of AP lu-lz three other candutute emission factor e:[dd'mm-s' Fgquarion 2- | was
resonminended over the osher t..mduhb.:\ an t!‘u.. hasiz of itz \&uiu ipplficabi by, <

Additinal studics addrersid ermissions from res .m._td assos of unpaved m.;.u. in mm: viar, &
1981 report ineluded separate crifssion foton for (3‘! Fahtio neditemaduly waffic, and {1 haal teucks o6
unpaved roads for bse AL westom surfice coal mince . Nedther cguation bore resemblarice fo the generic. -
utpaved road emission fackor (Bguaticn 215 A 1997 study (deiseribed n St:ch{m 4 pi'this Il'.‘]:ﬂft}
addressed amissions due 1o n.Ia"x-.,,-.- h-q}k-upu.cti wrallic on puhht'lv ‘avcenibic oz l.s i Arizom? :
Fiirthermete, in response o Section 234 of the Clsea Air Act Amendiments, the v atemy gurfisce Soul
' mm.ng emission factors were rcuumfm.u'l i hu.ulls from that \tn.d\- are aiso df.s\,nbed n ‘iecnm‘ 4 -

|24 w:i%ﬁlﬁ\t CONTROL fs HM;I_(}( i

. Coni’-ci-;'iu re:luu *érrlh.ul&lf‘ cnnu\;wm fpn unr‘v. e roads fall into th:ee gemm cawgome. a
_follows: sonise tent yeductions, w‘f‘aca: TPy, mui mrﬁhc.:. Freatmeat, Bach of :he culegoties is
iseussod ok,

Source extent redictions l'ml sh; apnguzt fraffic L: rcdme p‘utgamw mmasmb '"hc spiissions
diroutly correlat to the vehicle nriles teavelod om the road. An exanple of Bnifing datfic restriciing nm.
‘s by certaiy vehicle types. The fron and steod industry. for oargle, has instiiniiad soine: mu,lnj, e hu»,;r
TTOET2MS 10 c‘-ummue a large number of u,hzc!c pasacs deving shift changes.

‘ Surfaee ITaveTaeis ujer a lonp- lerta corisn! lca.,hn'um* Paving is 4 5 leac-= improverment that s

g highly effeciive comol, ait'ca be cusl: pmaibmie L\pecuuiv an fow vohuome Toads. Feom past

experience, paving has-an estimatéd 99 petcent control offi ieieney for PM-10. Comrol efficiencies.
achicvahle Ly paving can be -..Sth’It{:G by camparing smissin fecrs for g ved and paved road
conditions. 'the prediitive smission tacto: equation for paved roacs, given in AP-42 Section 13.2.1,
redquires estimatien of the xilt Wnading o1 the traveled portion of the paved surfee, which ia it depends on
(aithe njenaiies of dimusiton V}messes that edd ailk 50 the sarfus, and {bY v.hcﬁhet the pw::nmxl i
penedically deanod. ‘ :

. Other surface 1mprm 2rtints mciude covering the :oad "L'IT'EJCD witly @ mew’ :mama] of Yower sil
eonlznt. For exampie a dirtroad could be covered with gravel or sing. Aldo, rfgular mafnfenance practices,
such ag grading of yruval moads, hielp to reiais ianger aggropale sizes o the waveled pastion of the road and

thus help peduee eminsions. The: ..mounr of emigtIOns '\':duchun iy Hed directly wr me seduction it wur fﬂu,
sile conrgut.

Sutfasc ivsinenty nchude eqmirol tedmn]ua..s that. Tegguiny m-q;pl,c-umn sm,h as -vatmng and
“chemionl sishilizalon. Watcring increases the road gurlace matstars content, which o ouu‘ﬂmem'c_a the 538
purticles and reduces thetr Bkclihood fo become suspended when ¢ vehicic passes over ihe road suefhee. The
vonted] efticiency of watering dee.nda upon () the applicative rate uf the water, (b} te tima harwwn
applicatiogs. (2} tralfic virlkerne dr ing the perind, aod {d} the !mtumlnmml cond: *mm. (‘brmg. rlm T

l’"‘hemli;‘ui eludvi Heation -mpr‘ ehsos emistinng by \.-Mf.'"l'hl‘}., .}k: 'r vwiesl characleriztics of the road
surface. Adany chernicat u wmaved roud dust suppressais forrn 4 harum‘.\. serface that binds particles
together. As aresult of gnmm againstihe inproved sirfses, e sl cortent of loose 1mteria] or ahighly
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controfled surface may be substintially higher thar when the surfitce wes incoatrodicd. “Thas, the wu.tch
emmission thetor eqistion for ympaved. toady wsuzlly cannot be uiiad to cstirmuts antissiony Fom ehomically
slabitized roods. . : .

_ ';‘ihhnu v eurly studies of wnpaved moad dust c:}m..o! showed a stvong comelation betwien eﬂ'-fm ncy
“and ths il wnwli of the sudhee mareriall this coirelation w g hased on de yvery hich (e, -‘*90 percn:ntj
eoirol thtwmm» anid very low silt values typically found over the firs few doys after am.hearml..
Recausy these combtions represent only & small, restrcta! partion of the rangs of dossibils conrditions
encountered dun*w um-b'ul ap;}hs_m}nn cwl., this high c!s:um n‘" corrolution was mlslg.ddmg,

Latr sludy of iunuf-im 3 mmmi ‘nmc-rlu' no s ,;mta ant »ofzel.:rwn betwesn &11? content and contrel
efficiency. Inadditiem. farly high (<50 patent) control effivicncies were fonnd o dconr witlt silt contents
at of above the unoonmralied level. " Because of those fndings, ang akion turned to th:- use of fn.e ameount of silt
pet um*. area fi ., “sitt Jouding’ ) us a pcr;cmnmm* mu:.d!nr. '

CA 40.12-te~rin *.uuy of the "k:rﬁrﬂndm.., n‘ 4 che -rmml du qimve%smtﬁ of LLCE[‘ESt tothie i .L"DL andl _
sieel mdu,s!ry wag cotdUsicd Lhmuuzh EPA in 1985, This \ﬁuh‘ finroy that z‘dmough emission ﬁzuma saried
over an ordet of magnitude, the «ilf boauding valuos varied dverawo orders of ; .zgmrude. and: did not uppLar
to follow a spe..xh:. trend with-tirse, Furthurmwic, the reiulte for the different supprmuis tended to be
Slustered togeth:.r. this Jﬂl..JLML‘..‘l ll*u.l l.ho: \.:.'ru_ms *umm_.,ﬂmr 1}';]55 did not affect qm E ".ding i l!"e- atrns
way. o . . - Lo

'1 tie conmod ei’facmem.g» of Lhcmmal dm.r SLPTIANTS wpend_t: on the gdilition + '\,te itpf:h safiom
raic, 11‘11(. hetween apphcatwrts. and traffic volume botwen mph athous. {Hher 1..:.1*30:. that 2ffect e
mertormanes of dust suppressants inelude the veldele i.hzl\"ddi.-’l.\fjf.‘o (=1, .weragc vehicia weight) und romd
characteristics (e g, beariug siresgih). T'he variehifities in the ubove tactors and in individnal dusi coninol
products muke the contro] efficientics of chemival dust suppressants difficult to caloulate, Past feld teuting
of cmissions from controlied usipavad 1oads B shown et cheideal dust snppressants provide & PM-10
comral effidency of about 80 percesi when appl fod at1e guhar nicrvals, '

Buewise e a,t‘npm .ce.atmuslup of contea! effcioney wuh silt or 52 loadmg cowld be found to
suceessTully maded chamnica] dast sypprescant pvr“trmaw.u.. ofticr tvpea -of performance moadels wore.
developed based on the amort of chiemicaf agplied 20 the roud surfice. Figure 2-1 pregeuts contrud
efficicncy relationships fur petrodeuim resins awei.ipud over tw cim:agn application intervals, 2 weoks ad
1 mondh. ' ' '
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1. Intreduction

Bums & McDrmelt has b:cn \.onlzuc_icd by Aqu_'ta ]nc {AqUJIu) te conduet an m-.r:formcmai mund
level a-;ﬂc«;tmcn s;ud} Tor ihc Sc-uth Iia:rpcr I’e.akmg };acd*t;F (Projtcu. This pmpos:d pm_jeut wl~ he a
simple-cyele faciity ctmsrst.ne of three SlcmcnsuWesmg"muse q{llDS.P, cortastion mrb’m:.s. The
existing lanc se in th:. ﬂcml, Y Ui' the project zite ¢an be t:hﬂrarrr:*aed as g 'n:;mre of agrloull.;rd_ and .
resicential uve I‘t-e, wle ponsisis qf 3 aores, loeated on fat o roting terrain, iny - Township 4 43X, Rargc
32W, Section 2% and 32 e.pprox:ma.m}' *hree miles somhwcw_ of Pacyliar on 5outh Harpﬂr }:{oa.. near
241"‘ sm..,t The nenrest residences ta the. f.acﬂm are locaic.. lo th cast and aﬂJﬂ't of tie s...f Tine HEw
d}mb“i“ﬂﬂ mrhnw. Wit he ‘musac 1M 2n BN h.\sm. dtsmm.,d w Jth seme 5%‘[&:11'1&1“"[ mznzrcs. Th: 1*: a:;
ancexhaust sections of the :-mnbt,stxon furisnes will &l hava sr_lcm:mg eqrxlpmen t ;n:mmm1_som:1_d
levels. The assumed stack atteri-sation peckage bsed in this evalition is the Béonepae for the $61D3A

frbines

Tie ohjectives af tis smé}"a:c. t& condust an ambitni notsc tonitoring effart 10 measure the zmbicnt

aoimd 1&&:3& n the uc::uty of ‘t.Je propr.:-sac‘ :m:]ew h?ll.t‘ QL.AI'IM..Y the 3(!1.11:’ cm]s sioms: ﬁvm the ;ﬂ'{}_]b..l

']-.g,—m-m Doise mad::l.u gto prcd:ct the. pra;ect‘s pro{{.muc. m.\-.tlld !cvcls a prcpcrw bouudan aud op the .

clasest sound m:eutars nthe s -lrmundmg oMMy, and campa.-z: those pm.u.ir:d sowd lr.-veL @ T.hr:.

Jr..e;nuﬁ\.d ap:ahcablc local noise nrdmances.

2. Acoustical Terminolngy ‘
The buman réspmxst o sound 1s-complex and is indlo: nu,d by a variety of acoustic anc[ non-

aconstic fuctarg. Acoustic fuctors genérally include: the sound's amplitude, dum.wr I‘reqtun,v.r

© content, and t'l-uctuatxms. \cn—acou:tm factors w;: all*. inchude the fisieacr’s ability tn hc:.ume,

al,chmated 0. the wund the -vrencr nuturie. towa. ds Ehe noise und the 'mm murce 1hc

l1srcncr 5 lan-T‘PMd!w‘l of the neuessm« of th noise, and the prediciabil s of the noIse. w\s such,

, *‘esmjnsem noisé ia hlgh]t 1ndmdmhzo<i

Amplitede :md ﬁmuem:v oh yz;calh fat amct*n:rt sound =nergy. Sound amplitude iy measured oy
decibels (GR} as the ,ma.hhrmc rauo of u sound prcssurc. to areference sound p1eqcur~e (1(1
mieruPa). The Teferenes sound }‘Iﬁ"‘iﬁ‘.“' wm:monds 10 the T¥pical threshold of human hcar‘r

A3 B ch&.& ina contmucuq hrnddha.n_! noise 1§ rrcnerguy camsidered st _bdm) perceptibic™

°
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10 the averags Lisconer. Similavly, » 6 dB change is generally considersd “cleasly noticvabla™ and

w18 4B change ts Lcneraih consedemd 2 doubing (m- hatving) of the apparcn‘ ltmdncsa

Frequenr,} is measured in Hcrtz (Hz}- whick is the numbcr of cyzles pcr second Thc qmca]
humar ear can’ hea:r fraquenmm ranging fom anpmmm:m:lv IX0Hzto 2u 000 Hz T}mr:al'l ¥, the
‘humnan ear is most sensitive to sounds jn the middle ﬁcctwnme.v (1, {JGU ta §,000-Hz) c.mi s Iess
sensitive 1o. munds m the § -ow Ema hmh frequeaicics. 1\5 sum t.hc A—Wﬂghhng wale was

dev eloped to simulats the uoqnenc» :re«pon:," of the' human aar 10 sounda at 1yptca1

Cnl'lmnmﬂmdl lcw:la The A~wmqb mg scale *'mpha..w: oy wunds in rhc rmdd!e frequanues a:nc

de- "mnhaslzcs sounds in lhn lcw and h:;,h frequenci cc. “Anv soung ic.vt:l 10 Whl"‘h rhc A-

wnmhtmrr scale bas boen appiwd. 18 exprcsscd mn A-wcighled demnc]& dBﬁL forrei'err.nc '1hc
-‘wmg.hlet. sound pmssum ]efvel and wbwcm'c loudncs:- asmcmkd w iLh :,ome commorl "101'-.0 .

SOUTCES Are hste.d in 1&])](‘ 2 1

Another. wm zhtmg sealo 13 ﬁle C —wclahung scale. ‘I'he, C-wezi ghiing scul-* :mnulaie« ihe lumw.
car'y res‘ponse to rel .atrveiv hlgh treque:ncv sound !evc,s CAtkigh ithucm,\ .auund Ievels, the
respanse of the human ear eur 10 d.i"flrent Heq:mnme: is pelatively constanr. The'C- welghune sca!e :
generally apph(,s to soumi JLVL]S that are much ~11gh¢r L'lar, typical environmatal 3c-und levels
’\Tc-ncthe.equ, the C-w ::sghﬂm, scate can be uscful in evatuatiog Jow- freouenc} sound le*uels
Excessive levels of low lrchu]'l[:V TOESG, while nor bcmg readily pwc-::pﬂh]“ to mc human c
tan br: sensed as alrb(rnc 1’11)1"&12]0115. These vitrations can be felt as ny uch as Ihcv can be heard.
In cxleme :;ascs these \'ﬂ')ra!.m‘!s may Cavge light fra.'uﬂ structures to whratc cnnsmg a
mu(‘cm*:]e vibrstion within rt:bldcnch In nu:eraL Tow- "r't.qu"ncy 1muach w remdencr:s i Lhc
way of perccpuble ﬁbrataons are mtmmmf.d when thc { -w :-_:ghtad sound pre-:-;um ]C‘VC..S are ax or
‘ he'iuw "'- BOodBC. . ' B
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\ Table 2-1: -
Tvpical Sound Pressare Levels Aswcmted with Corhmon l\oise Snurces

bmund Pressuire Level S‘llbj ective , Emirlmment )
(dga) © Evaluation ~Ourdoor Indour
a0 I)caf:rmg I arcrafrar 75 &
- : ;' . Jet awwerat during taksof¥ al
. ._1_3&_ 'Thres..oldo pam  dicanize 67900 fr e
120 Thrcs?‘.uld of fm,’l.__t_, ' Eievated gain " Hardrick band
1 : Jet flyover a2 Y000 ft . | liasiGe propeller piane
o S _ P{i\i"etrlm&v_ircr, matoreyeleat]” . o
oo - Very ioud "25'% awp hom st 10 R, -
| erawd notse at foathal) game S :
o0 Prooaeller plane fiyrover % “é;;émi :‘g‘é m{j.’fid’
: 1000 poisy viben swreet - ° e
_ . factory .
; T i _ Ir.mdc aLte at gk speed,
RO | Modesately lond  Dissel fruck (40 mpb) at 56 fif . garbage daposal.
. o ! R . diglwasher
- - i o . Close conversulior,
0 1. 7. Lond v B«757 dbin curng ﬂig?u ‘Vacaum cleaney, clectic
- . ) : S : typewriter .|
- e Alr-conditiones cumicn:-:::r al{ . ny
] ' M Genera: offic
, Angerdne 15 ﬂ.‘ near nighway traffie [ ;m,ﬁa.pfﬁ ¢
S (et _ Private office |
a Fam ijaldwu} hght brecze, ) Sof: stereo music in -
prdealls L ... residence
. R .=_ O e " Begronm, average
30 Veryquist | Quis? residenlia, zesidence fwithowrty, |
LD nzighbarhood T : ., .
7 : - o _ asad sleren; . -
P2 I TR Rust'ing leaves i “Quiel theatér, whisper
16 - ingt audible s Himan b:':’:?-:lugg
¢ t Thresaold of bearing, :
Saurce: Adapied from Architectural Acoustics. M. ﬂr.n:ra Egan, (388 und )irdmecmraf (;rrgnkzc
Sranderds, Ramse; and Slagper, 1994 '

There are alss objcchw fa\,(o:s W \,anmder when determining the noise and how pmple Ty his

.:ffﬂcted by the ncrse A noise spectrum thal vomains audible purs tones is typicaily more

clnnm'mn tkan a S’pec‘mrn v.-uh the same overal leve] but without the woves. 1t has beer showr:

tiar when noise complaints were feceived from £ power plant when rogistering noise levals :

Aouils, e,
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under 45 B4, the neise #od some tonad cmnponcnﬁ Low frequency siund 1oay a]qo affect
people subjected 1o the noise. Pulsation may eecar when the soned level i 15 7510 RO dBC I e

31.5 Hz setave band 2 residential locdnﬂns

Noise it1 the exvirorment is constantly flactuating, such a5 when a car drives by 2 dog— i'mrks, or
a plane pﬁ_zssm?- ovetnead. Therzfore, noite mewics haye been ceveloped to quantify flucm aving
cnu'ir&n_mmtal noise levels. These metrics include th' excoedance sound levels. The exceodance
wund lzvel, Ly, is the smmd level exceeded “x” pt:rce:m of the sampling pcrma and is rcfe:zcd to
@ 4 slalistical sc;und. lcvel “:e most cqmmon Lot \'rﬂuaﬁ are 1..,,, Lqr., [q;. aud. [.w l'_,,., 1t the it vcl

of.x LOBSI:IDT. sound over a spacz"tc e p erind 1.hal has the same ’-nund e:ne g}- a.s the ax:lu:ll

. sotmd pver the seme periad. L-;J 18 the sound level excueded 9B pE:rc.cn!. af’ thn:: samphua permd

L.gnr..prcscn.::\ the sound lc*vei without the mﬂuum,e of‘ lcud trans1cnt n sc sources .md is”

thamﬁ:-rc ni‘tcr rufstrcd 1068 the- re*ndml ar bachmund sound level, ng isihe s.ound lev: e] |
c,.\ceedcu. 50 per roemt of Lhe s.unphng pmod Lie ‘n:pr“atms the occasmnal 1cmdcr noises zmd is
Dﬂﬂﬂ referred m s the | m.ruswe sound Jevel. The vmdtmr' hcmcu.- rhﬂ L.,-n, _I_«,., and Lm 50 ind
levels can provldc an mdlcatmu of the var iability of the CB'I..ISLlLdl enwronmem I!’ the: awu sical
emmm nent i3 pe:ricn.tlu a[e.at.v “adl’ vah.es are 1dcnncai Al 'ari.c variation bﬂ-m eer thc, »,;htes
Jnmcqtuq the enyirorment ex.penemce@ hmh.\' ﬂu.,matmg sound levels. For m:t.mc:. ‘
TNCASNTEMETNS DAY roadm\ with frequem passm}, vehicles may cause a Jarge vm:!hon in the

statistical s levels. This repor examimes Le, values st nmrlzq. residences fram the proposed oroicet,

3. Applicahie Regulations

Burns & McDunnzll reviewsd gpplicab]c nose Tegulations far the Souty Ha"pq‘ [’camn foeility }nénfe:i

withiry the ciey iinﬁ‘s of Pcc'qua}. Missauri, There is ro hoist ordinznce for. the (,uv of Peculiar, 'T'he
Fed‘r:ﬂ Huhway Admiaz :rauon (FHWA] hay estahlishéd n nuwc lmpac' crm:na for :11 varem land uses
el e to ng.Jwa.ys Somz af the xtmur critetia ate ﬂJustralcd bcimz. ‘

Fabledd T S

Land Use © . Leq (dBA) LR
 Residential. . g7
' Commercial R

- According 10 the FHW A paficy, a noise rece iver 15 considered impacted if the noise Tevel ayproaches,

Cquals, ar exceeds the FHWA s Himits isted in Tabfe 3 -1

Aqui!g Int. o Pezc 4 0713 - Noise 4 tsessment Sy

545 sz

e DAY




Anpdla is nxcposing a selfsmapased facilioy desiyn it o 00 more than 65 dBA Lt:q et the c.osear
residence, Acw*dmg 1 the noige -vr(ucct ons, and based on nimgn triteria -no_lec':om eqmpment
cpeaﬁcat-om and measorenients of cx1<tmg sourd levels, this Hmit will be _ﬂeT with al! peneration unfis '

ond an\,:'llafy eguipment runzing at ﬁ.l ampacm*

4. Noise Measurement Methodology _7 1 .

©n September 7 and 8, 200, Burus & McDoanel] pcrsorﬁuei conducted aobient sound warveys o
qusntify existr background sound icvel meusurcments for three differen: time petiods at varipus.,’
mf.mn'emwt locanions around e ‘IT(Jp(!‘sEC. faciliy 3ocanrm w szther *mmonk th ch La:: ¢dvcrs:,h
mpau ey pmces.. were Favufable fo' conductmg arnb1enl Doike rﬂeasummn’:s dunm: a5 measu:emvm

'penods Accordm;. 0 Amm;.an ‘Qa'mnal ‘s“and:.rd -X]\SIB 3 8- 19"‘ “mcasmemcnb shou!d not h-c

roede A hen avc*agx wingd ve 'OCIW :\Lm.ds mph Cy Ducy o. TV CICES:, OF r.wna f.me cnndmm.'s are

p‘rt‘lm‘ed Dmnb 3 the morning reaamgt (' M«{ ; -.1:1:3 were clear fo :ﬁm ¥ Lluudy, mnd st o

The averape, calss 1o thrca miles per hour {mpk). Ia—npmuues wene around 57 dcgreen Fahrunhett and
lativc hu;mdu} wis 7 -:cn.cnt A&emnm -ncnq,m:m‘-ms {1 PM to ! PM‘) were 1aken \?«hﬂu dﬂes werc.'-

clenz, “md j-s'ts; v an ayerage, six mph ita temperatue 01 W dﬁk‘]’eﬁ& Fah-mhen -nd Te; atm: humrd:tjr

of 40 bereenl. Dtﬁ-‘ng the ¢vcrli'ri§; Tcndingé (4:30 PM e 5:30 PM; skies werc clt:ar w1nd wes :..111‘ 10

- gever. mph thc cempera‘ure was % dLgrtLS rELDTE.ME!T s rci:'.l,m- wmrdm '-V'dﬁ 36 Pﬂ“ﬂnf-

At cac-h of the three v:ennds when gmbient woise was ba:ma. monj w"cd ol Icvui mc&surcnm*t were
made at four Iscations around the orogosed projezt site (Figure 4-1). Tasle 4-1 s each me:'.s:rrcmen:
pairtt ané deserbes exsl locaton, Toe mh‘lt"lt neise monitorine lucations were welacted bccausc :ncv

wers aciessible, and neEr SEDELIVE foise :'st-epuws.

The neaest residense to the proposed TmQ]cc' -su.v iy Jocdtui 1w the east of th« site: admw'l 10 (MPL,

ep'vronmaiu ¥ Y35 ik feer f'om e PTOjeCt ? ﬂrmmcc. rurbime. Ic»auons

Tahle 4-1;
< NgHSe Momtormg Point Lucatmns
L Mo;:::]?ng Lccatmu Descnptmn
VL . Near resicénce rast of the sitg ot the misrszehon of Bast
: 243" Street and: South Hurpey Koud
 MPZ ¢ Northofsite n:a'rr.::cwr.w a1 9812 Laatz-dl“ Stnee.
o WPy Non'h'»es‘ of site near rcmcm::a ar 9601 mm 241%
R | Ao
MP4’ i 'Sm1rru:z~1 of site on Soud Harpes Road near residence
Aguilz, lpc. T ' Pzg: é-n:"l_ ] Notss Agsessrers ﬁ_udy

e
e et ettt T

g;é bt ,%esri




- Fig#re 4-1

 Agyila, Inc. .
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&. Backgroond Noise Levels

Background nofse mcasu:-zmemk were measured at tach of the four lacations ide:xti*’;éd inTable 4-1.

Measurements wers fade in d::{.iht:l\ (dB) at31.5, fi"i 125, zﬁﬂ 504, 1000 OD[!' 4, 0{}0 and ¥ 000

Her {H z} uamg i Larson-Davis -node. 824 seund anm}?cr ﬁr eaca mumtrmng Eocauum &ounc levels
withir the réfurenced frequency bands wiTe measutd sod legped by the 'mahz-ﬁr \iehurcnmxs werc:
take'r\ and accumniated wntil g 8 ab]c siund 1:\.(:! Wi '.rf.ached svhich useally n.qu.rcu amut two mnm:s
The averzge sound lavel Lo, for t,ach momtnr:ng peviod is r:ccrdcc and ihe cnnmhuhon of the frecuen.,v B
b.m ds 1o lh:, Lehea] wum,t ‘e, 8 r_'ut:tamarﬂj' weighted i Epproximate fe r’rﬂqum"y qensmmw m Fhimram
hearing, Some audible nm.:,l:: wem nbmcn dunng the harlqzrnund noise readings, and t.hes axlran..au.a

noises 8 are {haphwcd m lable 3.1, ahmg with the rm:az.ured 'mme levels 2t mc ﬂomt nu:mb r,ac'l

- measurement pmnd
" Table5-1: - s
: . Emstlng Badggmumi Sound. l‘ressure Levels, :IBA L
}1easuremem “Thme . . o o
Pomts Locauons Period ﬂ(dBA‘l L Extraneons .-\m'sesi -
MPe Moring® |- - 44 Highsway 71 tralfic nomse. Some bid noise -
i MP3, - | -Maming |44 Dings batking {minar :_m'u:b‘.m,e;
MP1. ) Moming Al 'nghway 71 trafficnoise '
: 4 . . _r o . 42 s , fT
r-MP - Momné A2 Soroe i g v-ai. Li{fic noise .
MPI - _Afrernoon 55 Inseet noise
ME? Aficrpon 51 _ i Insect siid bird noisc .
LMP3 Aftermoon | 49 Inseet and bivd naise, some traffic noige
i Mpa 1 Aflcmaon 5 _ Hijif:iwzy 71 traffic noise and some hitd noise
. MPUC Evening | 54 i Tnsée: nosse ]
MP2 . Pvcmnh 54 | Insect noise ard rustling fexves .
, . | Insect noise. digtant cxrouiar saw 2ngt backhoe
v T Fxrcnmg k3| sounds, distint people somds and music .
MPL ] By 'mrg LA lasect and bird nojse :

Ths amblcnl A-weighted somd ]euel.-, vaned *oma h'm ot 41 dBA at MP2 10 2 high < of ‘-ﬁ d.Bé\ at JV‘?4

Varim.tm L sour.d levei appem-cd to he related 10 the amo.mt of inseet und b:rﬂ nojge.” I)urmg the.,
L‘mrmn & readings, ‘Dsect Tuise ws noi preseat. Tnseets v-c'rc very ‘oud curing lhu ufll:mw't &r-d cve'ung .

readings. Qv serail, me rncasuw EH‘blCP" noise levels are nor uncomraon for u rural ane_

Aguils Ine, - . Page7ofll Nolse &‘s:ssment Smdx- :
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6. Operations] Moise Levele
Siemene-Westinghduse srovided noise dar fuy § ..nmndul compon:ms ofz ‘\{_l D¢ 41 wwmuxums turbmi:

(Tz.ble 6-1). Tatal seand power ara djs‘tam.e of 3 juet is 1.,5;1mawd 1o be 122 uBA
Table 6—

'-‘:;emens-‘hestmghouse .snm;d Pawer Lﬂ-dx _ '
st Octave Band quuuncu:-. for (ns :ﬁlmn Comhmtmn Turkine Lomponenm dBA

e Oetave Bapd Erequency (Hz i
‘sOL‘N‘D POWER LEVEL SOI‘-'R(‘? TR 6 733 1 280 qgg. _ggén,,éaﬂ 400[_1'2:]“@ dBA
CT Exhaust Txpanision Joint : 3123925 1220117107 D4 1091 W06 101, 116 |
crmmu;mkmx.,mswsmemvnammm 3 39324 014U ST TR bw 3w T ies T 32
[ CT Exbaust Stack Walis 3137t A L v, itk 10 N B T IR
Turbjmeé £nciosure Walls N5 1090 &5 4 ".rj e 176 1 63 . BB ]
Tizrbine BOCIOSITE Vents 13 1 TUa] e o3 iy TR 8¢ tes L e |-
Cpen Amcooled Gererztor R R T 5 93'? R I TE
Tuler uct Watls - 3% s [127 6% wen e s ies o1, Ui |
Inle: Fater WA Evaponadve Codie - Tochodes STangs | 3 138 131 T {‘99 00309 07 fIT
Meehymical Parlage {Towal waill & venssi 3099 - 95 1137 ) 99 it 95 | 88 BB . ER 104
Robor All Couner (1% 30092 ar, fur} M3 023 L 17 | d0E [ 101¢ 493 | &7 A7 . @ 18
Luse Onl Covles (2 x: 55% fin-sm) 3osind 0TI | 106 99 |91 911 &6 109 |
Fuil Gus Syzem _ . LRGIETIIT tza L 118 | 10§ © i1l 305 108 | 198 1.6 |
Tonal Uni D A M3l i3s 13 a1 i us s L3 U R e |

Tising inddistry-accepter unise modeling sofrware t'CadT‘faApr.égrnm] the cxrjtcts& 3rojédt’ noisé'im&:k a
the sensitive rebepiors wers caleufated, The i"ad\la Program fakes ixto ac..o-.mt mch plece of nosc-
ETmENTY equipment ot *he prajcet site and m‘ccmrs npise m-cls ¥ Circsiar contors p? equz.l suund
presyure. At;mmnon was included for sound propzgation qwr vegatabm. name:-s- and shaldmg. -

Sound pressurs w'.'cla weTE [rru.ﬁcl.cd dl cack of tae nca;r:st 'cccp ars 10 1}1:: prcmsed suc Each nagse.
eyzitting pu.'"e of enmpm.m anil Laf.h SeTISIET Boise rmepmr Wl ere logated 1 m the C.xfﬂ\ [UOETarm al

approprize distinces as deterrined From United Stares Gcmqgual Swrvey maps and pmpnscd sité leyout

maps_r : . - E ' .: o "

Pradieted somd levets at each aifthe muritomL_ points; wsrc uetmmm.d by u.rganthrm..alh .nlimg
tapgether the measured h:m'kg'amd noise ]cvc-ls and the noeise levcls predicted by ;he madel foreach
sensitive noise receptor. Tm‘a noise jevels prcdn.tc(. for caah ;eusmw Tbise Tecephor {measiring pony)
razge fram 62 EEA at 1'_va1 1o 58 dBA at MF3 (Tadle 6-2 Tl:e'«. aovmaed Jc\'cls are gcne'aﬂ\ Teluteqd fo
the p:-h’:'-'mi'r\' of the ﬁmitarh'g pm ato the prOJ ectsite. lh.. iargest m\.rci:sc: m snund jevel wiitid he at

P, the closest *cqldc::ce tir the sile, njucw AW inerease fromn 31 dBA 6 6" dBA

"Aquﬂa-, Inc, - o Pagc R Gf 1 1 ' T Non.sc %%cstmr‘.ﬂ__md}..._...—-—'\
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7. Impaets to Seasitive ‘\miss: Remptors , .
T‘rc *-Ensl ive ol -crlsceotara g]mcﬂ iz rhe prc}pmec {qml& sn:e are four rcsmenc No‘s-n:hm]s,_

Thospinls c:ut mh—r somvmunity facilities are hc.axed within oie m:.ie of the site.

8. h.qmpmcnt and Pructdarea o M[ingate the Mi‘eu.u. of Noise szwans Dunng
C onstraction and Operannn -

T '1e .ollowmg mflcmurca ca_Jd be Lsed o n.ﬁe,stc souad during aons?mctiqn?hd ‘aporazion of the

prclac'

Construction - They wm.tmcum of the vropuosed p*r.uuct wﬂ be numla' ID tha‘ o- am ulhcr mﬂan'm-m T

large-scale construction vroject imd will general by employ the same types of LD“:‘E{&ICLLOH ec.-ulpmcm -
engaged at uﬂm wnstrm::mn sites. Pile drwmg rypically one of the noisiest CO'ISWGIIN'I ax:nvmea. Tay
G be vcr:um,d Oreerall mte cmt:“ucﬁon watk iz cxp‘ctcd 1; take about 8 months, danng which a _
. rumter of different ca'mrucuun phms will be r;n-qn]z*d Iach phase wiil en:'pln} A .icn.'n Uik of'

f:qupmc:xt and will have drﬂﬂ‘u* Aibise ergiasions.

Qgem:wn Bu.chm‘: m*r:ﬂzls can ‘\e s‘.lcc:sd for "heJr ﬁound arennating pmpﬂtes. <mrdard st mcmg '

tr.dtLLc*-‘ o stacks and 4lir scund a!*em..zung rrrowmcs coulc 'he vonisidered when -peclﬁl. Lqu pmcnt is

splt:cu:d. The tue of a;,m_:-.m:.-wear.her etelusires ar‘nund ma]rrr m.tdnnr equipment would help m:'us,ai;,

the overall sound fran: the site.

— ikl - - - et e - e M

Aqula Tos, - o Page 1101 11 Noise ﬁ_qyasm-:::l Srudy




Hh 458
! Epood

a0 oGl
8 O
an 0 su
6P o'

N

© gPene
_ ae 0ay.
- SPOOF

B Byt
0 0ag

509 goUR b

B —

OITR LCTN OGIF DAY

R T

a5e8  pury

ooww

JC96  atte 9049 - DE‘YG

8P 064

bbbt ttnnin 88

COAZ c\_mm

PR N PO TR SR e i I R 3 I B [ oy S R

: ——, .\....“_.._....q..“..l.._.,.:_...1 ,“_“l1||_.J|11.J.......1]_....._4
.......,.n_mmm_ mo

A A A A A A A A AL oA

P

—
-,

wiEz N5 bosz o.RR D0z DSSZ - ODGE s ogw nﬁnu Uisz  o5a7 gmw sm:w E:n

[T L L

NEI S..«. OdEZ OOYZ 0erd Q0L ORIZ OCiZ %ow Ebn _pnmw acc_

P aal,

_.,14|”|14..IJ_ "

i LT U ?
SGe - 0081 OSLE fRIZ1 D6y

pRY

1 ! *
Y '
0o
i
) jas! .
12 ’
. £

e onbv nwm_ 031 NS 00dd  UsdT 004t g
. 1

sl sa Lo 13y

TH A e gy ey geprye -

0022 . 0522

[T ]
be

OgfL

MYE OKR - 0GCE 0B 067

L 5T

"+ HEs-¢

-
»

VL

648, 00lS  oshy ooom
e T Atk

1al4]

SYEE 0068

Dase




II | o  _NoiSé}"Compl’-i”anceiTést

o | Aquﬂa__
. South Harper F‘eakmg Facility
| B o 3 Cass County, Mnssoun |

“August 2005




E.'\.l: CUTIVE SUMA, —\R‘L

Near-tield meagurament: nrr}lmfi'_c'. 'h af the dnce -:f.nﬂm':t.-.s“l *u-"mm and rwa, Tz -fel d TSy m"nt':

¢ the r.-nmpéian:c 1081 :l'.\rll'lr_ South Harper .-“..'-'lq ng pacilry, . \.0 e
Hiigor l\.au“ ‘\r-' '

'!Or-k.am I]Ldl =

{aia "n E'-_ncaho'ﬂ WEIE 1D

- thg ‘“ 32 Tasy Prm..-s..um Pyere: il upa] iy

(e

_ *umjl *rcm\ 58 el
W e'—;l.rwhﬂmt‘ an! ju.ui.:l Al (‘{Jm‘“.h!]ﬂl"l tmmm, ard \1.4-. 53 r'm 2 Aquia :md -L

R L'lm.d'ﬂ:""-t IETREEY mn >~.S JB& .1“(:1‘".5!\::{ Rwund |hA t.cuund env elr.mc' t.,t_\-‘].‘LL for : h" ,
; n.'.w.ll ek seatal pienti mnnd '“'E‘\\_Hr:

oy Jm..sm.n lur.)m .l‘ld slack. m'pa.'.":i Avi. Whilz tha iz

':."rc: l'h"“UT'-‘i:]'k‘: v

: “’L..u"il‘lfeé\, 1..km2 "1* hn.::.,_:-uund 21, o:s tfr m,}up;m:m

“avily i w'*ll-

ﬂn ECS avir vunst dl?"'ﬂ:’ .‘I']- ﬂ& ‘im'-p. ﬂ'leT"'m{ '~ d"" e

sy (akies to deterhe eonp-iance vetk e Cnee Cotan Nolse

e Higher thas -'“’:twl:icd 'c"'-"? By dnesact

Fereuline meme misastremsts weye

Disrurizance Owdinanes (N, 03220 Bockpround veasyramenls wers
mvEe o lhe .'1le| 2l wtior nen-Aaia 3 panersled noises in heurea (Jp‘....ﬂ onal ol B nka\,zrer---r-

N1 i ITom the Tsec .ar\.l wihier L!.‘:!'J-Z.\[]'.Tﬂl.aule nexe SO

ware also highh. due o he o




TABLE IZM Far-led Stack Bnckg__ynd and Opara::onal Mea-rau:ements
T Type Far-Feic Slack keasuremen
Hnit Un'tt and Al t’!\*ec
Trater. Bite0s
‘Location Rewaplo Ko

. - 3.ohe
Gverall Sound Sound.
. ce - Pressure Level, | Pressure  {. .. .
Lecation ' - Descrption .- _GBA - | Level,dBA | . Extrancous Moises’
T Ambient o :reﬂ__ o o ~ | inseci nosa, Some fany

[-\_.uopif‘r Ne.d . opéralwg o - 387 ] . 34 -1 an-he oporatig.
Racephr l\n 1 © Ut "pc"'mL . . 834 87 1. Closeciintige

. - ‘ T G "fwspc?‘ﬂa":se._back;;:
:‘iec!:-_ntnr Nu.i Unrl1 2.ar: '3 mﬂr.sl'\n - 563 -}  T6F | . Teepng,




| Resadentsa!‘_
o Nmse Assessment Study

| | Aquna'
Sauth Harper Peakmg Facility

Auguét 2005

Cass County, Missouri ,{ B

| {Ey 4 }; _/{5 __ 5

f }‘Ief /aléz



A L e i et

' Figuire. B-1

faive Bfam:l Frequeucy .

Background and Operational Sound Pressire Lovels (dBA)

2415t Strwet One-third Og

P e ——

L Hac:kgru's.'u'u;i :31"'1.= RA
G Opardsormd SPL, dhas

,
f
H
i

YEp

0010 e e e marmat e s e

.:
e me s I e —— i 9-‘.' N

f ;2 = 2 L]

Z
=

2

148} [0AT] 2INSBaLY NUNGS

Frequency, He

H
3




| W L&dm

i 164 bkl wtiy )

! R i E_.ﬁ.:
1 N [odar pop m Sa_us.- »h !quai
TN F 5 & IWARTE KL 1N Rheden v

I HREIpA R e L
F] !.i..?l.«-..i.p!:l.-n
'
i

L ey «.__..Ek_ii.a.géx T

N e N AR Al i e
TARAR_gp7 Al eV NI ) RIpe:
|_usryundey miumy s.0em

.—.E_n.:‘:'z.u.....en LT3 ] F-Iﬂn.—

F e 0 M R G g we

ecqpurd .Jedu. Wt prey B pieasar

- Tl e A IR b Wb prani i

14 reo ol

Ny 197}

._..33 S g

!.Ec.?_ “HHMq 9,._ LRSI .b!__r!
| g pace

“naaning iy A auypucuy
} Bt dbane s - i G

- TRVIEUTIAG Rl KLY PUE Tk

TS o
Gk Mrdr ey fided

RISivE M sses
‘ERIE IRWRE

- ) TR Lty

B TRl mrd et

[T kR

i s
k]

s’
g5 B 1 L]

“pheing I
NS AR A ]

"y .a.—!..n .

RSES

T v BELINEME 19 TR

ISr

sz ity P AL

byl )

T I Wt e Il s

Alhicg, ivest,
! hPL den |

Awuve Rogran . iy Mpsey e e B Ly | AL w»ﬁuu..u..w_: Iptue dpnr a rarn oy iy T
_ . A B 1R R L gt _
e . - = PRI
a.._.‘_._. v, gk . pvaged il dava)
) Papa Mg EHTIWS ML T .
A PR |53 AU Ane s iy
LSRN L BN bt LI Ll s b ALl L b, I
H bl )l e | MR 3
Co "B OIS £ W
: I . ..__cz.kfa.._:.....n
. .-_......}a i, Sl b .
. TR A5 R ETTN
T Sam) imy v
Akl RIL WY 4 CE MM Rk L) L
: T. 118 SR VTN T \
s i .
. TR Rt z_.....hq..x.-..e.-\vL . .
N e D NMELL 4 LML o : Ar e
Tt Bebrry 3 Liysd Krupe IEA M it 9 e e | AR AN wal § eV Aze | matidmg 3 ' e Sl
‘2% wofaddns scbiv o Wi LT YT ._2___5 554 A0S & - :
Faadnad 0 IO SEILS T LORPY FES 0 WIIEPN TRRRIYNT iy Al - i
nivnl a2 |- i SrALRRIY U3IRARIPUNG SR LN R "L SALINBURD T 3L MAK | T BRI L CHT T UASUIRLI o
SpLTyurg 17 ‘jsamisce {uadod i 'WUIL AR SHE 2418 17 ¥Inaa o)1 : w0 el s
H i WHERAIL #irq SO bl e dde Aoy i ALY AY-|-DE 1SR T 4P 000°000' LY | BJiIRd JO YINGE AL Paul ) Airagy ¢ 1
aguy parevs] | Aup - BRYIMKRG AL LT CUNADE JoCELdI0D qUSU R Uy 7 Aseduad jo janm o SIETO0N'E VT e _.-J TR YR ey | ewp iy i
HFD E W g o._..:ce... e Fderb WIZTOR- LA | A50 B b 1E Dhwnnys _.m.c .3 o 48 ._.._on ey -

THD FTNGEA0E

Lt g

1 10D Jualisaniuy ¢

3990 PETT LT SR

R s e e gt e oy
E.—..‘."s%."ﬁ-h

T ..
M LR E LR Cn BN

! ey

| TAVL ANVRWNG
NOILYITTYAT F115 SAISHIHIHINGD
uoRaISIAR BNG ANoTd Buinead
LINOSEHY - SyIoMIaN RENDY

¥
i
1

T masreeeg s pr

e.&._m\.:cn ?na&i_m
_.annua. “SRIEH "paIUan),
LEITEL A .E.._gee._

SURK 2y |

. J_._-wn ’

L.
1 ¥

e,

Hs-5

~E

-X

A

A



e, i

: { Dy

: « S

I Z g S - : V | HN

) -

. . e i *oa

' . i
K g AUILIIAL I (0 134 et "MTLIEISOD YA ‘e3UENG e 'esrciL ELUET L YR EVETRIICS JOPT e SR GAL L7 J0 120005 Frieagee st waen dgEnma 902%; add afm Jey 16 SHLLUIOMY ¢ LE Sy P
&1 £ofi anl Ao Tes IAGUIN tydiie SEld it 20202 " E T POSUSY LG Ly iy e e 0N3ap R [0 Raey AU GUBCEI0N O IR B3 S5 E S REIT WS [R0S IR0 REUSK IUU P e MR U SN G SR MWD onueang Y G

. o T T T A K T : Ot 1)) SR T DAIDTIRR 20 MEU LY DI SOUNTICIS Ot v e )
150U .Gmc_.uﬂm.-:._mohomwﬂ SELLRINY T i ._...i L dik eiy) ) E- s wy ® N IR} &3y QB E0n O n...._u.mE Tuld A2y gT: :

ST RIS RIS RI0G DB 30 O Ul ijusy sz 4 2R ) &[5 AC UL B AN gl L4 r/[
S . : T hasta e s sy SR (GO PR | 1300 (B0 JOYL i St it SPORSN 1 ESTUE 10 JOGE DU JHIIFIHLADLE L 100 DI iy AL U] -
wradrhe 15 Lin paarn AR 3 s s9R0dng LOe340aas 10 415050 D2 <t %

A .

SRR BLSY K 5h3S BlRuyRdMddu Hels o

17 A1y, APRIES U] 0B IO VS & €2 sthur fim, DERSI| PIRY 4] ANGHA DAYELINTS UB 5636 2,307 Julisirisg (LY
R e - - e cee ————e . [ e e —————
1 M H B .
- MEMREY Wl T dmmrmim e g POV . TSSO - 11 3
. e R [y ] (o T
. WALTESR = o gEEnTa PN _n»m [ YT
b R

HIRP (BT = B B I L 1Y Bt

TR gy ! . S A
TTD, K H YA U i : - Y

L YT

........ s L INARER AN AT L SO TR T :
) N Co | WYt i Vgl
v pov WBLTRAN L3 Sy WhLde = M YeH ) 12 A% 300- | U bd L BEAF 248 1 e O W I
o 1R Bl Ep AT WRRTA PR £ © R et kY AT W iary v a2 ) e L K
1.3 P s e v 2 iyl g e TV Mg}l e R R T
v

. e T LTI ) -
B R v SR MM L SN T LY f . .

RIS AL SRE ¢ brwlion Aol gy |

TN s A,

e R
AWNE NfRAS PN WErp Fioc) " - .o . HIMR [ LS TR _.M-m fed .
1B ) SIS L puos U st waek Lo B F T A LI L S W da.f UCRERART, PN TR - A !
SRS MR A A Ve An W el ) Bigaled e AT Radne AW ATy W DT AT NG | GUE R akE e o LTV b, ;
AR e v EIRTIAN B R TR L B e v 2Ny s ™
1A PRI | LSIPI EME O ke o . B _,»ﬂo_!u.mwr_wmh.._hﬁ.” . o
wFEANRNE M E! ¥ S T I T g
4ol =15 b o o S gAKA AL 4L BERIT M 3
. MR = g AR 543 g ; .
b o . Al BRI W .. - - e MUY R Gy AL A LRy R . :
SEELYME R A T Tt pibe Ly - AN il . L erenIarRe ‘ - M ° . o
R ,,..mn...Hn..,..«.unwo.ﬁwu..ﬂ.h..__”.w._.y L S, ClenduaAeeRgrg .‘...mm...u_...,h.E....r.l.l.cns-.....Iaul—ﬁurnﬁm Sk _ums_“.,,.uo.ru.n‘th.ﬁl_ll..ll..lll.ﬁ.-l.._ L . pampav ey - % -
_jantutmneme Gogrg Sip N ‘ o - S —L. L - 4
I HUSFATE WO s b a;.io.uw.“
WeviBdir aacpeuug Ja Teon FLu ARG I RIY P 1T
AR s RIS s pua D et sy e i T TY TR FELY - TS
AL ap anpigy d d LNLIEUPY, Stk B 3§ — AL
ey U W e sy APy a5 L LT R - Lokt~

T o v Adiosag
Ay L C o BRI P LG In s}

§ 198 uadipaboy. ¢

s sy
pBuny 'diysumn o),
L Hnagegy g e,

e hnn....mfww.?n...ez. Sfvemany 0 -

; R L. [T
LT EEE .g..._..._af_w. i ooy,

_.sm...._i.uﬁ_..wm..um e
dma B sy

THY S HTEOE
g Ie— IBVL AVYHINNG .
NOLIYATYAN Hi15 FAISKIHINSHOD .

‘uonsajag ang Aypoey Sunyeay
UNessiin - Tjom)oN BlINDY




?ummar; of Model Resuits iﬂr MU PhC Staﬂ‘ and {}PC‘ R‘epresentatrves

Cnm of pre_s.entatmn Tahle Page ?3

Januarv 27, 2004 vs. JuI} 9 2004 Rankmgs"‘ .

| ‘ Jamrm* 27.2004 Fne—‘r 2ai T\P‘\* Difference -
A, Five SOIDSA G5  Marker : ‘ {$l2 M

R. Threa $41D5. A CEs (“CBEC™) +a‘:.:te&m M HR + 'l.fnrkcf Profermed
€. CBEC + 5PS:Xeel Sys Parr+ Market yTM
D, MEPFTY Cyeling PPA i Market P RIIM

‘_-. Bxelou 1 "H—IF 4 3PS ‘(c::' 2 !s{srke' .. 4321 M’

' oo Ju‘v Y, 04 . Ter-Yea ’\""V Dlﬂ_ggme ‘ L
A F'am SOIDSA CTs + Marker @ - - - (54 Ml:
- 8. CREC + 156 MW SPS/Xuel + 78 M f;{;{!f&-l‘?ar& Profiired
i MW ThresYear a"\:l’emmm \PPI){ NPPI™) + 'hf:zr&et

: “$ G

C.CBFC + NPPIY + 200 MW Three-Year: MEPPH + I 'u'ku:'r
- B CBEC + NPPD - 200 MW Five-Yeoar MEPPH | Marker 18N
: " E.CBEC 1 256 \m Five-Yenr &IFTPPH -+ Marl....l o ¥ .‘n"’& M

. 4 Al sceranios m.lud.. 200 WV of b:sefcad c“pacu} ac"hnons 2010
" “and "921 and mrel ¥ deployment of 50 ‘U'Ju 4 for fulirs koad gmmh

<c:,cduu IGB-:.

= bt hes 7




L

RS

Harold R. Stanley, P.E.
10707 E. 240" Street
Peculiar, MO 64078

Land ling: 816-779-4284 =
Cell phone: 816-210-5008 -
E-mail: haariey@cassieloel

| EDUCATIONAL Eﬁééﬁizﬂcgi
- uﬁiQQrsity uf'm;sscﬁri : a.s-. Eigptri:ﬁaf Enginséﬁhé - 1976
PROFESSIONAL Re'mskarzon :
Profgssiona! Enginegf—‘-ﬁi&séuﬁ, érjd curr__enfﬂC-EES Louncil ‘Remré
| WORK EXPERIENCE: .
12/04 to present — sefﬁ-ernpic;ye'd |
033 to 1 1,‘{}4 - Project I‘.;'?a'néger, Mid America Cclqs;u!ta'nts
05/00 to 0203 - Pl.-':.jjac! ma;qager, _sargep: & Lundy, LLC | — |  : ) o |
03/98 to 04100 - B;anc?"n Maﬁa.g.eer,‘ GE Aut-amaﬁor; ’S.en_'vices
03/86 0 02/98 - Vice F’réslshl::'..-é'nt; Séga.iﬁb.: |
179 to Q2188 - Senior E;'r—:_r:triz;a} _Elngi.ne_é;ﬁ_ 'Burﬁs & Mc!‘)énne!!

08175 to 1075 - Electrical Enginesr, Black & Vealch'
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Harold Stanley

SPECIFIC INDUSTRY EXPERIENCE:
Electric Power Projects

Experignce ranges from 120-volt commercial pnwer systems tc: 759 MW eiectnc util;ty
powsr plants, Spemames include:

Electrical System Protection — Engineer protective relay systems for central station
power piants, cogeneration power plants, heavy industrial plants, university distribution
systems, and commercial buﬂdmgs In the iast decade, rep[aced numerous legacy.
electromechanical and sofid-state discrete relays with modern microprocessor based
multifuncticn protective relays for generalors, large transformers, motors, and
distribution feedsrs. An ongoing multifunction relay upgrade project includes redundani '
262-MW unit protection, 4 large oil-filed transformers, sighleen 4KV motars, 4
transms-'-mn system breakers afxci mneteen 4,18~k digiribution breakerﬂ

Eiectracw Svstem Planping - Perfo:m load allocatmn power flow, \.ollage regu{atlm
installation feasibility, and short circuit studies. Complete planning and detalled design
of faciliies have ranged from- less than 1 MW to over 150 MW joad.- Dee:gnﬂd eiectricat
interconnection of majot co-genaration facilities with supplying utilities, ranging from 6
MWe to 180 MWe in capacity, with interconnection voltages rangmg from 4 16k te
230-kV. |

Emergency Power Systams — Design emergency, standby, and unirtanupiible power
gystems using rsczprocatm’g engines, furbines, and static electronics. Facilities have
included up to five emergency generaiors, with open fransitions for festing and
restoration, ciosed transitions for testing and res.oratmn and pa:ailei c-peratmn for
testing. _

Ct:mstructlcn Obsemat,on and Testmg - Reqolve techmcal issties durmg uunstructmn o
and perform testing of completed electric power systems: Troubleshoot power system
anomalies such as power qualify problems, and grrant equigment. operatmn R

' Gam‘.ré{ Prajects

From 1887 fhrough 2005, enmneered a number of conirol upgrads. prcajec:s anzi new
ptant condrol systems in both the elechric, utility and industrial process secfors. "'hcse ‘
projecis ranged from 100 !*aru—wared HO to 5500 hard-wired 1O, lr:cludmg the faliowmg
represeniative projects: ,

HRS Page No. 2 0f 3 . Aprit 1, 2008
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Harold St?ﬂiey-

Phased DCS Installation - Froject manager, cons truction Manager, and st‘ariup
coordinater for a decade-long series of projects at 3 262-MW. pulw-nzed«wai red Unit
. converting fate 70's control system technologies ta modern microprocessor-based
systems. Subsystems included turbine, elecirical auxiliaries, cmbber baghouse coal
handiing and ash hand Hng . .

Compiete DCS lnbtallatlons Project engineer, constmcﬂor managvr andfor ctartup
covsdinator for two BS0-MYY coal-fired control system replacement projects, each with
5,500-plus hard-wired inputs and outputs. The subsystems included boiler control,
hailer safeguard, bumer maﬂagement flama scanning (one unit}, orbine gontrol (cne
unit), turbine water induction protection {one unit), motor controf, eleciricai auxiliary .
power contred {one unit), data acquisition, alams, and sequenca of event mcna;o;mg

PLG Instailations - Prc;ect manager for nUMEroUs conversions frcm obsolete hardware
to programmabie logic contraliers. Processes controlled included coal handling (six
pewer stations, 10 units), flue gas partculate removal (fwo baghouses): flus gas de-
suiphurization (two scrubbers), fiberglass pipe msulatlon rnanutacturing (¥ lrnes}
demmera!;zatmn ccndansata polighing, and emergency nower fransfers

mmss.omfmg_mmm:

~In 2004, entared MERA deqree program with technology- management empt*as&s
{MBA/TM} at University of Phoenix onrline. Eighteen credit hours earned through June
2005, _

Since 1887, completed technical courses and faught technical cotirses to fx.ifi:
professional cevefapmnnt requirements for self and teams. Courses included non-

{inear load evaluation, power system anatyszs powe.r plant. ci&stgn project managemmnt, -

and computer networkmg

- From 1980 through ‘!OQ: c.amp!eted various annual and qem:—annuae Cessgn

- Professionals insurance: Gcrpcratlon fraining courses. These courses covered risk and o

fiability in services proposals, coniract negetiation, project managernem. and
construction management, :

S— —— i - _——
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