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WRITTEN TESTIMONY OF HAROLD R. STANLEY, P .E .
17

Is

	

I appreciate this opportunity to present written testimony to the Missouri Public

19

	

Service Commission in the instant case . First, allow me to explain my absence from the

20

	

public meetings . In the summer of 2004, I agreed to engineer electrical upgrades for Spring

21

	

2006 at a 26-year client's 262-MW coal-fired steam-electric generating unit . Detailed

22

	

design began in early 2005, and as the April 15, 2006 outage start date approached, I

23

	

specifically agreed March 7 to be on site March 20 in Western New Mexico to technically

24

	

direct work crews in pre-outage work. With outage delay costs approaching $250,000 per

25

	

day, I could not delay my arrival, and therefore could not attend the March 20 or March 30

26

	

public meetings in Harrisonville . I therefore appreciate the Commission considering this

27

	

written testimony . I stand ready to participate real-time in the Commission's proceedings
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t

	

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

2

	

the outage concludes in late May.

3

	

To present my personal interest in testifying in the instant case, I have lived on a 6-

4

	

acre property at 10707 E. 240`h Street in unincorporated Cass County since June 1999 . That

s

	

property is located roughly one-half mile from the South Harper Peaking Facility (SHPF)

6

	

property . At the time my wife and I decided to move there, our neighbors for several blocks

7

	

South, East, and North, and for 2 blocks to the West, also lived on acreage lots, 3 acres or

s

	

more in size . At the time of our purchase, we assessed ourselves to be "safe" from

9

	

undesirable intrusions that would degrade our property's value or quality of life . My wife

to

	

and I shared many neighbors' plans to live at our present location until we die . At least that

1 t

	

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

12

	

To present my qualifications to testify in the instant case, my professional resume' is

13

	

attached for the Commission's review, as Exhibit HRS-10. To condense into a brief

14

	

statement, I have designed numerous power generation installations and upgrades over the

1s

	

past 33 years, as a consulting engineer in companies as large as the General Electric

16

	

Company, and as small as my present self-employment. My responsibilities in engineering

17

	

projects have included Project Manager, Construction Manager, and Start-up Coordinator .

1s

	

My responsibilities in engineering companies have included Vice President and Branch

19

	

Office Manager .
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1

	

My 30-plus years in the power industry initially biased me toward supporting the

2

	

SHPF. However, as I investigated Aquila's plans for the SHPF, reviewed the emissions of

3

	

the plant, and reviewed the details of the installation, I quickly became enamored against the

a

	

facility in this location one-half mile from where I live and work. I have read numerous

s

	

assertions by Aquila and its supporters living some distance from the SHPF, that the SHPF

6

	

is consistent with the character and use ofthe surrounding area .

I vehemently disagree with Aquila and its supporters' assertions of consistency . I

a

	

believe that, as the Commission and Commission technical staff consider the complete facts,

9

	

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

to

	

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

t I

	

certificate(s) .

12

	

This written testimony contains three major parts . First, I discuss four planks of

13

	

Aquila's consistency arguments to the Commission . Second, I present some intensity-of-

is

	

use comparisons between the SHPF and surrounding areas. Third, I offer comments on the

t s

	

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

is

	

AQUILA'S CONSISTENCY ARGUMENTS

17

	

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

is

	

consistent with surrounding facilities and land use . Their assertion relies on four major

Page 3 of 19
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t

	

arguments : the pre-existing gas compressor station, motor vehicles common to the area,

2

	

unpaved road pollution, and noise level . Aquila's widely-publicized arguments do not

3

	

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

4

	

Gas Compressor Station

5

	

The gas compressor station dates back to the 1950's . To my knowledge, it was last

6

	

upgraded in 2000 to support gas supply to the Aries Station being constructed by Aquila's

7

	

unregulated subsidiary . As a side note, that gas compressor upgrade was preceded by

8

	

several month's written notice to the neighbors, including my wife and I, with opportunity

9

	

for comments, and a complete environmental impact study with opportunity for comments,

io

	

sent to us several months prior to the start of construction. By way of comparison, Aquila's

i i

	

construction of the SHPF began roughly 1 week after the first public meeting, with no

1 2

	

written notification to neighbors, no opportunity for comments other than at the public

13

	

meeting, and without an environmental impact study performed to the level of detail

14

	

performed for the relatively minor gas compressor upgrade .

1 5

	

Aquila Generation Services Manager Terry Hedrick, in his written testimony to the

16

	

Commission, Page 8, Lines 1-3, asserts that "The [South Harper] location was adjacent

17

	

(contiguous) to the existing Southern Star gas compressor station, . . .supporting the concept

is

	

that the plant would be compatible with land use for existing, adjacent facilities." In my

t9

	

opinion, this compatibility assertion does not survive the scrutiny of a full comparison of the

Page 4 of 19
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Southern Star and Aquila facilities, summarized below:

2

3

4

5

6

s
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Gas compressor station data taken from Missouri Department ofNatural

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 FIRS-2 .

9

	

The compatibility argument by Aquila is seriously flawed . The gas compressor

Page 5 of 19

Gas Compressor
Equipment Station Aauila SHPF

Southern Star E01, 2,000 bhp >140,750 bhp
Aquila Unit 1

(105 MW @
100% efficiency)

Southern Star E02, 2,000 bhp >140,750 bhp
Aquila Unit 2

(105 MW @
100% efficiency)

Southern Star E03, 112 bhp >140,750 bhp
Aquila Unit 3

(105 MW @
100% efficiency)

Southern Star E04 1,535 bhp

Total Horsepower for the 5,647 bhp >422,250 bhp
facility

Maximum permitted 22.4 lb/hr 558 .08 lb/hr
emissions
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t

	

station is miniscule compared to the SHPF : in physical space (5 acres versus 74 acres), in

2

	

individual horsepower ratings, in total horsepower of the facility, and in total permitted

3

	

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

4

	

facility in this residential neighborhood.

s

	

Motor Vehicle Emissions

6

	

Aquila, in Exhibit 1 submitted for the March 2005 hearings at the PSC, Page 2,

7

	

asserted "Similar facilities emit no more pollution than a diesel-powered pickup truck

a

	

traveling 35 to 50 miles per hour." Aquila's comparison insinuates that the SHPF emissions

9

	

are no greater than motor vehicles common to the neighborhood . In cross-examination at

to

	

the March hearings, Aquila Director of Environmental Services Block Andrews asserted

t t

	

that this statement referred to the emissions rate in grams per brake-horsepower-hour . Mr.

12

	

Andrews was, however, unable to testify as to the horsepower ratings of either the cited

13

	

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

14

	

The March 2005 hearing was terminated before I had opportunity to testify, but I

15

	

later published my comparison on the StopAquila.org web site . Mr. Andrews asserts in his

16

	

written testimony for the instant case, on Page 6, lines 11-19, that he has refuted this

17

	

comparison posted on the StopAquila website. His refute re-emphasizes the emissions rate

1s

	

per horsepower, but does not refute the comparison of total facility emissions in pounds

19

	

per hour. For Commission staff review of the comparison, I'd like to present my website

Page 6 of 19
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1

	

statement, sentence by sentence, with background material supporting each statement :

2

	

Stot)Aquil a.org Website (SAO . "The turbines, operating at full load, can emit up to

3

	

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

4

	

Backaround : The construction permit issued by the Missouri Department of Natural

5

	

Resources on December 29, 2004, lists on Page 13, the "Conditioned Potential Based

6

	

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,

8

	

Formaldehyde, and PAH amounts are included in the "Total HAPs" amount and

9

	

should not be included when totaling this column) . The hours limitation, on Page 12,

to

	

is "based on an annual limit of 2,000 hours per year for each [ol the three turbines

11

	

and 6,000 hours for the gas heater." Using the worst case permitted operation of all

12

	

three turbines at full load for 2,000 hours per year, and the conversion of 2,000

13

	

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

14

	

SAO Website , in a parenthetical note : "(Emissions testing last summer confirmed

15

	

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

16

	

Background : Aquila, in one of the neighborhood meetings last summer, offered an

17

	

"Analysis of Permitted and Actual Emissions" based on their emissions testing in

is

	

August 2005 . The results were :

Page 7 of 19

Pollutant Permitted Actual

Nitrogen Oxides 15 ppm 12 ppm
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It should be noted that the most significant pollutants, totaling nearly 5001b/hr

4

	

when converted from parts per million (ppm) to pounds per hour (lb/hr), tested

5

	

20 percent and 12 percent lower than permitted . However, it should also be

6

	

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

8

	

on December 6, 2005 for 2 hours, as reported to the DNR on January 27,

9

	

2006 .

10

	

SAO Website : "A modem diesel pickup truck, cruising at a load of 50 hp, will emit

i i

	

slightly over 1/2-pound per hour of pollutants."

12

	

Background: I own a modem diesel pickup truck, specifically a 2005 Chevrolet

13

	

Silverado, with a 6 .6-liter Duramax diesel engine . According to the EPA website

14

	

listing certified emissions for the engine model code, this engine emits 4.702 grams

15

	

of pollutants per brake horsepower-hour of operation. That engine is rated 300 hp

16

	

maximum, to tow trailers nearly twice the truck's own weight . Cruising without a

17

	

trailer, the demand on the engine is significantly less than 300 hp. Fuel consumption

18

	

under cruising conditions suggests that the load is less than 50 horsepower . Using 50

19

	

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

20

	

grams per hour . Converting grams to pounds at 453 .59 grams per pound, the truck

Page 8 of 19

Carbon Monoxide 25 ppm 22 ppm

Particulate Matter 10 lb/hr 6.1 Ib/hr

Formaldehyde 1 .031b/hr Non-detectable



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

emissions are just over one-half pound per hour.

z

	

SAO Website : "When operating, South Harper's emissions in pounds per hour are

3

	

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

a

	

Background : The ratio of the permitted plant emissions rate of 558 pounds per hour,

5

	

divided by the truck emissions rate of 0.518 pound per hour, yields a ratio of 1,077 .

6

	

The plant emissions rate in pounds per hour is therefore greater than the emissions

rate of 1,000 diesel pickup trucks .

8

	

The emissions of the SHPF exceed the emissions of 1,000 diesel pickup trucks . This

9

	

is far more trucks than would be operated on this 78-acre site under any conceivable

to

	

residential or agricultural use . Aquila's attempted refute re-emphasizes the emissions per

t i

	

horsepower, but does not refute the total emissions comparison : 558 pounds per hour of

tz

	

emissions from SHPF is equivalent to the total emissions of over 1,000 diesel pickup

13

	

trucks, not "a" pickup truck as asserted in their widely publicized comparison . Aquila's

to

	

comparison insinuates that the SHPF emissions are no greater than motor vehicles common

15

	

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

16

	

character for this residential area .

17

	

"Unpaved" Roads

18

	

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

19

	

pavement of some road sections has reduced road particulate emissions by more than the

Page 9 of 19



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

t

	

plant's particulate emissions : see Block Andrews' written testimony, Page 7, Lines 5-11 .

2

	

First, the particulate emissions from the plant are only a small percentage of the total

3

	

emissions from the plant. The 1S pounds per hour of particulate emissions cited by Aquila

4

	

are less than 4 percent of the total permitted emissions for the plant of over 500 pounds per

5 hour .

6

	

I believe the EPA document cited by Aquila is actually titled "cl3s0202.pdf', which

7

	

1 found on the EPA website under AP-42 and Chapter 13 on miscellaneous sources . I

a

	

presume the asserted 2 .6 pounds of particulate matter per mile was calculated from Equation

9

	

1b on Page 4 of the document. On Page 1 of the document (Pages 1-4 included as Exhibit

1o

	

HRS-3), the last paragraph reads : "Since the silt content of a rural dirt road will vary with

t t

	

geographic location, it should be measured for use in projecting emissions." With this

12

	

reference to dirt roads, I reviewed the background document of the cited article, titled

13

	

"Emission Factor Documentation for AP-42, Section 13 .2.2, Unpaved Roads, Final Report"

14

	

at www.epa.gov/ttn/chief/ap42/chl3/bgdocs/bl3sO2-2 .pdf. Page 2-3 ofthat document,

15

	

Section 2.4 discusses "Emission Control Technology" (Pages 2-1 through 2-4 included as

16

	

Exhibit HRS-4) .

	

In the fourth paragraph, after a discussion of paving, it reads : "Other

17

	

surface improvements include covering the road surface with a new material of lower silt

1 s

	

content . For example a dirt road could be covered with gravel or slag." Since the roads

19

	

paved by Aquila were graveled roads, not dirt roads, I am unclear as to these documents'

2o

	

accuracy for the roads paved around the SHPF.

Page 10 of 19
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1

	

Even if the cited document can be accurately applied, the fact remains that the

2

	

particulate matter is less than 4 percent of the total emissions of the plant . This attempted

3

	

refute by Aquila pates as an insiEnificant reduction in the industrial quantity of

4

	

emissions in this residential area .

5 Noise

6

	

The Commission may recall my plans to play a turbine sound clip at the March 2005

7

	

hearings : my Harmon-Kardon speakers and subwoofer (popular among Apple computer

8

	

users) were initially thought to be "recording equipment" by Aquila counsel . I had planned

9

	

to play a jet turbine sound clip at sound levels approximating those predicted in Aquila's

io

	

October 2004 sound study, to give the Commissioners a general idea of the sound level that

i i

	

would be experienced by the neighbors . The noise problem actually experienced by the

12

	

neighbors in the summer of 2005 far exceeded my planned simulation, especially in

13

	

"quality" of the noise generated.

14

	

Aquila has asserted that the plant's noise levels, predicted and actual, met Cass

15

	

County noise ordinance levels . That assertion is made in detail in Block Andrews'

16

	

testimony, Page 3, lines 15-17 - "The noise studies previously mentioned [prior to and after

17

	

construction in lines 8-13] indicate that the plant's noise levels were typically several

1 s

	

decibels lower than the Cass County residential noise ordinance levels of 60 dBA during the

19

	

daytime and 55 dBA during the nighttime." To the best of my knowledge, the pre-

Page 11 of 19
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t

	

construction noise study referenced was prepared by Burns & McDonnell ; dated October

2

	

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

3

	

On Page 4 of the referenced pre-construction study, Aquila, through its engineer

4

	

B&McD, asserts "there is no noise ordinance for the City of Peculiar." At the time, the

5

	

facility site was not part of the City, but the County noise ordinance should have applied

6

	

within the City unless a more stringent standard were applied by the City . On Page 5 of the

7

	

pre-construction study, Table 4-1, the monitoring points used in the study are listed as

8

	

residences, and the last page of the study shows the modeled points on a map of the area.

9

	

The monitoring points are within the neighbors' property ; the noise level at the residences

to

	

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

t t

	

Page 9 of the pre-construction study, Table 6-2, displays the results ofthe modeling

12

	

study . The "Predicted New Equipment Noise Levels" for the 4 monitored points are 62, 59,

13

	

58, and 62 dBA, all ofwhich are greater than the nighttime noise ordinance for Cass

14

	

County . The two higher numbers are greater than the daytime noise ordinance for Cass

15

	

County . Further, the noise ordinance specifies that levels are taken at the property line,

16

	

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

17

	

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

1 8

	

ordinance , contrary to Aquila's assertions .

19

	

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

Page 1 2 of 19
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1

	

Bums&McDonnell, dated August 2005 and submitted as Appendix I with Aquila's

2

	

application to Cass County for a special use permit . That study also did not conclusively

3

	

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

4

	

Compliance Test study's executive summary (pertinent excerpts included as Exhibit HRS-

5

	

6), "Background measurements were higher than expected due to insect noise in the area

6

	

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

7

	

also high , due to the extraneous noises from the insects and other uncontrollable noise

a

	

sources." [emphasis added] The Commissioners that also live in rural Missouri areas are

9

	

familiar with the insect noise that occurs for a few weeks in late summer, from winged

to

	

insects commonly called "tree locusts" or "cicadas" . For reliable conclusions as to the

I I

	

impact ofthe plant, the study needs to be repeated when such insect sources are not present.

12

	

To my knowledge, Aquila did not repeat the study during the succeeding 4 months with

13

	

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

14

	

Aquila did not seriously consider nor fully document the low-frequency noise,

15

	

sometimes characterized as a "rumble", that is extremely offensive to humans' senses . Most

16

	

of us that travel in urban areas have encountered vehicles, commonly owned by young

17

	

adults, with high-watt amplifiers and large speakers, that "boom" out low-frequency "bass"

1s

	

sounds that permeate other vehicles in the area . Such low-frequency noises are the reason

19

	

for turbine stack guarantees of specific low frequencies, or guarantees of the "C"-weighted

20

	

sound pressure level . The pre-construction (October 2004) noise study, Page 2, comments

21

	

on the undesirable effects of low frequencies, but does not predict the "C"-weighted level

Page 13 of 19
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1

	

around the site . The operational noise study (Exhibit FIRS-6), Appendix D, Table D-4,

2

	

shows the dramatic increase in one specific low frequency, 31 .5-Hz, from background to

3

	

operating conditions . I personally measured, with an inexpensive sound pressure meter,

4

	

"C"-weighted levels in excess of 70 dB, on both Harper and 241'` Street with the plant

5

	

operating . The Vincents, who moved from property on 241" Street after the plant started

6

	

up, reported an upstairs window vibrating from the turbines running, an indicator of low-

frequency noise .

s

	

Figure B-1 is taken from the residential noise study also submitted with the later-

9

	

withdrawn Cass County special use permit application (pertinent excerpts included as

to

	

Exhibit HRS-7) . Uncharacteristic insect noise at the tested time of year clearly affected the

t t

	

sound levels above 100 Hz, but the plant clearly dominated at 100 Hz and below . This

12

	

frequency spectrum leads to my belief that, even if the SHPF eventually meets Cass County

13

	

noise ordinance levels on the "A"-weighted scale in the absence of insect noise and after

14

	

proposed improvements, the frequency spectrum of the emitted noise will continue

15

	

unacceptable for the neighbors . In fact, early in my investigations, a business associate who

16

	

manages a combustion turbine peaking plant warned me that the low-frequency noise,

17

	

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

t s

	

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

19

	

"quality" (the low frequencies not normally present in a residential neighborhood), and is

20

	

therefore unacceptable as a residential neighbor.

Page 14 of 19
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1 INTENSITY-OF-USE

2

	

The three turbines' combined power output rating of over 300 MW, after allowing

3

	

for transmission and distribution system losses, can drive over 70-thousand whole-house air

4

	

conditioners, which are typically 4 hp (roughly 4 tons or 48,000 Btu of cooling) or less . The

5

	

total population of Cass County is in the vicinity of 100,000 neonle , with far fewer than

6

	

70,000 households . Clearly, the SHPF output provides peaking power to many areas other

7

	

than Cass County. StopAquila counsel has requested detailed power demand information

8

	

for Cass County from the Southwest Power Pool; I will be interested in reviewing this more

9

	

precise information .

10

	

The turbines, operating at full load, consume approximately 4-1/2-billion British

i i

	

Thermal Units (Btu's) ofnatural gas per hour. In my experience, a typical suburban house,

12

	

on a cold winter day (circa 20F), averages 50 thousand Btu's of natural gas per hour . The

13

	

gas burned by South Harper is therefore equivalent to the gas burned - and pollution emitted

14

	

- by some 90,000 suburban houses on a cold winter day. Considering that the neighborhood

15

	

is presently composed of acreage lots averaging about 3 acres each, the SHPF site would

16

	

accommodate less than 25 houses . The gas burned - and pollution emitted - by SHPF is

17

	

therefore 3600 times as intense as the neighboring area . Again, the SHPF is a heav

18

	

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

19

	

THE FUTURE
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i

	

Over my 33-year career, I have usually been proud to claim association with the

2

	

electric utility industry . My own electric utility clients have voluntarily followed state laws,

3

	

local ordinances, and best industry practice, upholding a high standard of business and

a

	

engineering ethics . Many of my clients have voluntarily exceeded the mandates, in the

5

	

interest of being good corporate citizens .

6

	

Such has not been the case with Aquila and the SHPF. To this point in my

7

	

testimony, I have focused on power technology and the engineering sciences in Aquila's

s

	

application . I would now like to focus the Commission's attention on two "business

9

	

decision" segments of Aquila's application.

to

	

First, consider Schedule CR-2 from Aquila's application in the instant case, included

i i

	

for convenient reference as Exhibit HRS-8 . This discussion focuses attention on the last

12

	

column, listing "Fatal Flaw" and "E A Cost" [differential cost compared to the base] . On all

13

	

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

14

	

Each of the lower-ranked alternates was judged infeasible because it was clear the project

is

	

would be delayed by the process of getting lawful approval for the site or for the

16

	

interconnecting transmission lines . Bottom line, Aquila had waited too long to follow

17

	

normal processes of approval . The only feasible alternate was one where the complicity of

18

	

the City of Peculiar, offered by its officials acting ultra vires, was expected to circumvent

19

	

normal approval processes .

Page 16 of 19
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1

	

Also on Schedule CR-2, and ofparticular import to the ratepayers of Missouri, the

2

	

projected cost of three of the lower-ranked alternates was lower than at South Harper,

3

	

specifically those ranked 3, 4, and 7 . Along this line, refer also to the testimony of Jerry G.

4

	

Boehm, Page 12, Lines 12-13, where Aquila asserts : "Aquila addressed the cost of other

s

	

options in its evaluation shown in Schedule JGB-2 . Those options were significantly more

6

	

costly than building South Harper." For convenient reference, I have attached Schedule

7

	

JGB-2 as Exhibit HRS-9. Note the acronym used for the preferred option, "CBEC" . South

s

	

Harper was not added as a site for evaluation until July of 2004, see Chris Rogers'

9

	

testimony, Page 3, Lines 3 and 4 . "CBEC" clearly stands for "Camp Branch Energy

to

	

Center", the option Chris Rogers identifies as being the site of choice prior to Cass County

11

	

Planning and Zoning Commission's recommendation of denial of a special use permit for

12

	

Camp Branch (see Chris Rogers testimony, Page 3, Lines 2 and 3) . Aquila's assertion of

13

	

South Harper as the preferred site was based on the costs associated with Camp Branch .

14

	

Schedule CR-2 projected the cost of South Harper to be $6.9M higher than Camp Branch.

15

	

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

16

	

The instant case is crucial to the future of the electric power industry in Missouri, and

17

	

will send an important message to electric utilities across the country. If the Commission

is

	

grants Aquila the requested certificate(s), the Commission will appear to condone lack of

19

	

planning, disregard for local ordinances, and other undesirable behaviors by Aquila during

20

	

this schedule "emergency" . This will effectively reward Aquila's management for their

21

	

undesirable conduct, providing an unequal financial advantage compared to many other
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t

	

utilities that follow higher standards of conduct . If the Commission denies Aquila the

z

	

requested certificate(s), the Commission will send a clarion call to utilities serving the

3

	

public trust, that all will be held to the high standards of conduct that have historically

a

	

characterized this industry .

s

	

Thank you for your time and your consideration ofthis written testimony. I stand

5

	

ready to serve the Commission in its deliberations on this important matter, consistent with

7

	

my prior obligations to the present key client .

s

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

1

2

3

a

	

County of McKinley

	

)

s

	

) ss.

6

	

State ofNew Mexico

	

)
7

s

	

AFFIDAVIT OF HAROLD STANLEY
9

	

Harold Stanley, being first duly sworn, deposes and says that he is the witness who sponsors
to

	

the accompanying testimony entitled "Direct Testimony ofHarold Stanley" that said
11

	

testimony was prepared by him and under his direction and supervision; that if inquiries
12

	

were made as to the facts in said testimony and schedules, he would respond as therein set
13

	

forth; and that the aforesaid testimony and schedules are true and correct to the best of his
to

	

knowledge, information, and belief.
is

16

17

1s

19

	

Subscribed and sworn to before me this 3rd day ofApril, 2006.
20

21

	

, .

22

27

Harold R. Stanley

23 =.

	

Notary Public
24

25

26

	

My Commission expires : '1 (1 G

	

0
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()Db*E

bI15S(3URf . B(d,th,tLI4G ",*c"%a-C,cp4ea\l,M,Idoou " '?i"~wr

RT1tilENT OF NATURAL RESOURCES

,Edt~t - ~ 269`.

CERTIFIED MA11-:7001 2510 0005 7346 8553
RLTl1R-N RFCFIP'f REQUESTED

Bruce Lurtz
District Manager
Peculiar Compressor Station
'4304 S . I3arper St.
Peculiar, MO 64078

RE:

	

ifetcrmediate Air Operating Permit Application -Project Number : 2001-06-036

Dear Mr. Lintz:

I'ha Air Pollution Control Program teas completed the preliminary review ofyour Intermediate Operating
Permit application. A public notice will be placed in the Crass County Democrat"Missourian,
Harrsionoifle, MO on January 7, 20(15 .

The draft pcrn~t is open for comment by the public and yourself until February 4, 2005 " The APCP will
accept comments regarding this operating permit that are postmarked on or before the closing date. P1easc
address comments or recommendations for cbangcs to my attention at :

After the end of the commrnt period, you will be asked to work with us to address any commeatq . A
notification ofapplication acceptanea wilt he issued after all comments hme been appropasLOY aiiilri suYl .
A copy ofthis application/notification has also been forwarded to FPA Region VJJ and the Kansas Bureau
of e%ir & Radiation in Topeka, KS, far their review during the public comment period as royuircxl by 10
CSR 10-6 .065(7)(8) .

Sboeld you have any questions, or wish clarification on any items in the draft permit, please; feel free to
contact me at (573) 751-4817, or you may write to the Department ofNatural k."urcex' Air Pollution
Control Program, P.O . Box 176, Jefferson Citv, Missouri 65102 . Thatek you for your time and attention to
this matter .

Sfncely,

AIR PC11 J.,11"I

SS.-'Ib

r Szvdlo
vtm,rtmenta l lalrzinecyr

Operating Pcrmils Unit
Air Pollution Control Program
P.O . Box 176
lefrerson City, M0 65 101

N Cal

	

'ROT. PY,6GRAM L.~

Y . r .. ."i
Or."p;uUrn, n " .

c :

	

Kansas City Reg, ional office is
PAMS ~'ile' 2001 ..06_036



FORM OP- POI

1%1107H-15113 (REV. April 3, 1997)

EXISTING PLANT-WIDE PERMIT CONDITIONS

Duplicate this forma, needed

Section D

Pzge 27 of 39
.-._.- . . ..- .. .._ . ._._- .._--sue:: - .

JFaci lity -Nanie ,County No. iPlant No . Year Submittod

Peculla .,C :ompre:sarStation 0840 I~ 0048 2007

+plcasa!lst ill the space proNJC4Oeiowany permit conditions whichare eUrranl .y applicicle on a plant-aideb .^ais:
I units .:cr limit of; Produoliut fs limited to 10,000 12 month, rolling average, or a on the facility's houri cperaf?on

i Permit No .

072000-009

Applicable Permit Condition

N_Oxelrassirn .̂firm . the 2 compressor engines ~E1,E2~andahe turb ine fEA) arc-firtd;ed to.`
_. 98 ty and 224_bRo r (!olzi), -.--,

0370042-001
. ._. .

-_ There . are noapplicable spedf;caondi6onsin th3spcrtni-7here. ere p(ICableregulatory

reruire,-ontsthat are sun unariZed on Forms OP-A01 and OP-D04,

..J-~.~.------- -------------

. ..._ . . . . ...._.- ~_ --_... .__.,_ ._ .._.-_-_._ .._ .

Aermit No- Compliance
Demonstration Give Reference

Method
Describe Me:hod and

-

_

072000-009_ !nodal Testinu The mns '.luctlon ierntit re uires inl7fal toshn" NOY . CO, VOC of_

. . .. . . . . . .- the 2 comprossar engines and using EPA-.~. .__...~ .__ theturbipa reFcrcnce~

methods .

v,_ - 072000-009 _.
__

_

RecordkseDi n~--- _-{Iha2compreasornn0tneshnveoneraunglim i_tationsunder

jcertain of operating
_

con_dft_ians . Recordsen.3ineiturbine
ieerformance witl be usod to determine with _~c_omp .'ianre t_in`-

07X00-C09 ^ RouOne En ire .~1Semi-annual NOx monitoring must be conducted for any unit

mom: than 249 hours duringthe previous..- .,_ . .Monitoring- +operating si^tnonlh~

Y

j ei1od .

S

-__._._ .- . . ._ . . .__ . .._ . ... ... . . . ._ ...-. .

I



FORM CP " D02

	

PROPOSED PLANTWDE PERMIT CONDITIONS

	

Section D

M0780-1519 (REV . April ],1997)

	

0uplicato this form as needed

	

Pwgn 28 of 79
_Tr--- ---- -------

r-
1=acltilyName County No . P1antN0- yearSubmitted

Peculiar Compressor Station 0840 00Ct5 2001

Pteass li^ : in the space providec below any proposed permit conditions whirls you wish "xn establish in this operating pcrrnk :
(i .e . Production is 0rntod to 10,000 units per 12 month rolling average, or a limit on the facility's hours of operation)

Propcsedcondition ~.~^

..r
I

^. k%rGPCproposes thel all of the iimlts and comolance . daterrnlna'ion methods Imm the most

reoen' cnnstrtrctia,~enni(_(Permit No. 072000-009) he inrluded in tho operating permit,
These misting conditon n are Summarized on Form OP-D05- Nonew conditions, ale

_ _

_

"a'sod wilh this apolca l lon- ,. . . -

-
~,__. . . "..- . --------,.~. . .. .. .. . . ..--..~._

_-., .___.,.. . ... . .~ .

_-

Please describe what methodologies you intend to use to demonstrate compliance with each of the proposed planbwidn
condition(s) that are being established above : (i .e. ies?ing, monilOri+lg, reCOrd :<aeping, etc .)

Proposed Condition Compliance
Number Demonstration Method Describe Method and Give Reference ..

I



FORM OP-D03

	

EMISSION UNIT INFORMATION

	

Section D

MO 780.1519 (REV.Ap,11 3.107)

	

Dvpflcato this form k5 needed pppe 29 Of
.. .. .... . . .. .. . .... ... . . .

(Vec'i'ty t4'M'
Zount, No . HAM No . Year SubmIcond

Peculiar Compressor Station 040 004a 2001

;Emission Point No .
___
.- Emission Unit Me, Source Cias,0iC~~tiojj code (scc) - 7!

EGI Fill 20200252

'al MGYP'INS WAM.

besc6p~on of U&
7-

Manufacturer, Modst No., Date Stack IDr, Maximum Design
Ratelcap iity ._-

Natoral Gas-Fired Re MI lne U VH-10C2_QW08"6ngg EnaL _JCoaaer-Besserner S()! 2 .000 hhp jRated )

(Modiflid FVV)

Fwm this unit be oporated u an alternate operating swayl? rofalMaximum Design
;Yes: X No : if yos, you must complete a separate Section D.2 RaWcapacity

on FORM O?-D03 for each scenario

list
Al'rrnato &oanro Q: SIC Code Associated with Scenario:

Mode 1 4922

Description : Only one mcipmea tinq a nigne operating with or wiTiout the turbine hem Gee gooperalirQ limitations W'.Ten

operating in this mode . .... . . . .. .. . .

Alternate Sceanrio ID ; Code Associated With SyenaAD;
Mao 2 4122

Description: Both reci procating enfgnaq are operating !;; g-L erwithcul to turbine, In this mode, them am no orafa'ting

Irmiiations as long as the eagine Is operating above 285 reydufjononssper minuto {rpm)- If the engino operates below 285 rpm.

thcn its enyme loading is limited to 98% torque . This limitation is included m the construLlicri permil: for this Station.

ID-. SIC CKNO Associated w.th Scenario :
Mao 3

Do'6'pliorv Both reciprocating engnes and the luw% we 9 Operating together . This reciprocating cngiix: i.^^, mquirad to

operaie'mffiin a Spccific; operating P.nvotope that is defnud ;ii ti r e parmii . :he operating envc1opa nq rimed by

Pie engine speed (in rpm) and load (in e/6 torque).

!U:aFORI.AOP-FOlortheback ofthis p&gO if additional space Is needed far multiple Altemaiiva Operating Scenafios,
11 Xn 1

0 LK 7p.# -r.prj59.... Q.
...... ......

Condition(s) Description I Limitation Pollutant Coutrolled
1-.-RequertQd -- . .
,PC is requesting that . 11 at the: opef&tiW-) Contained in the meet recent cowtru0-m pervrQ {Permit No- 0720013-

c 1̀,, d jn this oDeratincl (remit . There are no new )ermit onadikions being prcpaxcd -nthis so I ca



FORM OP - 003

	

EMISSION UNIT INFORMATION

	

Section D

;Description : BDJI1 recipro cating onignos and the turbine are 031 operat i ng together, This reeiprurating engine Is retiu ren to

':operate wi! hin ? <-circ-Pemt?ng?nvelo iue trial, is E_Fned in '!,R xra;lnxltnn permit . The operal :rg. cclapo !s de8nat by

the engine speed (:n rpm) and load ',in % lorqu») .

jUsa FORM OP-F01 or the back of this page if additional space is needed for multiple Alternative Operating Scenarios .

	

,

onditwns
ax.

Condition($)

	

Description

	

I

	

Limitation

	

I

	

Pollutant Controlled '~Requested
4VGPC is requesting That all of 1118 Operating limitations contained in the most recent constructon permit (Permit No . 072000""
OOJ) be, included in hisopereli ng perr:dt . There are no now (remiit conditions being propRsedjn this cipplica",icn"

I__. .-_ . .. . . .. . .. . . . .. . . . ."-
MO 790-1519 (REV . Aprrl3, 1997)

	

Duplicate this form as needed Pago 29 or 33

~~:Facility Name County No . Plant No. Year Submitted

Peculiar Compressor Station ~- 0840 0048 2001

`Emission PoIntNo------- Emission Unit No . Source classification code (SCC)

FC2 E02 20200252

Description of Units) Manufacturer, Model No., Date Maximurn Design
of Manufacture Stack IDs

.-_ .., "._ ..., ".-. . ..._- RafelCawa Ci ._. .__ .

I Natural Gas-Fired Recil:rocatinr Fn ine Coo er ,Bessemer GMVH-1002 _S02 2,000 bhp Rated

(Modified 5101 f
i

,Will Uris vn .t ba operated under an alternate operating .sceanno? - Total Maximum Design
Yes : X No : I( yes, you must aimpleto a separate Section D2 RatefCapacity

on FORM OP-D03 for each scenario

2. e a- ~ . 9"w$
"

enaCio`(F
. ,

Ib~S~tY~ s ,? Lue.
;Alternate Scean ,.$e ID, SIC CodeAssociated il+ilh ScanaAm

-Description

Mode 4922 ~~---

Only one reciproca ting cn?gne operating with orwilhout th e turb ine . There are w ope rat i ng limit a tionswhen

nporating in this mode .

~Alterna!e ~ScBanrio IO: SIC Cole Associated with Scenario:
Mode 2 4922

DesMpboa: Both reciprocati ng en%gees are operating togeUrer withou t the turbine . In thi s mode, the re are no operating

limitations as long as the engine is operating above 285 revolutions per minute (rpm) . If t he engine operates below 285 rpm

t :sn its engine loaning is limited to 9a'/r torque . This limi tation is included In the construction perm i t fo r this station .

.~_ .
-Alternate Sceanno ID : SIG CodoASSOCiatad with Scenario :

1,10da 3 4922



PORM OP - D03

	

__

	

EMISSION UNIT INFORMATION

	

_

	

Section D
raciVty Name

	

County No .

	

Plant No .

	

ear Submitted

peculiar Compressor Station

	

0840

	

0048

	

2001

'Emission PointNo .

	

EmissionUnit No .

	

Source

	

lassiflcation Cadc tSCC)
__ "_

E03

	

F03

	

20200201

	

I

Date
Description of Unittst

	

of Manufacture
Mamdacf

	

re

ASO 180"1559 (REV. Apri! S. 1997)

	

Dupl]cete this form as needed

Natural Gas-Firgd Emer qnC Gcnorator

	

Waukesha 195GKU

	

S03

mum Deslyn
R-tclcapacitr

Page 29 of 3~

--- ----------------[-.-- ._ . -. . ..-.-

Will this unit be operated under an allemato operating sceanrio7
Yes." No : ._ 7(.- It yes, you must complete a separate Section 0.2

on FORM OP D03 foreach Scenario

r , -- ' '
v .

Total Maximum Des .°gn
' RafelCapaGly

-S_'~_ r r

I Wternate Scoanrio lU SIC CndeAS onated with Scenario

Desr; ripfion : None propaced for this unit .

Use FORM OP-F01 or the back of this page if additional space is needed for multiple Alw malive Operatin0 Scenarios . I

~
Condition(s)

Requested
Descrlptlori `i LImitation

; -

sn.n-red

Pollutant Cantroned

I r



FORM OF - D03

	

EMISSION UNIT INFORMATION

M078a-1519 (REV.Aprild,1997)

	

Duplicate this form asneed. d

Section O

Page 29 of SO

l G-..X f1 ` l~fi

~-^ ~~FacllItyName

Peculiar Compressor Station

- T

County No .

0640

PIantNo .'VsarSubm]ned

0048 f 2001

=

i Emlsslon Point No. Emisslon Unit No .

E04 E04

Source Classification Code (SCC)

' 20200201

Description Noof Units) Manufacturer, Model Date
of Manufacture

, Stack IDsMaximum Design
RatefCa acct_

NafuralGas-Firedd7urnlne SolsrSalum20-T1600 804 1 .6356h

installed ti101 - . ., : _ Rated at ISO Conditions

win this unit be operated under an alternate uperafing Sceahrio7 Total Maximum Design
YeS : No : X If Must a Sedan D.2_- yes, You complete sepamle Ratefcapacily

on FORM OP D03 (or each sonnado

g See iv

Altemate Sceanrio ID SIC Cude Associated with Scenano

Descr iption : No,, propose d [or th(s uni~ ]I can oporato with out timila :ions under aft of the scenarios loMc reciprocating

lenglnos .

I

U:,a FORM OP-FOl or the back of this page it additional space is needed for multip:a Altemafvo Operating Scenarios.

3: b'nate
..

; :C6ri W ~>
�

1~�ti r.V1
..`

cv
J

L.y'.~yrh?1y+4-+1_uiY4_y .
y+

:'

tie nested Limitation Pollutant Controlled. Con(dmon(s) . ' Descripflen -_'Y - --� . -_- --

t"VGPC is (equestlng that all of the opemfisng limitations contained in the miisl recent constmclion permit ;Permit No . 072000-OU9)
beinOuded .mlhiso " erafiapertrhit. There are no new ernutcnntftionsbeingpro Sedi

... _ ._ ... .._- - ._'

r

.. ..'_



Thankyou,

DEC 2 s

	

21 ;0L

Nit . Block Andrews
Director of avimninental Services
Aquila, Incorporated
20 West 9' t Street
Kansas City, h4O 04105

RE:

	

New Source Review Permit - Projcrt Number: 20(A-03-14?

Dear Mr. Andrews :

F.uclosed with this letter is your permit to consiruet. Please study it carefully. Also, note the special
conditions, if'any, on the accompanying pages. The document entitled, "Review ofApplication for
Authority to Coustruct," is part ofthe permil and should he kept with this permit in your files .

Operation in accordance with these conditions, your new source review pumit application and with your
Part 70 Operating Permit Application is necessary for continued compliance .

The reverse side ofyourpermit cartificute has iraporlant information concerning standard permit
conditions and your rigbis artd obligations under the laws and regulations ofthe State of Missouri .

If you have say" tluestions regarding this permit, please do not hcsitaie to contact me at (5?3) 7514817, or
you inay writeto the Department ofNatural Resources' Air Pollution Control Prograrn, P.O. Box 176,
7effcxsonCity, MO 65102 .

AIR POLLUTION CONTROL PROGRAM

Kendall II . Hale
New Source Review Unit Chief

KLIAAklo

Enclosures

c :

	

KansasGity"lt.egional't3Fftce`: " " '
PAVfS File: 2004-03-143

Permit Number:

'T' OF NATURAL RESOURCES

`wrgfty ,vid crradlenre in e;'1 uk ~o

CD

Mis>ourl
Department of



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

EMISSIONS/CONTROLS EVALUATION

All of the criteria pollutants will be emitted from the operation of these units, with PMT0 ,
NOx, and CO being emitted in amounts greater than significance levels (i.e . greater
than de minimis levels) . HAP emissions are also expected due to the operation of the
turbines, with the main HAP of concern being formaldehyde . Potential emissions of
both formaldehyde and VOCs are indirectly limited to their respective de minimis levels
by the hours of operation conditions in this permit . The emission factor used to
determine formaldehyde emissions will be verified through stack testing . Dry low-NOx
burners will be used to control NOx emissions from the turbines . The Special
Conditions of this permit limits the NOx emissions to 15 ppmvd on a three-hour rolling
average . Good combustion practices will be used to control CO emissions from the
turbines . The CO emissions of the turbines are limited to 25 ppmvd on a one-hour
rolling average by the Special Conditions of this permit.

The emission factors used to estimate emissions from the Siemens-Westinghouse
Model 501 D5A turbines for the criteria pollutants were provided by the equipment
manufacturer .

Potential emissions of the application represent the potential of the proposed
equipment, assuming continuous operation (8760 hours per year) . Conditioned
potential emissions are based on an annual limit of 2,000 hours for each the three
turbines and 6,000 hours for the gas heater . The potential emissions in Table 1
represent the emission rate at 100% loading and ambient conditions of O.O'F .
Emissions from start-up and shutdown are not included in the emission estimates in the
table,



Table 1 : Emissions Summarv (tons

141A - Not Applicable
" Threshold level for the HAP of concern .

rvear

PERMIT RULE APPLICABILITY

This review was conducted in accordance with Section (8) of Missouri State Rule
10 CSR 10-6.060, Construction Permits Required. Potential emissions of NOX and CO
are above major thresholds . Potential emissions of PM,,) are above significant levels
(Le . de minimis levels) . Potential emissions of all other pollutants are at de minimis
levels .

APPLICABLE REQUIREMENTS

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

GENERAL REQUIREMENTS

Submission of Emission Data, Emission Fees and Process information,
10 CSR 10-6.110
The emission fee is the amount established by the Missouri Air Conservation
Commission annually under Missouri Air Law 643.079(1) . Submission of an
Emissions Inventory Questionnaire (EIQ) is required April 1 for the previous
year's emissions .
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1lcrunrsgt: ni cr.gLr%~ 1LrLicfds .

(ifr variables art: impr-pliant m odditit:ii to ilie sat conicrI of t11e road surface materiel . For
examp[C . a1. ina,i.S(1'ial Si LS, where huu( trucks and nrhcr hcravy L(l¢iprrtcnI .arc como7(ra . omissinils Ire
tlig'nly cormhuxx, witJt c^hiele wright- Oil t1.-", ,Awr ;lurid, there is Tarlusc rariabai .,- in the wci ;Ohts o.'
curs and pickup trucks Uis: a~nnrwe:;" Uavts, publicly axessible wnpared mads throughota the ihitcd
&rates, i'or

	

rods. t .tw. rnoi"luvc. c:nten., of Lhc arid vur(am mawntr! ma ;" he", tome tion ".imuit in
;ieterrniniI) diffetrnces ilr en! :ssion level: bettve;at, for examilk, a hot, $'S(;T(edlV'IfOrlnlela arld x cool.,
rnOiSl ic>t :(t(iUrl.

*rite fnY-io anti TSP anissiolt facr)m lwv,entcd ln;low ate th.: r)utcomcs (1(1,11! .lclrwiro la :eor
regression .% or!icld emission !esl rmtilas of vellicles triveling m'e" unrm"ed snrfacce . I):,c C?U limiax :
alt1ount o; :r :forrna(iorl a:ai lat)[C for I'M-2 9. V.-re cs.prcs8irm for that pinfcie sire ::mgr has been scaLd
agaiml.theromp forPNT-;p_ Cotrsegnerlfy.LiraQuitlil.yratingforrhcpM-2 .~fRaorisIr-nve thar.!tiger
LIIC IW7-1 U c:pr::aiUn,

fiAAiSSION EAC_'!'ORS

	

1?.'(13
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'CYNICAL S1iT C'4V'l'F"Nf VALUES (?t" SUPtiPA(.' ;i h1A'T1RIA[.
ON 1y1)t1S'rRIA1., UNPAV I-D ROA DS'

12'03

	

Miscdlanax~us Svluves

-~

hldustry"
Rotd Use Or

SuriacrMatedal
Plant
Sites

No, Of
' Samples

Sift Content (9,,)

Range_ mcart

i:.cmIxt ameltin Malt rued L I 3 1.i - 19 17

Lyon ;And swel production Piant road 19 1'-35 I 02 - ; 9 6.0

Saw1 cant) grnvcl Processin _ 1 Mint road 1 3 4.1 -!i.0 4.8

I M serial storage
area 1 1 - 7.1

aslant yuarrvmg and ",.-.recessing `I'9ant road 2 10 24 -16 1 t}

Haul road tck'fmm G

pit 4 20 5.0-15 6.3

T'aconitemining andpr~wcsrmg Scrviceroad 1 8 2a -7.1 4.3

Haul road I-Itfroal 1 12 .i.9-y? 5K
pi(.

Western surface coal mining Haul reald tc?,'tom 3 27 2.R - 1}? 8.4
pt a

I
1'lartl.ruad 2 2 4.9 i. .3

,

5,1

l Scrapcrroutc 3 In ' 7.2 -26 17

H:4 r(ral
(1rl ;SIllyAgrJedJ I 2 .) 18-24 24

1 A)ntilrnCLlO71 5 :i.C5 Sera~,7 ro)A(US 7 20 0.56-23 8.5

I .Llnlhersalt" rn_lls Iog,iaITIN 2 2 4 "8-12 3.4

Municipal solid waste lantfills Dr.vpnal roartes 4 I 21)
i 22 -21 I 6.4



I he [oilrneing empirical CYpTC4: ;ii:rv . ovrv be iced to esirmatr the, gtwwity in pounds (fib) of
size-specific paiticuiax emissions fttar_ an unpaved nsxd, per vehicle mite graveled I V MT) :

For vehicles rr a~c.".ling nn anpaced surfaces ar inductrirtl ;fires . emi "sions are, escimaterl gent the fof[or,inR
egcr.akm :

E -= k (sii2)'(W13) F

atrd, for vehicles uaveltng oa publicly accessible mrds, donturted ny lie!t'. duty vehicles . emission> may
he cstimatul I

.) OM the ivilov,i,rt .

ti, heck;

	

k, a, h, c xncf d air. dmlrirical arnsu:ns (Refarence 6) giver. below and

E= size-specincemissionfactnr(Ibivhil)
s =

	

,,vrfacc maLcmil :ilk content (`'c)
VJ=

	

mean vehicle u"cigle (ums)
\fl =

	

sorfave urkiter'iai moisture contetlr
S =

	

mcan vchick: speed (atph)
C

	

emission factor fur !9tif)'s s"Chicly flcci eshiwst, brake, wear and

	

woer.

I tb'VMl'=2S1 .9g.,VKT

The constants fee !-.yuatioraa la. und ¬ fir based qr . the stated ae!od namic. )atl :c`,t sizes arc shown in
!'sUlcs 1 :;2

	

mxi )3.2.2-?.

c,la,

The source charactcri:ticz ±, W ;tad M are referred to as cor:ectiort ,rare-amc;,;n far :rAI,jrain, the entssism
calimates m Ioeal cuadi-".ion ; . 'rIw rr"ekde exa;sc+xinn Fv"m ih'f yrf.T ro gmlms (g) p'cr vehicle kiknPeti~r
traveled !V K I ) is a s fcrllnrs"s :

;ii()

(rJrkitr
.



2.1 Sc3tatCt?.<'I+vR,ac 3'1.FlLA.fue°

2,> %MiSSIONS"'

Miem :

z. SQURC& 1)ESC^nlfT.lCNN

Pm'tfcaL-:e emiasiotts occur a-lie~ever vehiaSe:a gavel !m snpav".x! coatis, C)uzt plumes traai¢te,
behead veliwies on unpaved roads are a familiar sight in rural :arcs:; ofthe United Staid . Ma,-l; indusitiat
areas also have active unpr:ed roads . When a vehicle travely an unpavsx! mad the force ofthe wheels era
the road sut'itce causes puhrrizatieu of surface nwuirL varliCLQ are !;fled and dwpl+cd from th. rolling
vvh:Nlx, and rlw road surface is cxpused to stImg air curmnts in turbulent zltear u-ith the vurfncc. The
turbulent wake behind the vehicle conlieaes to act on the road xurf:oe aliev the vehiolc hue ;vicvxi.

fhc cmissiota ofconcem front ucpved roads is par6aulatc nlxtxr (t'M) includirtl; PM less throe
l0 microns in sixrxiynamic di;ureter (PMA.0) and PNf lea.; than 2.5 mienxiv in acnxt " na,ll±c diaareter
(mf-2.5 i, The gwntity of dust emis!tiom born a given reetneait of aljmucdwnd vados li :lcsrty witlathe
Volume oftraffic. Held in'.c ti~nitiors itlso iua4'e shoo-)l that outissions dcrond on cortnctinn pa,atneters
that citrut:eterir" (n) (lie condition of a patwul :tr road and (h) the as:ticiRted vehicle trafc . flummeten of
interest ¢; additirm :o the souw acrivity (number ot'vebicle gases) include the vehicle characteristics (e .g .,
vehicle weight) . Ow lmryeai:s of the road surface mutmial belvg disturbed (c.g . At content, moisrue
wrteu), mid the climatic conditions (e .g .- frequency and umonms of prccipitoton) .

Dust emissions frtim unpavai nktds hive been found m vary directly whh the fmctica of silt oat the
rear) surface moterial . Silt CotiYi ts ofpatticIs* tens then ?3

	

al in diem&7, and "i It content can be
ricterrnited by mecr_sariug the prolxirtion cfloose dt)" surface dust diet pwr;cs the ;;ugh a 200-mesh screen,
irslag the ASTNI-L'-!36 method,

2~ HSTORI- C>FTITi:NPAVlaROAD FMISSIC1-1V .CACTOR UQl:ATIONI

	

AP-42

'The current vers:cu. of tlic AP-42 unp;A'cdroad etnissaon i$ :Ixn, al_alism for Ly unulitions leas the
fOIIOVinr : vrnl--~

r

	

k s.~ r

	

1I

	

S

	

w.
~321(3t)j` .~~ ~4}

C = liotksiun favor, pounds pervchic.lc-miLr~.ra.ve:ed, (lbN'DA?')
k. - Paniuk,size, multiplier (dinxmsionim)
s =- Siii cement ofroad siuTx.c material (r%?

S - mean vehicle stmled, .miles per hour (Pipit)

:- "teen vehicle Height, ton

:'he AP 42 diserst-es how !equation --, -I u= be exuavolpted
sinapiflvlng mr;umnrion that en:ivsion, arc prcsmr ;v the "u:y"level on dayc wiCpout measursble



precipitation am crnr+etsely, are absent. on days with more, than 0-01 in . (O'.?54 rata) ofprecipitation .
Thus, the emission factor for annual condition, is :

whore nil quanftias are ai; before and :

s

	

S_ {W) c'i K; } o.,

	

365

	

pE

	

is 5.9 1
120

	

3U~I

	

4 Jf

	

36S

p - number ofr-ty; with at Imst 0154 mm (0.01 in .) of pracipicmon Lxa- ycar

fins paltiela sire multiplier "k" for diffur:.rt particulate size fanges is shown below.

Aerodynamic Particle Size Multiplier (k) for t :gimlicnr 2-(

30glu" Aunt 15urn IOtun Spin 2.5pm
1 .0 OM . 0.50 0.36 0120 0.095

'Swkc'5 diameter

T:he earliest omission ftctot equation for unpavednrids first ;tppcarad iii AP42 in 1375 . Me
curmnt vctsion ofthe emission factor equation sppoared in 1'9'83 x. part ofSupplement 14 w the third
edition ofAJ'-42,

The ea0iccr version o'f the unpaved road eadaai0t! raelar equa!ion included the first ease correstiou
term, .fight, in F. quati«n 2-1 (i .e .t ult eoumm curd mean ,vbdck; ,3+oc4) . R(1NV .- .cT. 111e. date, bane for l11al
version was limited to icsts ofrublit :l accessfole unpaved ruadq travclltxd by fight-duty vehicles and had n
small range of avcr ;q ;e travel spmla (30 a, 40 mph).' Subsequent emission testing (especially roads at iron
and :;reel plr+ets) aspaIICW the ranges for bath vehicle weight and vehicle. speed in 1978, it uiodified
egimziou that included silt, spml, and weight w;is published in an hFA tCfrrr1,' In 1+J79, the current
version (Equation 2>-1 i wav rind pubtisiml; :t incorporated a slight rcchictiim in the cxpoueni fbr vehicle
weight anal added the wh_v:1 ucmcction wrm.

Although the mni,sim) Fn-loreuuation fir. mmaveli rosciz has !weal rnodifiul over the past 20 years,
alt versions have irnrrx!ani ctrnmsw fC:ttnZ.s . Ar . were davelop".d owing muhiple linear regessimofthe
cuspmded particulate omission facto, araium corrr;usiwt pmameters than describe source conditions . Tile
slit contont.lms consisteutly been found w lie ofc ifca! importance iii the predictive aq_ariun. The first
vetsiem o0he predictive, equatitm (unt march subsequent rethwtnen!) hieluded a mughl; linear (power of 1)
r"Ixionship beteveen the tnnissign fwtor an!f the road suriaco At content"

in ,vlrti im. to the tutpeved road

	

fidot tquadou discussed above, slog studies have been
updertakim m model criussions from tirpnvorl r:rnd vcl,ioulartraluc . For example, the 1983 hacksnoun.!!

Note that ;Iaranq rl,e 1970's, fir;. exponent fir, the ai tt airrem was rouad xd io only het:arst; of rhc greater
-0t".rpunturnal aria Recall that :his Ct3u~nt" tat rrrcdated int_rgrera 'e miatlaiors All, : °x t0 the y"
capability .

	

__. .._ .. .. ._ .- .--



dounncnl for r}i.s scclion of "1P-a2 tism rivrc nrftcr candiiarc emission factor ectantions, 5 F"qua",ion 2-1 was
rcanrine-mlt,il m,T ific t, hcr ra»di3tres on the hang : 01' it: wirla- almlicabiIity .

Additional srud'cs s,lcirc:ict;d emi,sionv freer rcs'riu!ed

	

ofunlarvcdroads. In r;ynir ;; :147. " =
1931 ruporL iredudcd separatt, emiS4i0,l f8e(or' for (a) ligl!t-to madium-duty IraflIC, s»d t`1) hxul trucks oa
unpaved mild, for u::e at v."esrcrn surPilco ma' niinc;? .' Nmlhur fg1wim, bore re etob!lincc to th :' ~wntTic
wipaved road crnlsxit n factor (Lquetiori 2-i ) . A 1491 stoup it[t :m,-ribetl in Section 4 ofrhi,z rrlj
addressed emisgtilm due to rclat:voly h:gh ;lxrd':raflic on puhliOy 4C=x :zsihlc roads in Alisora.'
Ftutherutcre, in response in Sc: i:m 23, u; the fitas! Air :1c! :intcndmcr1ls. the u'catt nr aurfaia aril
mining emissionfschns Wfrc,rexmrtirlerL".' tfuznlte ;rom that .t,xly are also described s! soccion 4.

2.4 EYGSSrON'CONTROL fLCHK(.iLCH:Y , : ''n

Corri .;ns io mducc particulate cmlv-~li)11, frrala unp;ived xuo(is fail into three general catt goriu, as
tblloms: source mertreductiorn, suefiloc !Irlpn)vtanctrI4 .41141 sarFtct: nan»ftat, Fyth ol'the categories is
iliscuNstxl below .

Source eYte:a rz:'uction limit=J,.. amrnet! of tri.'frc b., rctiitlce patficu!atc+entissior_=e . are emis,iilns
rura;t7y colre1ne to the vehicle nrles mn'ekxt rm the road, An em)-ripe o limiting ll'atiio i:. resviriing mvd
use to celtaiu vehicle types. The iron alrd gtaf industry. for example. has insniiiiied some enloyalburin
tm)irr:um tocluni.mite a huge munhfr of e"ch:clc pav,,n during :hilt (Axnlges .

Swfsu~ improvt:i%ems offer a. lotto term. ronirnl techniuul:- Paving, is x surface. irepmvement i11at is
a higldy eC'oc:iivp ammd, Inn Can lee cost prohibitive eapeciaily on low volu!nc rexnlu. From pait
Jxl3LTicncc. Fr,1.ving has au estinInted 9'.t PC rce"nt cattttool Cfilc'rev t(ar PMA9, Co"11mi eflojelicies
aohievahic Iry- puvinr can be estimated by minparin ^,rliainr~ in_arts fair umpired aid paced read
conditions . i'he nrccGi:tive amis,ior. factor equation for pared mcuh, givca in ,1P-47. Section .13 .2.1,
squires cHdomim of tfc,ilt Ivading on :iv, traveled portion of ihc par"Cil Nurfaw . +fbich in rum depends oil
(af the ;nimiiiic, of riLposi4o» processes tFnt add gilt to tllc surfa:c. and £h) wbethex the pwvernent is
penOdILnlly C1f.Qf!itl.

Otter surface impmvemmu include co~~arirag the fond surface with a ric xmammal of'VWer sill
con�mt . Fir example a dilTroad could be eocered with gravel c!, sine . Alvn, regulur,»aiwimance practice ;,
such as grading of4TSVd .roads, help w retain laser ag;=a:gatt ". sir."s on the wavered portion ofthe road :ud
t11t;s help rodvcr cl;tia inns . The smcmut of enaesious %ductiun is tifd direcriti'o! the radn6cm it ". :1~fiwto
silt courant.

Surfi=, scaimcnl!! include control teclinitluuw lhal ruquiro nwpplicntion srlch as waterim, and
chemical stat)iiization . Watering iucremes the road suraaca: rroMnr; corttett; which ;.oitglamel'olcs rho sill
puriicles aid roduccs their liiuiil,(tud to t,ocome suspended 15I)m a vchicic pnsar s eves the road surface. "fit.".
carlixal eifc:oncy ofwagering d'.pwnd4 upon In) the appliral~iar. hate of sl,c lvatin ; tbf the time bctwem
lltplicatincs, r, :t) v'nf~e vnlwne .lu:in ;; the pericxl, and id) tlae mctoomlokkal cond'iorls eurirre tUc pcnwL

i'laenrit:ai sty?u!iraiiors ,11-'p:e.&st" emiSi)09S :,v` eirnair,g ilr: ps,)yic ' . .̂hamclm isti~S of. tl"c mxl
M,rfire. Mmy chemical i9fpavcd brad (lust luppres:, t* fom, 9 hardmfit g4ff+.tef th1"r.1riR(l$ pift]Cle
together . _t., a recatalt ofgrindin " agnivstibe unproved stnT4co. the eilt cnsu';1t o`lu)se lanterinl o!" n highly

4'3



couuolled sud%sw ma.y 1x substaatially hither then when the s, dace was unwutrolirx . 'I

	

1,11w pivaietive
c,nissioti £utetr equation f;v. ".arpaoed roads usually carrot lie usrxl to ;:.1.inasu cmiwiops mien clieuricaPy
Ylaliil;7.C4 rx a! .i .

Although early stadies of mpaveii mac! dot control show,sd re strong cimielarica befwmn elrociancy
and the silt content of the surface material. this come?a"iou :vas itased on the vcsy },i,^n fe.g. . >90 percent)
r.introl etr'icjLtzc3C~ au;l very lmv silt values typically found over the aunt : fevv days ufter application.
Becauw ificse co;ididsmx rwrcwnt only r ,mxf!, rvl:ictcd portion of tfic ralio% ofpisicibl-': conditions
uicounlcrcd dwin_ P i;onlml application cyd'-, the high cwgrre or cotta;3io; ; ww miskading.

Lal,r aunty" of l(mu-fun control irtciicaltx'- no sipifisant airtelarion isevween silt content and control
efficiency. In acliflirm, (air?y high (- ifi p ; "~;ent} aiatrol vRicimcies were fowd to orc"i with silt, contents
ai or abut c J>< uneonvailal ! . vcf . 3cx :aasc ; of urns: finding;:, wrrr;rion. ttmted to tlu use o£rlie amount of silt
per unit area (: .e-, "Sih loading') h, e rrxsiinxixnae i,idica1nr .

A lone-semi study ai the pirfmnanra 'if3 chemical dust :uppressrutts ofinterest to to itun and
steel indu,.ry uaa a".V4JUeicd ehrough EPA in 1915 . UN., .ifuily f4isuJ that a)lhoigh emlcsion berets varied
over ass Order ofmagtiiiu?c, t1ic vi11 loadi,t valu : :v wiricri fiver two orders ofmapitude, and did not uppwr
to fbfew a speosfic trend with time . Furthcm1l ;ro, Ifie n;"ulfs far the different sappressmts fesided to be
clustered together: rbis Aidierilcd that the vntioug suppn;;Nant apes (lid not affect silt loading is tfte sienna
way.

hhe canaol eiFectiveoes; of chemical dun ".upp,z ;ksnts Depend, on the dilution rsir., N,ijilicat icm
taw, tin7C between applications . acid iraifiu volwtsc baxrc(as hpplicaU(ass . i.}thet f-~cMrs that z3ect ilic
1,albrnwnca of dust r upprrssants include; !-he vehidc c1,zre :acnatics (z.g, average valsicie wei~ht) and mad
chararl:aislic"; te .g,, bearing strersgth) . 'the) variuliihtlcs in the above taotois and in individual dust c(mtn)f
prodw!a MAP the coatrel efficiencies of chemical dust suppreswrit: (!iktivult to cale ,llate . Past 6uld tE9tiilg

of L~issirms 5vm controlled uripri:ed f oad, }ins yoown that cheirdcal dust snppressaaits perovido L- PM-1 0
(Ainlrol Clii61e77c}' r31 abi;lit Ye percent when applied at ilgular inlcrmls.

1lccul ;sc no simpir relationship ofcontrol eficimcv with silt cr sh loading could be found to
saccessfu11 ; rn«iul cocniicel dust suppressant porfci'rmvce, of f= types of lettormance maeelf, wore
devclowd hascd on ills amount afcheusical applied to i1l, madmtrfucc . Figure 3-1 prese :rta cotwul
ef:i,;icncy rclation h ;pi £ir,ptuoleum resins nvcragcd over two common. application nlwnals, 1 weeks lard
1 moud: . "
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I . Intruduction

Burrs & VicDmnell has bee contracted bT Aqu_la, Inc . (Aquila) to conduct an c^gtnrownemal sound

level asaessmcn : s:udy for the Sowh ilaaperPeaking FacilAy (Projzetj . fhispmfnsed prttje ;.t w^'l_be a

Simple "cvcle faciiny consist:ne of three Sicrnons-Westingnouse SOID5A corn~mustion turbines. The

exis-.irg lan2 one in the vicini :y of ihc project site car. be chnrartenzed as a nxture c f agriculrura_ and

Tesice lliul use, 'I'hc SAC consisa of "3,acres, located on fat to rotting terrain. in Township 45-S, Range

32W, Section 29 and 3-. zpproximateiy :liree miles southwcxt ofPeculiar ort South Harper Road near,

243" Stc: t . The nemsr residentes To the Facility are loeatc3 to the cast and so;jfli of the s ; -.m . 11p, new

ombusrion turbines wit'. he housedrn zn cnclostrt: dc5igricd with sound ahareniert features. The inlet ai-

aa~d exhaust ;eccian ; of :he tumbustion tttr~nes will al?o have silencing equipment to :runimize sound

levels . T'he ammed stack. attenuation package used. i n 11~S evaluation is the %conopac for tlto 31i.D5A

`urbines

T: "e o~je:ic e, atlas study a"c to conduct an arnb rnt oat>c rmtnitot:ng effort .o measure the ambient

sound levels in the `iciaity oftae proposed 'Jrojev. sit:, duanti :y the. sound emissions from the pzojcrt,

per=orm noi>: modclirl.", - to pralict the project',; proitctud sound ILvcls at property boundafv and 4n the

closest sound receptors in tli,- surrounding convnitmty, and compare those preclCicd sound level .-" to the

identified applicable incal mdse ordinances .

2 . Acoustical Tcrrniualogy

111: human Tespmse to sound is comparr. and is itl0ucmcd by a variety of acoustic and non-

acnusti(; factors . Aeoustir; Factors generally ineludt the sound's am.plirdde, duraaor frequency

content, and 11uctuafn:ms . \on-acoustic 'actors typically include tic. iisiCn0r's ability to b=urnt

aCcbmated to the sound, the fstever's at�itudt town ds the noise and the noise source, the

listener's im.erpmialion of the necessity of the noise, and the predictability of the noise . As such,

response to noise is highly individualizod .

Amnlitude and frequency jhysicaflvtataracteti7e sound energy- Sound amplitude is measured i:

decibels tell) ws the 'aogaritlunic ratio of a sound prrCssttre to a reference sound pressure (M

Mi:,"OPa) . Ttte TCfMmce sound pr°_ssuft corresponds to the Typical tiveshold of buman hcarirg .

:1 3 d13 cha .̂gr in a continuous hrnedban , noise js generally umnside,ed "just barely' perreptibtc

qu'la, Inc. .
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ut the asrrage ra:cner . Similarly, s 6 dil change is generally consider- .̂d "clearly noticeable- and

a 10 dB change is generally considered a dnubiittg (or haivindl of the apparent loudness .

Frequency is measured in Hertz (Hz). whict a the number n: cycles per second . The typical

human, ear can hear frequencies ;angina.from approximately 20 Hz to 20Mt0Hz. Typically, the

h=aa ear is most sensitive to sounds in the middle h-eeuencies (1,1100 to 9,000 Hz) anal is Its;

sensitive to sounds in the iow and high frequencies . As sues, the A-weigbting scale was

cleveloped to simulate the frequency rcsponsv of the human ear to sounds at typical

environmental levels . The A-wcirh:ing scale emphasize sounds jr. the middle frequencies and

dc-emphasizes sounds in the low and higl: frequenci es . _1m sown? level to which tbc A-

wei_chting wale Fan been applied is expressed in A-weighled decibels, dBA. Far reference ; the

A-wcightec sound pressure level and ~ubicetive loudness associaizd with some common noise

sources are, listed in Tabic 3-1 .

Anothet w6ghiiog scale is the ('-weighting state- The C-weigh ting seal :: simulates the human:
ear's response to relatively high frequency sound levels . A[ Ia£,lr iicyurncy sound ieyels ; :he
res?onsu of the human eu :o different itequencies is relatively a~nstant . The C-weighting scale
generally applies to sound navels that are much higher C'tan typicai environrn_])t3! sound ieye!s .
;Jonethe ;ess, the C,-weighting scale can be useful in evaluating low-frequency sound levels .
Excessive levels of low iroqucncy noise,

	

notbeing readily perceptible to the human car,
can be sensed as airborne vibrarious . Zlesc vibrations can be fete as much as they can be heard.
In extreme cases- these vihratio.u may cause light kanra Smctures to vihraic causing a
nodceable vibration within residences- Ln general, low-frequency impacts to residences is the
Way of perceptible vihralions are minimized when the t'-weighted sound pressure levels are at or
helknv 75-Rt1 dBC .

Aquga. lnc. . ..--
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Table 2-1 ,
Typical Sound Pressure Levels Associated with Cornmoa Noise Sources

71tcre are also ohjcctivt. factors to consider when dcicrnfning the noiso and how people rn~y he

affected by the noise . A noise spectrum that contains audible purr; lanes is t;"picaNy more

annoving than a specimen with the same overall level but without the tones . It ha; boca: shot;T:

thet whsri noise cotnplaitils were received ll'oin a power plaltt when rcgismfng noise ]evens

Aquila,Inc. .one .. . ..

	

tncacSmd:

Sound PressureLevel Subjective Environment
(dUA) Evatuaftun Outdoor Indoor
146 Deafening lit aircra ft ar 75 ft

110 ! Threc:old o: pain Jet aircraft during? akeoy'at a
i darar :e ofM ft_

120__ Ttucshuld f Iccf-g F;evated train 11twd ruck'oand

110 Jt! flyover a.1000 ft Inside propeller plane
Pou"er mower, mnmmyc1c at

100 Verry inuo 25 ft, auto horn at 10 ft .

.~ trowel June at footlOl game

I ProPCIICT plarw flyo~"er
1"Lh nynvphonv or band,

90 1000 ft_ ;noisyufoaa surer food blender, noisvi (acts
Inside. aLto at high speed,

80 I, A7odenitr1V loud :Diesel truck 440 top) at 50 ft garbage daposal,
dishwasacr

close eonrtr~tior.,
Loud : R-75? czbin curing flight vacaum c1cancr, clec:ic

awrimr _

Gf Moderate I fir-canditime: cnndcn;;crai General nffioei t 15 £~, near_:zighn°ay trai.e c
5(i - Ouict Private office
4'1 Farm field wit}: light brccu . ' SoF au.rco music in

I birdualls residence.~~
f, fluiee zsidertia;. Bmroorn, average

30 Vcrv. quiet ncighix)rhood ,tsidence rmirhout t.r,
a-ld Stem';)

2f) Rusfingleave; i Quieltheater;v.hispcr
IO I Jaw audible FIu;Iran beczaun
0 ! Threshold o; hearing

Source ddaptedfmm. Arrhi.ermral Acousrics . A4. David Egan, i9R .S and Architectural Grapkic
Siandards, Romrey and .Sleeper, 1994.



under 45 dBA, the noise had some tuna) components . Low fmqucncy sound may also affuct

people subjected to the Roise . Putsa:itm may occur when th .o sound level is "5 to 80 OC ir. ±vie

31 .5 liz octave band a: rcsidcntiai locations.

poise in the earl ironmcm: is constantly fluctuating, such as when a car drives hy, a dog harks; DT

a plane passes overhead . Therefore, noise netrics "wve been developed to quantify fluctnaeng

environmental noise levels . These metric: include the cyceoYlatice sound levels . The CKCC6catnce

sound l ti el, L,, is the sound level exceeded °x" percent ofthe samplirg period and is rcfe74 to

as a statistical sound level . The most commott 1,, values are i- " � , Iyo, 1. .y;. and 1,,~ L,,is the icvcl

of a constant sound over a specific tine period that has the same sound energy as the acluat

sotmd over the sane period . L,:; is the sound level exceeded 90 percent ofthe sarrtpling period .

L.vrepresenn the sound level without the influence of loud, tr3osinnt noise sources and is

therefore often reCar-.al to as the residual or background Sound level . Ly} is the sound level

exceeded 5D percattt of the sampling period . L, ;:. represents the occasional louder noises and is

often referred to es the intrusive sound level . The vanatior hetwcr; the Lqn, L< � , md Lit! smind

lev ;;is can provido an indication of the variabifi',y ofthe acoustical. environment . l f the acoustical

environment ii parrfectly steady . all values are identical . .4 arec variation between the values

indicates the en"bunmeni experiences lughly Ductuatingsound levels . For instance,

measurements near a naudway with frequent passing vehicles may cause a lade variation in the

statistical sntnd levels . This repor, examines L., vzlucs st nearby residence:from the proposed nroicl .

3 . Applicable Regulations

Burns & Wlkmnell rc6eNwcd applicable noise re¢vla':ons forthe Soup .'.̂ 14a-pcr Peaking fac:lk% lno¢tec

within the city' iimi's of Pccvhar, Missouri . Them is no noises nrd=rnau.e for the City o`Yccaixr . The
Federal Hitdtway Adrnint ;!ration (F1IWA) has establisbed naive impact criteria for different land uses
close to highways . Some of the extcrim criteria are. illustrated below .

Aquitp, tnc .
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Tone 3-1
Laud Use

	

.. . Leq (d3A)
kesidential

_

	

_~

	

C7"
Commercial

	

?"

According to the T-FWA policy, a no]5e receiver i5 considered impacted ifthe noise level approaches,
equals, or exceeds the FMA's lint".&?:sled in Title?-1 .

Pqc4 oft t Noise AttessmmtSmdy



A.qu_la is oroposing a self-imposed faciltry dexiirnit n:oo more than 65 dB:t Lcq atthe c.oseat

residence . Accu-ding to the noise projections, and based or. dusip trieria Proievions, equipment

specificatom, md-measurenteats of cximiag sours lcwIs, :his iimi : will be met with al` emeration tuti!s

and zncillaty equipment run..ing at full capocity,

4. Noise WaSorementNlethndology

fht Seote-r-ber? and S, 2Up4, Burns ~ ~tchunncll perso_"tnel cundu: tJ arr;bient sound +.vsrys to

quantify exisrarg background sound icvd :ncasurt~rtents fo: dace diffetLn:lime periods at tariuus

tnemuremm locationi around the moposec faeiliy beacon . \t'eafher conditions which ca-% adversely"

'=pact !L~s process were favomhle for conduchng amb,=)t noise measumnenls during ail maswemer_t

periods . Acrordtag to American Nationa1 Smndzrd, BSI Bl?3 .E-19^t, "meaaaremeats should not be

mete whet ; ave.~J v wind mocity exceeds i mph . Cloudy or avcrcas:, or nig):ttime conditions are

preferrvid" . Dtring the morning reading: (7 AM -.o 9 Abl) ;kioq were clear tonart:y cloudy, wind was, or,

one average, wlrt to three milts per hour (MP;-1) . fcmpt-rattaes were around :5 degrees Fasenheit and

relative humdip" was '3~.trnt. Mtetnrxtn meaataernmts (l:. PM To 1 PW were taken when) skies were

clen-, wind wes, on art aymse, six mph at a temperature of ?0 desjees Fahrenheit and relative humidity

of ."-(1 petccrit . llurrg :he eveainq reading; (4 :3fi PM to 5:3U Pi)i; skies werr dear ; wind was cz)n: to

sever, mph, the remperature was ?6 degrees panreoneir and rciattvC aumitiky was :r6 perzcm

-each ofthe threenennds when. ambient uoisu was being monitored, soma; Icvct measurcittents were

o"-ft, at four locations around tire-imposed proicst site_ (Pigiee 4-1) . Tzole 4-1 lisra each mevs,rement

point and des;aibes cacti locAti.(rn . ~tC aI'.illienF nC1Ce InOt11tOYJ11,Q ioeatrors w'ete n'Cleeted 17ECau5e [i)eV

were accessible, and near sanaa,,ve noise t-erepwr; .

1-b.'nearest residence to the proposed project rite iy located to the eascof the site adiacent to (NIP1'i,

apprvximatc:y 954 feet f-omroe prolectprnt,nsee turbine locations .

Table 4-10
Noise Monitoring Point Locations

Monitoring
Paint Location Description

Acwla, lnc.

	

Page 5 of 11 yuistAsse.,smer.'!S'-ud_y-,~

X4'1 Nea: msidence ezst of the site a` the intr-5tckon of - Faxt
243`a Street and Soutn H cr Koac

MY2 ' North o:' Rite nearTesidtmcr a , 9S12 Last 241' Sseec

_'4II, _"s Nortlrwest of sire near residence are 9601 East 241"
Sta :Ct

MPA j Soumez_t of site anSou1 Aarpd knadrear rresidencc



Figure 4-1

."- qU IT.c AW Alsimmwo WAY_



5. Background Noise Levels

Bnckgroutd noise ~ea~,u-emert4~ were measured ateach of the :or lu auons idezvCSed in. Table 4-1 .

F~4casuzme:,ts were made in decibels (dB) at 32 .5, 63 , 125, 250, 500, 1 :000, 2 "000, 4.000, and 8,)DO

Her' ;'. (Ijr) using a Lar,on-Davis :node, 324 sound analyzer . At cat's monitoring localivn, sounc levels

withit the tefcemed freq'rency bands werc ^rwsumd and logged by the mealy= . Measuteni<tla were

taker a:d accumulated until a x:able sound level waf raaehal, v.l; :ch usually" require:. aitout two minites .

T:.e average 50;u d le1"el 1" fur each monitoring period is rccordcc : and flu . comrilmtion ofthe frequency

bands to tit; total sutgicE :cvei " s castotvt"ily weighted to eppmx ntate me frequency, sensiovity ofhiman

hearing . Some audible noises were ")heaven during the l,aacgrnmd noise readings, and these eatrancuus

noise; arc tl_splaycd m Table

	

-l- along with the rrreilsured :7ot5e levels at eat^ point during cnuh

inensuretrnm period .

Table 5-1 :
Esistin Rat

	

round Sound Pressure Levels, ABA

Tae ambient A-wcigbted sot,nd levels tatted 4--om a low of41 6.BA atNU3 w ahigh *V56 dRA at NT4 .

the variatam in sound level appeared to be rela'.ad to the amoant ofinsect and bird noise . During the

morning rcacings, :")sect noise was not,resent. Insect? were very loud during the aftrmuv. and cvcaing
readings . OveW1. the measured ambient noise levels are nn-uncornCnor See a rural any .

Agt".ila,inc .
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Measuremeat
Points Locations

'Time
Fcriod , L MBA)I Extrsueovs Noises

ltiII'_ Morning 44 ' ti"ghway. ?1 traffic nm:sc . ,So:rc bitd noise

MP2 _Ma~niag. 44 T)n s ha:kin (minor ai:,~urbrncej . . - . ...

MP3 Mcrrnin 4 : Hi hwav ^1 tmffic no-."e

1t1P4 Mcmtln" 42

_

Come hi Jtwet e~Oic noisy

_ . .. .. . . . .'~'tFl -. - /ifCmDori 55 InseetnoiK
VF2 Aftrnoon_ 5 : Insect and . bird noise _
NT-1 Afternoon 49 1nsm: and bird noise, sorne trultic nsris~__-.^ . .

MI's Aftmoon _ Q Hi "hwav % 1 traffic noise and some bi-d noise
Mr l Evening 54 Inseo " nmse

MP2 Fvening . ., ._ . Insect nnisn ardrasOing leaves

MP3 ~. ._,
Dlf~

Insect none. distant. csrculaT mw anu bacldroe
Et7cning A souncs , oistnttt ant music-, pconle,

59 .�=

sou_tlis
' --_ . ._ . . .__ .

iv"venln Sb i bisect and bird noise



6- CJperatioual Noise Levels

Sie-nens"Westinghouse provided noise dare for endivida components of a 50tD5A comou,-".ticm turbine

(Table 6-11 . Total sound powerat a di,tance of " fee! is osumaied to be 122 dBA,

Tabir 6-1 :
Siemens-Westinghouse Sound Puwer Levels

at Octave Land Frequenciesfor C)ne 50t11SA Cambnstion Turbine_ ComponeUM, dli4

?;sand indus!"3-,acceptec noise modeling software (CadlNa program), the expected project noise icvch at

the ;ensifvc receptor, were calculated . The CadNa progra'amm takes into accountmeb p"ece ofnoise-

ermtttng equipment vta ''he prince( site and prccicts noise levels n1 Cirr ".:iar sonto;vs p`equal sound

pressure: . Am-nuetion pas included for sound propagation over ve_eetatitm, barrios- and shielding.

Sound pressure ie:" e:]s were predicted at eao} of the ncercsircceptors to Ille proPOSed sitz . Each noise "

etritting pine of ernaprncnt and cbch scrtsitvc noise receptor were located in tae Cajh2 program ai

appropriate disrn.,ce-t as dcce-tined from united States Geological Survey (nap:. and praposcd slt>` layout

Maps .

F :̂dieted sot:-)d levels at each of the mtnnjtoring punts warts detcrlnirwd by logarithmically adding

together the n tagured backg eelnd noise levels and the noise levels pralines by the model for each

sensitive noise receptor. Tool not>c ;owls predict(-d forcaah sensitircrniw rccv.)tor (Measuring point)

rz,7!ge fmna 62 dbA at k1P i to 58 d8A at 1%,P? (Table (-2", Theu:,=oand in'cls zse gene"A.; "d.ted :o
the Izoximirh" of t;e monituriag point to tdtc projecc! si te . She isrgesf. inerc.ac tt1 sound lave: woo dhe at

h£Pl, tae closest rcsidccc to tae s1U-, uhlc_ .̂ v'ou f ilercase from " l dB .A to G2 dRA.

?asc 8 of 1 i-
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1 . Impacts to Sensitive Noise Receptors
The s`nsi:ive note receptors closest to die proposed Aquila site are fou_ residences. No sehords,

hosp:calu or other cnrnmcniy faci'.iiies are located w:tl".in one mite of the site .

S . Equipment and rrocedares to Mitigate the Effects of Noise Gmisvons During
Construction and Operation

The following pcace~ures cold be used co iaaigate sorad dur:ng conirructior. and operation or iii :
pro) ecc .

Gorufmction -'1'hc cuwttue:ien of the aroposcd p .r;iect will be sunilar to that o any other rnuiium-co

large-scale construction zoiect ant will gertralfy employ the same types of construction equipment
=caged at outer wnsaticaon sites. Pile driving . rysically one. of the roisies : ccmv ruaion activities, -s :rv

rn: be -ecaircd . CAc-afi s:tt construction work is expected to take about 8 months, during which a
number of different construction phases vol) be co-.aple;ed . Each phase will employ s ci:Ili-rcn: roix of
equipirierit and will have diffaent noise erni>sivns .

O eruriu_n - Building mxerials can Ire selected for their sound anenuating pmptnies . Standard silencing
fcatu.cs o-:stacks slidsound sreuuzengproperties cnuk be zonsideted when :pecifc cqu pment is
selected . 'I ho +,WUf ac<+v;ticwaather cna]us~es around maim nutdnn-equipment woulc ixdp tgrwuP1z
the overall sound f"orr. the site,

Agcita, Inc . Page I1 of 11

	

"iAe&~'33m-tt _SVdv

/WY-L'



sp 0 ou

EF Tow c
Sp ri itz <
UP 059 A L19i PdVj
8P 0-D9

	

JL:".. ; i
8DO39
gpo"
SP On
UP 0 01, <
BP ost <

i L-ly

i4
qd&VV

0i2 aciz Ogm Uwe clml 0661 oSu, Wol aqz1 rJazi frot

ft . .
EdW

DOZ 0 9 Me UlTZ W ORZ Ima mle WDE Oan? Ml oust Gat ma{ T~.Zi poet



Noise Compliance Test
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Peculiar, MO 64078
Land I'sne . 81G-779-4284
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EDUCATIONAL EXPERIENCE .

University of Missouri - B.S . Electrical Engineering - 1976

PROFESSIONAL REGISTRATION

Professional Engineer-Missouri, and current NCEES Council Record

WORK EXPERIENCE :

12104 to present-self-employed

03/03 to 11104 - project Manager, Mid America Consu!tan"s

05100 to 02103 - project Manager, Sargent & Lindy, LLC

03/88 to 04100 - Branch Manager, GE. Automation Services

03186 to 02/98 - Vice President, Sega Inc .

191'!9 to 02186 - SSon+Or Fle~rica ¬ Engineer. Burns &,McDonnefl

06Y-1"":1 to 10,79 - Electrical Engineer, Black & Veatch
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Harold Stanley

SPECIFIC INDUSTRY EXPERIENCE:

Electric Power Projects

Experience ranges from 120-volt commercial power systems to 750 MW electric utility
power plants . Speciaffies include:

Electrical System Protection - Engineer protective relay systems for central station
power plants, cogeneration power plants, heavy industrial plants, university distribution
systems, and commercial buildings. In the last decade, replaced numerous legacy
electromechanical and solid-state discrete relays with modern microprocessor based
multifunction protective relays for generators, large t;ansformers, motors, and
distribution feeders . An ongoing multifunction relay upgrade project includes redundant
262-MW unit protection., 4 large off-filled transformers, eighteen 4-kV motors, 4
transmission system breakers, and nineteen 4.16-kV distribution breakers,

Electrical Svstsm Planning - Perform load allocation, power flow, voltage regulation,
irstailation feasibility, and short circuit studies. Complete planning and detailed design
of facilities have ranged from less than 1 MW to over 1511 MW load. Designed electrical
interconnection of major co-generation facilities with supplying utilities, ranging from 6
Me to 1£30 MWe in capacity, with interconnection voltages ranging from 4,16-kV to
230-kV.

Emergency Power Sys#Rms - Design emergency, standby, and uninterruptible power
systems using reciprocating engines, turbines, and static electronics, Facilities have
included up to five emergency generators ; with open transitions for testing and
restoration, closed transitions for testing and restoration, and parallel operation for
testing .

Construction Observation and Testing - Resolve technical issues during construction :
and perform testing of completed electric power systems . Troubleshoot power system
anomalies such as power quality problems, and errant equipment operation .

Control Projects

From 1987 through 2005, engineered a number of control upgrade projects and new
plant control systems in both the electric utility and industrial process sectors. Those
projects ranged from 100 hard-wired 110 to 55015 hard-wired 110, including the following
representative projects .
N''?
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Harold Stanley

Phased CCS Installation - Project manager, construction manager. and startup
coordinator for a decade-long series of projects at a 202-MVV pulverized-coal-fired unit
converting late 70's control system technologies to modern microprocessor-based
systems. Subsystems included turbine. electrical auxiliaries, scrubber, baghouse, coal
handling and ash handling .

Com lete 3CS installations - Project engineer, construCior manager, andlor startup
coordinator for two 650-MV'J coal-fired control system replacement projects, each with
5,500-plus hard-wired inputs and outputs. Ihe subsystems included boiler control,
hoiler safeguard, burner management, flame scanning (one unit), turbine control (one
unit), turbine water induction protection (one unit), motor control, electrical auxiliary
power control (one unit), data acquisition ; alarms, and sequence of event monitoring .

PLC IMtailations - Project manager far numerous conversions from obsolete hardware
to programmable logic eontrteflers . Prooesses controlled included coal handling (six
power stations, 10 units) ; flue gas particulate removal (two baghouses), flue gas de-
sulphurization (two scrubbers), fiberglass pipe insulation manufacturing (7 lines),
demineralization, condensate polishing, arid emergency power transfers .

PROFESSIONAL DEVELOPMENT:

In 20G4, entered MSA degree program with technology management emphasis
(MBAfTM) at University of Phoenix on-line . Eighteen credit hours earned through June
2005.

Since 1887, completed technical courses and taught technical courses to fulfill
professional development requirements for self and teams. Courses included non-
ii .-rear load evaluation, power system analysis, power plant design, project management,
and computer networking .

From 19&0 through 19.87, completed various annual and semi-annual Design
Professionals Insurance Corporation training courses. These courses covered risk and
liability in services proposals, contract negotiation, project management, and
construction management.
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