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Public Water Supply District #7 Public Water Supply District #7
1086 E. Main Street, Box 345 8906 E. 267th Street
Freeman, MO 64746 Freeman, MO 64746
Phone (816) 250-2300 Phone (816) 779-6887

Fax (816) 250-2900 Part Time Fax (816) 779-6623
. (Must call before sending fax)

Date: é ’Q’ o5

wrolsDpssey Ahtsicks  runvvm Leaarll

Fax #: /)45— ALT0

Phone #:

Number of Pages: ;i_ (Cover Page Included)

Com

ments: o
4 /Qm/ %f}fm (./’9/&7

7




66/86/2085 14:23 - 8167796623 . ’ PWSD 7 CASSCTY PAGE B2°

PUBLIC WATER SIIPI’[V BISTRICT #17 OF CASS I}lIlIIITY M0

106 E. MAIN ¢ P.O. BOX 345 ¢ FREEMAN, MO G4T48 .
' Phone 816-250-2300 ¢ Fex §16-250-2900

June 6 2005

Mr. Rick Krepps

Aquila, Inc.

P.O. Box 11739

10700 350 Highway — Mail Stop 502
Kansas City, MO 64138

Cc:  Mr. Terry Hedrick, Aquila
#7 Board of Directors
Barbara Scott, #7 Acct. Mgr.
Ed Lopez, #7 Dist. Mgr.
File

Re: Notice to Proceed
North Feed Loop #2 and Fire Protection Improvements

Dear Rick,

Per our phone conversation and your request, | have included a new Notice to Proceed
with an astimated cost and a not to exceed amount for Aquila to be responsible for under
contract #11008-1003 which you have already issued to Cass #7.

Also as we had discussed and based upon our requirements we require that you submit
$62,500 along with Natice to Proceed. The advance funds are important in that our public
concerns are quelled and with both entities’ cooperative effort underway, it is a win-win for
all involved.

| have rebid the materials and they appear to be about $2,000 higher than our November
2004 estimate.

Also as we may or may not do in house, a new prevailing wage order if we were to
contract is in place as of April 2005 which increases labor costs.

Cass #7 will show you invoices on ail materials subject to that project as well as purchase
orders and will not exceed the $125,000 estimated ccst in as mush as Aquila's
participation financially is anticipated.

We are willing to continue under your original contract #11008-1003 for this project also,
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To assist, | have included an invoice with project title Cass #7 North Feed Loop #2 & Fire
Protection Improvements your contract #11008-1003, File name CB$S-340, { abor-
Resource #1821 and Materials-Resource #1822 and the estimated total amount not to
exceed $125,000. As we finish the project and along the way we will bill Aquita under the
contract on a monthly basis after invoicing with paid invoices until we use the $62,500
advance deposit on the project.

Our key focus is to get the second feed loop done initially for your dual feed protection,
then work with the Fire Depariment and community on hydrant placement. Unless you
instruct me differently | will still plan on placing a 4x8 construction sign declaring 100%
Aquila participation on this loop and hydrant project. It will list cost of $125,000, lengths
and sizes of main as well as hydrants, their placements and project title.

My board meeting is June 13, 2605. You had indicated you could make this happen prior
to that. That would be great! Timing on the $62,500 can be later if it's easier. Signatures
on all the documents to me would be great prior to the 13", or both would be better. The
$62,500 would need to be in our hands before we'd order matenals and/or contract or start
work. Please sign or have your representative sign this agreement and forward back also.

Let me know if other detaiis are needed.

Smoerely,

Leonard whiting

Systems Manager
Sef

] . - have read this document and
Name — Aquila Reprassmative

understand the details and its context.

Signature

Date
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Public Water Supply District #7 of Cass County Missouri

106 E. Main Street. Box 345 * Frooman, Missour 84745 = (B10) 260-2500

-+ INVOICE

”’ e -ey LA 1] L2 X [ X X 3
TOTAL DUE 2500 rer w0, | ary DESCRITION o | tom
Leonard Whiting
6/06/2005 Casy #7 North Feed Loop #2
' & Fire Protection improvements
Payment Due upon Receipt 5200 fast of 6 water main lead
~ Joopa & fire hycirants as per the
0/29/2004 letter,
imated total cost of project
s $125,000.00, and notto
pxceed $125,000.00.
1 posit for Project $2,500.00 82,500,00
AS materials are purchased
| i dy billings will be sant
Aquila, Inc. ~ o show disbursments from the
Contract Order # 11008-1003 %62,500.00, updating $e
P.O.Box 412237 edit baisnce remaining.
Clty, Ststeor Prov. Kansas City, MO
Poelef code, Country 64141
Phone (816) 650-2950
Fax | Activity - # 10019648
Cornpany name Aquila inc. Process - #3340
File Name: CBS 340 Departmant - # 7130
Resouvcs - # soe below
PR N Labor: 1821
atype i lollowing only ff the name and Materdats: 1822
are not the aame as tha SOLD TO name Engingering: 1808
addrass. :
Plones maks CICES payebie te: SEETITAL 62.500.00
Public Watar Supply District #7 of Cass County Selesem X
108 E. Main St., box 345 SEEPEN o MARTLIN
Freaman, MO 84748 PAYRENTE
PLERSE PRY TIIS ANOWNT $2,500.00

TERNS: Prierts Miai's Purchase |
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Notice to Proceed

Per Aquila Contract Order#11008-1003
File Name: CBS 340

Date:

To: Mr, Leonard Whiting . -
Public Water Supply District No. 7
of Cass County, Missouri
106 E. Main St., Box 345
Freeman, MO 64746
(816) 250-2300

Please accept this as your notice ta proceed regarding the Aquila Peek Use Pawaer
Plant located at 243™ and Harper Rd., Peculiar, Missouri on:

Project Title:_Cass #7 North Feed Loop #2 & Fire Protection improvements

To include: Add 8200 Feet (+ or -) of 6” Feed Loops
~ and Fire Hydrants per the 10/29/2004 letter
at an Estimated Cost of $125,000.00, and not to
exceed $125,000.00.

Signatura: Oate:
Authorized Aquila Reprasentative

Printed Name:

Title:
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Notice to Proceed
Per Aquila Contract Order #11008-1003

Date: []!Z/o'-{

To: Mr. Leonard Whiting
Public Water Supply District No. 7
of Cass County, Missouri
108 E. Main St., Box 345
Freeman, MO 64746
(816) 250-2300

Please accept this as your hotice to proceed regarding the Aquila Peek Use Power
Plant located at 243™ and Harper Rd., Peculiar, Missouri on:

Project Title:_Line Lowering a Ha eeking Facility Drive Entrance

Per 10/29/04 Letter & Bid

Pleasé check (1) one and initial

40 ' 6” Main Lowering - (Wnitial)

@ 8" Main Lowering — Alternate X _@_amﬁan

Date: H/ Z%Lé '/

Signature:

Representative

Printed Name: /RVW:I‘ H‘@ld&

Title: 1 ralesr ququv ~ Aci_u\,
) ~J Q 4

=




Fire Protection Document
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woi® West Peculiar Fire Protection District

James B. Toone ' 200 South Main
Fire Chief . Peculiar, MO 64078
(316)779-5766

(816) 758-7423 (Fax)

Mr. Terry Hedrick August 26, 2005
Aquila

Mz, Hedrick,

Attached is our Standard Operating Guideline for Commercial Structure Fires. This is
a standard guideline that we would use for fires in commercial buildings or installations.
We, of course would alter the SOG somewhat for the specific occupancy where a fire .
would occur. Your facility would call for some alterations to the plan, but would, in
essence follow the attached Standard Operating Guideline.

Additionally, about 80% of our crews have completed a walk-through of your facility
and understand its major hazards and know how to respond to keep your staff, our staff,
and most importantly the public safe during an emergency.

Please contact me if you have any further needs or questions.

Respectfully,

f—"

James Toone
Fire Chief
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PROTECTION DISTRICY

The following is the accepted policy of the West Peculiar Fire Protection District for:

Policy: SOG ‘ Section: Operational
Topic: RESPONSE TO COMMERCIAL STRUCTURE FIRES March 2003
Purpose

To provide guidance for personnel responding to commercial structure fires.

Scope
This SOG applies to all who have the potential to respond to commercial structure fires within
the West Peculiar Fire District.

Guidelines
e Priorities include:
o Personnel safety (hazardous materials, structural integrity, etc.)
o Protection of exposures
o Establishing adequate water supply
o Containment of fire.
o Preserving property.
» The general attack regiment will be the same as for a residential structure fire but on a
larger scale. :
» Mutual aid should include a level two staging area with at least two stand-by engines and
at least two stand-by tankers in cases where there is limited water supply.
Specific tactics are left to the discretion of the incident commander.
o The Personnel Accountability System will be used on ali commercial structure fires.

® 2004 257
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Noise Compliance Test
Aquila
South Harper Peaking Facility
Cass County, Missouri

Prepared for:
Aquila

20 West 9" Street
Kansas City, Missouri 65206

August 2005

BURNS & McDONNELL ENGINEERING COMPANY, INC.
ENGINEERS-ARCHITECTS-CONSULTANTS

Kansas City, Missouri

Project No. 37273



' EXECUTIVE SUMMARY

Near-field measurements around eacﬁ of the three combustion turbines and two far-field measurements
{at a single location) were taken for the compliance test for the South Harper Peaking Facility. Noise
compliance was demonstrated using the Noise Test Procedure agreed upon by Higgot-Kane. Siemens
Westinghouse and Aquila. All combustion turbines and stacks met the Aquila and Higgot-Kane near-
field noise guarantees (90 dBA and 85 dBA averaged around the sound envelope contour for the
combustion turbine and stack, respectively). While the measured far-field roral plant sound pressure
levels did not satisfy the Higgot-Kane stack guarantees, taking the background and other equipment

noses into consideration, the stack guarantees are met,

Fenceline noise measurements were also taken to determine compliance with the Cass County Noise

Disturbance Ordinance (No. 02-20). Background measurements were higher than expected due to insect

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

were also high, due to the extraneous noises from the insects and other uncontrotlable noise sources.

——
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1.0 Introduction

Burns & McDonnell conducted operational noise tests at the Aquila South Harper Peaking
Facility on August 10, 11, and 12, 2005. Fenceline noise measurements were taken on August 18
and 19, 2005 to demonstrate compliance with the Cass County Noise Ordinance. The power
plant currently consists of three Siemens-Westinghouse S01D5A combustion turbine generator

sets operating in simple cycle mode.

2.0 Sound Level Guarantees and Noise Qrdinance Discussion

Siemens-Westinghouse (S-W) and Higgot-Kane (H-K) specified sound level guarantees for each
turbine and each stack, respectively, operating at baseload. The near-field guarantees were based
on a distance of three feet from the sound envelope contour. H-K has also specified a sound

guarantees for one point (400 feet away from Unit 3 stack) for Unit 3 stack operation only and at

the same point for all three stacks operating. These specified sound levels are listed in Tables 2-1

and 2-2, below.

Table 2-1
Near-Field Sound Level Guarantees
Near-Field
Equipment Guarantee Location of Measurement
Siemens-Westinghouse Supplied Averaged as measured on the source
. = . 90 dBA .
Equipment (Combustien turbing) envelope contour for each turbine
Higgot-Kane Supplied Equipment (Stack) | 85 dBA 3 feet from the duct, 5 feet above grade
Table 2-2
Far-Field Sound Level Guarantees
- Far-Field

Equipment Guarantee Location of Measurement
Higgot-Kane Supplied Equi Unit 3 .

iggot-hane supp ied Lquipment (Unit 50dBA Receptor No. 1 {See Appendix A)
stack operating only)

- i T 7 — 5
Higgot Kanf.? Supplied Equipment (Unit 3 | 72 dB 31.5 Hz Receptor No. 1 (See Appendix A)
stack operating only) frequency
Higgot-Kane Supplied Equipment (Unit - .
1.2, and 3 stacks operating) 52 dBA Receptor No. 1 {See Appendix A)
Higgot-Kane Supplied Equipment (Unit 75dBat31.5 Hz .
1. 2. and 3 stacks operating) frequency Receptor No. 1 (See Appendix A)

Cass County developed a noise ordinance in 2002. This ordinance (Ordinance No. 02-20, Noise

Disturbance) states that anywhere off the property of the sound source, the noise levels in a

residential area may not exceed 60 dBA from 7 AM to 10 PM , nor may it exceed 55 dBA from

10 PM to 7 AM.

Aquila South Harper Peaking Facility

Page }

Noise Compliance Test




3.0  Testing Methodology

For the near- and far-field compliance testing, Burns & McDonnell generally followed test
procedures in accordance with the Noise Test Procedure, Aquila South Harper Peaking Facility.

Deviations from the procedure include the following:

1. Noise measurements were taken at key positions around the turbine, Not necessarily
every 6 to 10 feet around the source envelope contour as specified in the noise testing
protocol,

2. Background noise measurements were taken at key positions around each side of the
turbine, but not at every location as specified in the noise testing protocol

3. Measured wind speeds due to turbine operation on the south sides of the units exceeded 7
mph on all three turbines, attributable to the exhaust from the generator. Natural wind
speeds were below 7 mph for all other measurements, and

4. Near-field measurements on Unit 3 were reduced to 30 seconds because the other

turbines were going to startup sooner than expected.

Atmospheric conditions were measured by an anemometer and recorded at each measurement
point. Temperatures and relative humidities during the ambient measurements were between 75
and 78 degrees Fahrenheit and 66 to 78 percent. Winds were low (between 0 and 4 miles per
hour {mph)) each day. During the operational noise measurements, the ambient temperatures and
relative humidity were in the same ranges as the ambient readings. As discussed above, the
temperatures, humidity and wind speeds from the south ends of the turbines near the generator
exhaust. were much different than ambient. The temperatures increased to over 100 degrees near
the exhaust, humidities went down to the 30 percent range and wind velocities were up to 10

mph. These conditions did not appear to affect the noise measurements at these locations.

For the fenceline readings, background measurements were taken when the temperature was
between 74 and 84 degrees Fahrenheit, humidity was 69 percent and winds were between 2 and 7
mph. Operational fenceline measurements were taken when the temperature was 95 degrees
Fahrenheit and wind was between 2 and 8 mph with gusts up to 12 mph at some locations.

[/ CoMpare o St g

A @son Davis Model 824 hound level meter was used to record all measurements. The sound

p——

level meter was calibrated before each set of measurements. None of the calibration level

Aquila South Harper Peaking Facility Page 2 Noise Compliance Test




changes exceeded 0.5 dBA. Windscreens were used at all times on the meter, and the meter was
mounted on a tripod 5 feet above ground and the microphone was directed toward noise creating

units,

All near-field measurement locations were selected based on proximity to noise creating units
around the turbine. (See Figure B-1 in Attachment B for near-field measurement locations.)
Measurement points were located 3 feet from the sound envelope contour, in accordance with the
Noise Testing Protocol. The “slow™ meter characteristic was used with the sound level meter on
A-weighting. The meter measured A -weighted L., sound levels along with A-weighted octave

band frequency sound levels for the operational noise levels and background noise level

measurements.

Background measurements were taken at “Receptor No. 17 (far-field) as indicated in the figure in
Appendix A, and at representative locations on each side of each turbine before the turbine
operationa | noise measurements (near-ﬂeld) as indicated in Appendix B. Background

measurements were also taken at each fenceline measurement point, as shown in Appendix C.

Operational noise measurements were taken at each point during steady state baseload operation,
Far-field operational measurements were taken when only Unit 3 was operating and also when ail
three units were operating. Tabiés D-1A through D-3B, in Appendix D, display all near-field
measurements, including background and operational, for each turbine. Table D-4A displays the
background and operational measurements taken at the far-field guarantee point (Rector No.1).
Table D-5 displays the backgrouﬁd and operational fenceline noise measurements, along with the

extraneous noises observed during each measurement, if applicable.

During the background noise measurements (turbines not operating), some of the equipment
associated with the turbines were operating. This equipment can operate at any time when then
the turbine is not operating; therefore, it would not be possible to take noise measurements when
this equipment is not in operation. The units that were operating during the background noise
measurements include the step up transformer fans, vent fans on top of the turbine building, and

lube oil pumps. This equipment was also operating during the operational noise measurements,

Aquila South Harper Peaking Facility Page 3 Noise Compliance Test




4.0 Results

All results at each measurement: point are displayed in Appendix D. The highest noise level
recorded near the combustion turbines (S-W equipment) during turbine operation was 89.3 dBA
at Measurement Point 16, near the air inlet expansion joint. The near-field S-W guaranteed sound
level (Table 2-1) is 90 dBA: therefore, all equipment associated with the S-W turbine — generator

sets (excluding the stacks) for Units 1, 2, and 3 meets the noise guarantees from S-W.

The highest near-field measurement recorded for the exhaust stacks and exhaust ducts on Units 1,
2, and 3 was 84.8 dBA near the exhaust duct. Therefore, Unit 1, 2, and 3 stacks meet the H-K
near-field guaranteed noise level of 85 dBA (Tabie 2-1).

The background far-field noise measuremem exceeded the H-K far-field guarantee at Receptor
No. 1 (Appendix C) for the overall L., (dBA) and the 31.5 Hz guarantee. However, the
measurement included background noise and noise from the combustion turbine and other

extraneous noises (insect noise, compressor station noise, construction noise on-site and etc.), not

just noise from the stack. Heavy insect noise and other non-Aquila generated noise was present

during all measurements. Because the existing background noise measurements were just as high.

as the operational measurements, and given that two sound sources that are the same decibel in

——

intensity increase the overall noise level by 3 dB, it may be assumed that 3 to 5 dB may be

subtracted from the measurement due to turbine noise, insect noise, compressor station noise and

etc. When subtracting out the background noise measurements, the stack guarantees are satisfied

Fenceline noise measurements at some points exceeded the Cass County nighttime noise
limitation (55 dBA) for both background and operational readings. Table D-5 displays the values
obtained at each point. Some of the operational noise measurements were actually lower than the
background noise measurements. It is difficult to determine the noise levels emitted from the
facility alone at the fenceline, due 1o the extraneous noises present at each measurement point.
Under separate cover is a Residential Noise Assessment Study that addresses the noise levels at
nearby residences. The noise emitted from this facility does not exceed the 55 dBA noise limit at

any of the nearby residences.

Aquila South Harper Peaking Facility Page 4 Noise Compliance Test



APPENDIX A
FAR-FIELD MEASUREMENT POINT LOCATION
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Figure A-1
Far-Field Measurement Point Location
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APPENDIX B
NEAR-FIELD MEASUREMENT POINT LOCATIONS



Figure A-1
Far-Field Measurement Point
Noise Measurement Point Locations
Near Field Sound Envelope Contour
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APPENDIX C
FENCELINE MEASUREMENT POINT LOCATIONS
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Fenceline Noise Measurement Point Locations
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APPENDIX D
NOISE MEASUREMENTS



TABLE D-1A, Unit 1 Near-field Background Measurements

Unit Unit 1
Type Background
MW 0
Date 8/10/2005
Time 5:45 AM
Measurement Sound Pressure
Point Level, dBA Notes
3 68.8 Transformer fan noise
11 49.5 Transformer fan noise
19 57.3 Cooling fans on turbine bidg.
24 54.9
32 64.1 Cooling fans on turbine bldg.
TABLE D-1B, Unit 1 Near-field Operational Measurements
Unit Unit 1
Type Operational
MW 108
Date 8/10/2005
Time 7:15-8:15AM
Measurement Sound Pressure
Point Level, dBA Notes
1 80.5
2 79.9
3 81.8
4 81.5
5 82.6
6 83.3
7 84.8
8 80
9 77.8
10 771
11 83.3
12 83.3
13 77.5
14 791
15 83.9
16 89.3
17 86.3
18 85.1
19 79.9
20 79.4 Exhaust Duct Expansion Joint
21 79 Stack
22 76.7 Stack
23 74.1 Stack
24 76.2 Stack
25 76.8 Stack
26 81.1 Stack
27 83.9 Stack
28 76.1
29 84.8 Exhaust Duct Expansion Joint
30 814
31 81.1
32 80.2
33 78.4
34 78.1
35 75.8
36

73.1




TABLE D-2A, Unit 2 Near-field Background Measurements

Unit Unit 2
Type Background
MW 0
Date 819/2005
Time 5- 5:30 AM
WMeasurement Sound Pressure
Point | Level, dBA Notes
3 T 67.2 Transformer noise
11 63.1 Fans Unit #1
19 70 Hydraulic Skid Noise
24 57.8
32 63.4
TABLE D-2B, Unit 2 Near-field Operational Measurements
Unit Unit 2
Type Operational
MW 110
Date 8/9/2005
Time 7:15-8:15 AM
‘Measurement Sound Pressure
Point Level, dBA Notes
1 74.9
2 75.2
3 79.7
4 85.5
5 84.0
6 83.5
7 84.7
8 80.8
9 79.8
10 76.5
11 83.4
12 85.3
13 77.0
14 78.2
15 848
16 874
17 87.8
18 81.6
19 80.8
20 786 Exhaust Duct Expansion Joint
21 77.7 Stack
22 76.3 Stack
23 74.4 Stack
24 76.0 Stack
25 761 Stack
26 5.0 Stack
27 76.4 Stack
28 71.7
29 83.0 Exhaust Duct Expansion Joint
30 77.8
31 78.2
32 77.8
33 76.7
34 76.7
35 751
36 71.8




TABLE D-3A, Unit 3 Near-Field Background Measurements

Unit - Unit 3
Type Background
MW 0
Date 8/11/2005
Time  5:00-5:20 AM
Measurement | Sound Pressure
Point Level, dBA Notes
3 685 Transformer fan noise
11 67.4 Transformer fan noise
19 66.8 Hydraulic skid operating
24 56.2
32 744 Cooling fans on turbine bidg.

TABLE D-3B, Unit 3 Near-Field Operational Measurements

Unit Unit 3
Type . Operational
Mw 107
Date 81172005
Time 7:15-8:15 AM
Measurement | Sound Pressure
Point Level, dBA Notes
1 75.3
2 77.1
3 78.6
4 81.9
5 81.4
6 85.4
7 816
8 79.2
9 77.6
10 75.5
11 83.7
12 837
13 75.9
14 79.5
15 82.9
16 89
17 87.8
18 83.8
19 80.9
20 78.9 Exhaust Duct Expansion Joint
21 78.5 Stack
22 76.7 Stack
23 75.4 Slack
24 75.2 Stack - Meter 2
25 76.6 Stack - Meter 2
26 75.3 Stack
27 76.8 Stack
28 70.7
29 81.6 Exhaust Duct Expansion Joint
30 77.5
31 78.2 Forklift on gravel/concrete truck
32 79.6 :
33 77.6
34 77.2
35 75
36 75.2




TABLE D-4 Far-Fleld Stack Background and Operational Measurements

Type Far-Field Stack Measurements

Unit Unit 1 and Al three

. Date 8/11/2005
Location Receptor No. 1
J31.0Hz
Overall Sound Sound
Pressure Level, Pressure
Location Descrption dBA Level, dBA Extraneous Noises
Ambient - No turbines Insect noise, Some fans
Receptor No.1 operating 55.7 43.4 on-site operating
Receptor No.1 Unit 3 operating 53.0 75.7 Insect noise
Insect noise, backup
Receptor No.1 Unit 1, 2, and 3 operating 56.3 76.9 beeping




Tabte D-5, Fenceline Background and Operational Measurements

Backgreund Operational
Measurement Sound Pressure| Background Measurement |Sound Pressure Operational
Point Description Level, dBA Notes Level, dBA Measurement Notes

1 12 ft above plant elev. 548 Construction/[nsect Noise 58.9 Mowers
2 12 ft above plant elev. 63.2 Construction noise 57.9 Mowers (distant)
3 Plant elev. 59.9 5.7
4 Plant elev. 63.9 Bird noise 58.3 Insect noise
5 15 ft below plant elev. 59.3 Insect/bird/road noise 60.1 Insect noise
6 5 ft below plant elev. 60.6 Insect/bird noise 49.7
7 5 ft above plant elev. 63.4 fntermittent bird noise 55.3
8 Plant elev. 61.7 Bird noise/ transformer noise 60.0 Insect/ leaf noise
9 Plant elev. 63.6 Insect noise, transformer noise 59.6 Insect noise
10 25 ft below plant elev. 60.3 Insect noise 54.5

Insect/bird noise, cooling fan
11 22 ft below plant elev, 51.2 noise from plant 49.0

Insect/bird noise, cooling fan
12 Plant elev. 50.2 noise from plant 54.8

Insect noise, vehicle noise in
13 Plant elev. 56.2 ptant 55.9

Compressor station noise, Insect noise, compressor
14 15 ft above plant elev. 57.6 construction noise 604 station noise
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EXECUTIVE SUMMARY

Background and operational sound measurements were taken at residences near the Aquila South Harper
Peaking Facility. Operational measurements were taken when all three combustion turbines at the facility
were operating at fuil ioad Background sound measurements were taken while the facility was not

operating. When the background noise measurements are compared to the opegatiapal noise

I
measurements, the difference is insignificant. Although one can perceivably_“hear”the sound from the

plant, the change in the overall noise level is barely perceptible (3-5 dB increase at the closest residences).
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1.0 Introduction

Burns & McDonnell was contracted by Aquila to conduct a noise assessment study for the South Harper
Peaking Facility (Facility) located in Cass County, Missouri The Facility consists of three Siemens-
Westinghouse 501D35A combustion turbines that operate in simple cycle mode. The existing land use in
the vicinity of the project site can be characterized as a mixwure of agricultural, industrial. and residential
use. The site consists of 73 acres, located on flat to rolling terrain, in Township 45N, Range 32W.

Section 29 and 32 approximately three miles southwest of the City of Peculiar on South Harper Road near

243" Street. The nearest residences to the facility are located to the east and south of the site.

The objectives of this study are to conduct noise measurements 10 capture the ambient and operational
sound levels in the vicinity of the project site, quantify the sound emissions from the Facility, and
compare those measured sound levels to the Cass County noise ordinance {Ordinance No. 02-20, Noise

Disturbance).

2.0 Acoustical Terminology

The human response to sound is complex and is influenced by a variety of acoustic and non-acoustic
factors. Acoustic factors generally include the sound’s amplitude, duration, frequency content. and
fluctuations. Non-acoustic factors typically include the listener’s ability to become acclimated to the
sound, the listener’s attitude towards the sound and the sound source, the listener’s interpretation of the

necessity of the sound, and the predictability of the sound. As such, response to sound is highly

individualized.

Amplitude and frequency physically characterize sound energy. Sound amplitude is measured in decibels
(dB) as the logarithmic ratio of a sound pressure to a reference sound pressure (20 microPascals). The

reference sound pressure corresponds to the typical threshold of human hearing. A 3 to 5 dB change in a

continuous broadband sound is generally considered “just barely perceptible” to the average listener.

Similarly. a 6 dB change is generally considered “clearly noticeable™ and a 10 dB change is generally

considered a doubling (or halving) of the apparent loudness.

Frequency is measured in Hertz (Hz), which is the number of cycles per second. The typical human ear

can hear frequencies ranging from approximately 20 Hz to 20,000 Hz. Typically, the human ear is most

sensitive to sounds in the middle frequencies (1,000 to 8,000 Hz) and is less sensitive to sounds in the low

p——————

and high frequencies. As such, the A-weighting scale was developed to simulate the frequency response
__—_‘_____‘._..,...-.-..—.——‘

of the human ear to sounds at typical environmental levels. The A-weighting scale emphasizes sounds in
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. the middle frequencies and de-emphasizes sounds in the low and high frequencies. Any sound level to

which the A-weighting scale has been applied is expressed in A-weighted decibels, dBA. For reference.

the A-weighted sound pressure level and subjective loudness associated with some common sound

sources are listed in Table 2-1. Most ordinances, including Cass County's, are based on the A-weighting

scale,
Table 2-1
Typical Sound Pressure Levels Associated with Common Sound Sources
Sound Pressure Level Subjective Environment
(dBA) Evaluation Qutdoor Indoor
140 Deafening Jet aircraft at 75 fi
. |Jet aircraft during takeoff at a

130 Threshold of pain distance of 300 ft

120 Threshold of feeling Elevated train Hard rock band
110 ‘ Jet fiyover at 1000 fi Inside propeller plane

Power mower, motorcycle at
100 Very loud 25 ft, auto horn at 10 fi,
crowd sound at football game

Full symphony or band,
food blender, noisy
factory

] Inside auto at high speed.
80 Moderately loud | Diesel truck (40 mph) at 50 fi garbage disposal.
' dishwasher
Close conversation,
70 Loud B-757 cabin during flight | vacuum cleaner, electric
typewriter

9 .- Propelier plane flyover at
‘ 1000 fi, noisy urban street

B Air-conditioner condenser at
60 Moderate

15 ft, near highway traffic General office
50 Quiet Private office
Farm field with light breeze, Soft stereo music in
40 : - :
birdcalls residence
. . . Bedroom, average
30 Very quiet Qm?t residential residence (without t.v,
neighborhood
and stereo)
20 Rustling leaves Quiet theater, whisper
10 Just audible Human breathing
0 .| Threshold of hearing

Source: Adapted from Architectural Acoustics, M. David Eéan, 1988 and Architectural Graphic
Standards. Ramsev and Sleeper, 1994.

Another weighting scatle_is the C-weighting scale. The C-weighting scale simulates the human ear’s
. response to relative@)‘requency sound Ievels. At high frequency sound levels, the response of the

human ear to different frequencies is rélatively constant. The C-weighting scale generally applies to

ey
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. sound levels that are much higher than typical environmental sound levels, Nonetheless, the C-weighting

scale can be useful in evaluating low-fjequency sound levels. Excessive levels of low frequency noise.

while not being readily perceptible to the human ear, can be sensed as airbomne vibrations. These

vibrations can be feit as much as they can be heard. In extreme cases, these vibrations may cause light

frame structures to vibrate causing a noticeable vibration within residences. In general. low-frequency

impacts to residences in the way of perceptible vibrations are minimized when the C-weighted sound

pressure levels are at or below 75-80 dBC.

|

Sound in the environment is constantly fluctuating, such as when a car drives by, a dog barks, or a plane

passes overhead. Therefore. sound metrics have been developed to quantify fluctuating environmental

sound levels. These metrics include the exceedance sound levels. The exceedance sound level, L,. 1s the
—————ee sl . e S,

sound level exceeded,*x" jpercent of the sampling period and is referred to as a statistical sound level.
—

The most common L, values are L.,. Loy, Ls. and Lm‘@ the level of a constant sound over a specific
time period that has the same sound epergy as the actual sound over the same peris the sound

level exceeded 90 percent of the sampling period. presents the sound level without the influence of

e i

loud, transient sound sources and 1s therefore often referred to as the residual or background sound level.

. @the sound level exceeded 30 percent of the sampling per’i@presents the occasional louder

- - N \‘—~_
sounds and is often referred to as the intrusive sound level,

For this sound report, the most logical metric for sound measurements is L.,. This report examings L,

values and compares these measured levels with the applicable noise regulations.

3.0 Applicable Regulations

Burns & McDonnell reviewed applicable state. county and local noise regulations for the project. Cass
County has developed a noise ordinance (Ordinance No. 02-20, Noise Disturbance) in 2002. This noise
ordinance states that in residential areas. anywhere off property of the sound source shall not exceed 60
dBA during the daytime hours (7 AM through 10 PM}, nor shall it exceed 55 dBA during the nighttime
hours (10 PM to 7 AM) at the property boundaries of the noise source. This noise assessment study will

compare measirred noise levels at nearby residences to these noise ordinance specified noise levels.

JAambientf(background) sound measurements were taken
. at representative locations in the neighborhoods (Figure A-1 and Table 4-1) near the facility. None of the

Aquila South Harper Peaking Facility ' Page 3 of' 9 Residential Noisc Assessment Study



combustion turbines on-site were operating. According to American National Standard, ANSI B133 8-
1977, “measurements shouid not be imade when average wind velocity exceeds 7 mph. Cloudy or
overcast, or nighttime conditions are preferred”. During the ambient sound readings, temperatures were
approximately 78 degrees Fahrenheit, relative humidity was approximately 71 percent and average wind

velocity was zero to two miles per hé)ur (mph).

‘ Table 4-1
Background Noise Measurement Point Locations
Mea;‘;:?'em ' Location Description

MP! South Harper Road. South of Facility on Hill
MP2 : 24211 South Harper Road
MP3 24005 South Harper Road (Northeast of Facility)
MP4 ~ New House on 241" Street, North of Facility
MP3 9804 241 Street, North of Facility
MP6 - 241% Street South of 24021 Lucille Residence
MP7 Intersection of Lucille and 241*' Street
MP8 24407 Overfelt Road (on Street at Driveway)

Also on August 11, 2005 between 3:00 and 6:00 PM, Burns & McDonneil personnel conducted an
operational noise level survey at nearby residences in the area while the Facility was operating at full load
(all three wrbines operating at 108 MW each). During the measurements, temperatures were in the mid-
90’s, humidity was approximately 40 percent and winds blowing an average of 6 miles per hour with
gusts up to 12 miles per hour. The wind was predominantly from the southeast and switched to the
southwest towards the end of the measurements. Because the wind was gusting at high speeds,
secondary measuretnents were taken on August 12, 2005 at some of the nearest residences between 2 and
4 PM. Temperatures and humidity were relatively the same as on August 11, but measurements were
only taken when wind velocities were less than 7 mph. Other measurements in the neighbarhood were
taken on Friday, Auvgust 19, 2005 at lo:cations that were not available on previous measurement days. On
that day. wind was 5 to 8 mph with gust: up to 12 mph, temperatures were approximately 99 degrees

Fahrenheit. and relative humidiry was 30 percent. A description, along with the measurements at each

point is presented in Table 6-1.

Measurements were taken in decibels (dB) at one-third (1/3) octave bands (Hz) using two Larson-Davis

model 824, American National Standar_ds Institute (ANSI) Type 1 sound level meters. Both meters were

1
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current for certifications and calibrations. At each monitoring location, sound levels at the referenced
bands were measured and logged by' the sound meter. Measurements were taken and accumulated until a
stable sound level was reached, which was between 30 seconds to one minute. When necessary the meter
was paused for traffic passing by the measurement point. The average sound leve! (L.,) for each
measurement point location was recorded. The contribution of the frequency bands to the total sound

level is customarily weighted to approximate the frequency sensitivity of human hearing (dBA).

5.0 Background Sound Levels

The background noise measurements were taken while the South Harper Peaking Facility was not
operating. Background sound was measured at each of the measurement points listed in Table 4-1 (and
shown in Figure A-1) during the early morning hours before the plant was turned on and before traffic
increased for morning rush hour, Dliring the background noise measurements, Some extraneous noises
were observed. These noises are included for each measurement point along with the ambient A-

weighted background noise levels, as shown in Table 5-1. The noise levels did not vary much between

each measurement point: the variations in noise levels that did occur appeared to result from insect noise.

Overall, the measured background noise levels are not uncommon for a rural area without traffic.

Table 5-1
Background Sound Pressure Levels, dBA
Sound
Measurement Pressure Level,
Point Number Description L., (dBA) Extraneous Noises
South Harper Road, South of plant on
MPI1 hill 52.1 Insect noise
MP2 124211 S. Harper Road 45.8 RooSter noise
24005 S. Harper Road (Northeast of
MP3 Facility) 41.8
New house on 241" Street, North of
MP4 plant 49.5 Insect noise
MP5 0804 241" Street._' North of plant 584 Insect noise - Heavy
241 Street, South of 24021 Lucille
MP6 residence 47.8 Insect and bird noise
MP7 Intersection of Lucille and 241 Street 44 .4 Light insect notse
24407 Overfelt Road {on street at Insect/bird noise, some distant
MP3 _ driveway) 453 traffic noise.
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6.0 Operational Sound Levels

Operational noise levels were measured at each operational measurement point while the South Harper
Peaking Facility was operating at full load (approximately 324 MW) during three different days. as
described in Section 4. If vehicles passed by during measurements, the meter was paused so as not to

inflate the measurements.

Table 6-1 displays L., measured noise levels at each measurement point. At some residences. multiple
measurements were taken because the residents requested multiple measurements. Figure A-2. in

Appendix A, displays the approximate location of each operational noise measurement taken in the

surrounding community.
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Measured (L,q) Operation

Table 6-1

al Sound Pressure Levels, dBA

Measure- Sound Pressure Level,
ment Point i L. (dBA)
Number Location Description: 8/11/2005 | 8/12/2005 | Notes
1A 24121 Lucille — Play area 50.0 43.9 Plant audible. bird noise
1B 24121 Lucille - Table in back 48.4 41.0 Plant audible
1C 24121 Lucille — Near garage 48.5 43.6 Plant audible
1D 24121 Lucille — Near driveway 42.8 41.8 Plant audible
2A January - Front drive 46.9 39.0 Plant audible
2B January — Back porch 439 44.4 Plant audible
2C January — Back property line 453 443 Plant audible
9908 241st St.— Road &
3A Driveway 48.8 41.5 Plant audible
3B 9908 241st St.— Front door 46.6 474 Plant audible
9812 241st S1.— Road &
4A Driveway 49.1 Plant audible
4B 9812 241st St1,— Front Door 50.5 Plant audible
5 9804 241st St.— Driveway 499 Plant audible
6 9801 241st 81.— Driveway 45.6 Plant audible
7 24000 Lucille — Driveweay 47.3 Plant audible
8 9204 241st St.— Driveway 4.6 Plant audible
24407 Overfelt — Driveway
9 entrance 47.2 Plant audible
10 Rt. 1. Box 165, Overfelt 48.1
11 24005 Lucille ) 45.1 Plant audible
12 23925 Lucille — Driveway 44.6 Plant audible
Across Street from 23925 Lucille
13 — Driveway 46.2 Plant audible
14 23910 Lucille — Driveway 42.7 Plant audible
15 23817 Lucille — Driveway 51.1 Plant audible
16 23805 Lucille — Driveway 41.9 Plant audible
17 23717 Lucille — Drivewav 40.3 Plant audibie
Plant not audible - electric box
18 23706 Lucille — Driveway 498 audible
19 23623 Lucille — Driveway 354 Plant not audible
20 236th Dead-End At trees 46.6° Dog barking
21 23521 Lucille — Driveway 52.4 Dog barking
22 23520 Lucille — Driveway 430 Flag in yard making noise
23 23506 S Crest— Driveway 43.2
24 23615 Greenridge - Driveway 50.0
25 23601 Greenridge — Diiveway 46.9
26 Tunniclifl - Driveway_ 40.9
27 24600 S. Hamper — North fenceline 40.9 Plant audible
28 24800 S. Harper— Front vard 47.8 Plant not audible - tractor noise
Gas compressor station §
29 Intersection S. Harper & 243rd St. ESS.S' operating, plant audible. also
30A 10312 243d St. — Front vard . Plant audible, insect noise
30B 13012 243rd St. — Backyard 51.8 Plant audible. insect noise
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Table 6-1, Continued

Measure- Sound Pressure Level,
ment Point : Leq (dBA)
Number Loc¢ation Description 8/11/2005 | 8/12/2005 Notes
31A 10707 240th St. — Backvard 39.7 Plant audible. insect noise
31B 10707 240th S1. - Front vard 43.7 Plant audible, ins¢ct noise
Plant not audible. insect and
32 23300 Aero Dr. — Front vard 50.2 traffic noise
10501 E. 235¢h St. - Back yard
33 deck ' 437 Plant not audible
Insect noise, traffic noisc.
34 Intersection S. Harper & 235th St 522" Plant not audible
35 23903 S. Harper— Front vard 44.9 Plant audible
36 24405 §. Harper — Front vard 45.9 Plant audible. insect noise
37A 24401 S. Harper — Front vard { 574 \ Leaves in wind noise - heavv
24401 S. Harper — South side of
378 property : 485 Plant audible
House to north 0124211 S. Harper
38 ~ Front yard 49.1 Plant audible
39 24211 S. Harper — Front vard 52.0 Plant audible
40 10606 243rd St — Front vard 45.3 Plant audible
41 24214 S, Tanaine 49.6 47.8* Plant not audible
Aguila west property boundary,
350 fi. south of 21451 81,22 1
42A below plant eley. 53.2% Plant audible
Aquila west property boundary.
350 fi. south of 24ds1 S1, 12 11 r‘—"
428 below plant cley. 58* Plant audible

*Measurement taken on 08719405,
“Measurement not taken ar a residence.

The highest measured operational noise level was the measurement taken at the intersection of 243™

Street and South Harper Road (not a residence). The noise testing personnel observed that the gas

compressor station was operating during the measurement. Because the compressor station was operating

and was directly between the measurement point and the plant the measurement is high due to the noise
from the compressor station. The orﬂy other operational measurement at a residence that was higher than

55 dBA was the measurement at 24401 South Harper Road. Noted during this measurement was that the

wind was very high and the leaves on the trees were blowing and making significant noise.

In order to determine if any low or high frequencies are dominating the sound at the nearby residences,
the octave bandr, were analyzed. Appendix B contains a sound spectral graph of the A-weighted one-third
octave band frequency sound pressure levels at a representative measurement point on 241" Street. The
figure displays the measured noise levels at each octave band frequency when the plant is not operating

(background) and when the plant is at full load (operational}. In reviewing both spectrums, it appears that

the high-pitched tone that can be heard at some nearby locations is in the 1000 to 1250 Hz range.
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Because the noise levels in these frequencies are 10 dB higher than the other frequencies. this frequency

is more audible and may create a more tonal noise that “stands out™.

During the near-field measurements around each of the combustion turbines on the site. the possible
source of this tonal noise was determined to be the air inlet expansion joint. Aquila is currently obtaining

information on possible attenuation that is available for this piece of equipment.

7.0 Conclusions

Noise levels in the neighborhoods around the South Harper Peaking Facility were measured while the

facility was operating at full load and these measurements were compared to the existing background

noise measurements when the facility is not operating. When the ambient noise measurements are

compared to the operational noise measurements, the difference is insignificant. Although one can

perceivably “hear” the sound from the plant, the change in the overall noise level is barely perceptible (3-

5 dB increase at the closest residences).

pr—
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APPENDIX A
BACKGROUND AND OPERATIONAL
NOISE MEASUREMENT POINTS
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3 APPENDIX B
1/3 OCTAVE BAND FREQUENCY SOUND PRESSURE LEVELS
FOR BACKGROUND AND OPERATIONAL NOISE



Sound Pressure Level (SPL), dBA
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Figure B-1
241st Street One-third Octave Band Frequency
Background and Operational Sound Pressure Levels (dBA)
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John Doull, M.D., Ph.D.

Recruitment and Screening Panel

Dr. John Doull is Professor Emeritus of Pharmacology and
Toxicology in the Department of Pharmacology, Toxicology
and Therapeutics at the University of Kansas Medical School.
Prior to coming to Kansas, he was the Assistant Director of the
University of Chicago Toxicity Laboratory and Associate
Professor in the Department of Pharmacology at the University
of Chicago. He has a BS degree in chemistry from Montana
State University and PhD (pharmacology) and MD degrees
from the Umversity of Chicago.

He served on the Toxicology Study Section of NIH and the

council of the National Institute of Environmental Health
Sciences (NIEHS). He is past president of the Society of
Toxicology and the American Board of Toxicology, has
chaired the Threshold Limit Value Committee of the American
Conference of Governmental Industrial Hygienists. He has
served on the Expert Panels of the Intemationa] Life Sciences
Institute (ILSI), the Flavor Extract Manufacturing Association
{FEMA), and the Distilled Spirits Council of the United States
{DISCUS), and was a member of the Presidential Clean Air
Commission. He has chaired the Committee on Toxicology of
the National Research Council of the National Academy of
Sciences, served on the scientific advisory panels of the
Environmental Protection Agency (EPA), the National
Institute of Occupational Safety and Health (NIOSH), among
others, and consults with many governmental, state, industrial
and private organizations.

He received the Kenneth DuBois Award in 1981 from the
Mid-Amenca chapter of Society of Toxicology, the Samuel
Kuna Award in 1989 from Rutgers University (Robert Wood
Johnson Medical School), the International Achievement
Award in 1990 from the International Society for Regulatory
Toxicology and Pharmacology, and the Commanders Award
for Public Service from the Department of the Army Armed
Forces Epidemiological Board (AFEB). In 1991, he received
the Toxicology Ambassador Award from the Mid Atlantic
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Chapter of the Society of Toxicology and a Distinguished
Medical Alumnus Award from the University of Chicago. In
1992 he received the Stockinger Award from the American
Conference of Governmental Industrial Hygienists (ACGIH)
and was the first recipient of the John Doull Award, which was
established by the Central States Chapter of the Society of
Toxicology to recognize his contributions to the discipline of
toxicology. In 1993, he received the Merit award of the
Society of Toxicology and in 1994 he was honored as the
Snider Awardee of the Arkansas Toxicology Symposium
Series. In 1996 he received the Founder's Award from the
Chemical Industry Institute of Toxicology (CIIT), was
awarded an honorary doctorate degree from the University of
Kuopio in Finland, the Meritorious Service Award from
ACGIH and the Distinguished Service Award from the
American College of Toxicology.
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Clinical Toxicotogy
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Dioxin ‘91
Dioxin-Information
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Feb. 24, 1994
Feb. 28, 1994
Apr. 20, 1994
May 17, 1994
Oct. 11, 1994

Nov. 10, 1994

Feb. 12, 1986

Sept. 4, 1996

Nov. 16, 1998

Jan. 29, 1999

Apr. 18, 1989

March 21, 2000

Dec. 14, 2000
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IEHR
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Toxicology Symposium
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National Research Council
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National Research Council
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National Research Council
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S.0.T.
Ethics and Sustainability
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Int. Conference on Non-Linear Dose-
Response Relationships in Biology,
Toxicology and Medicine
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Chicago, IL
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Little Rock, AR
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Washington, DC -
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Washington, DC -~
Philadelphia, PA -
Washington, DC -
Kansas City, MO 7
Kansas City, KS ’

Research Triangle Park, Né

Amherst, MA
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BRSG, 1983, Is induction of porphyria cutanea tarda by hexachlorobenzene Ca® mediated?, $3,000
GSF (F.R.G.), 1984-1986, Mechanism of halogenated hydrocarbon toxicity |, $212,000

Dow Chern. Co., 1984, Mechanisms of toxicity of 2,3,7,8-tetrachlorodibenzo-p-dioxin, $15,000
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BSIL.U (F.R.G.), 1985-1987, Role of brown adipose tissue in the toxicity of 2,3,7,8-tetrachlorodibenzo-p-
dioxin, $189,000

The Standard. Oil Co., 1986, Training in Toxicology, $15,000

GSF (F.R.G.), 1987-1989, Mechanisms of halogenated hydrocarbon toxicity 1, $292,000
Basotherm GmbH (F.R.G.), 1987, Dermal penetration of TamokDN, $16,000
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Basctherm GmbH (F.R.G.), 1988, Dermal penetration of Pandel7 with or without pretreatment with
Tannolact, $43,000

GSF (F.R.G.), 1990-1991, Toxicity of mixtures of chlerinated dibenzo-p-dioxins, $86,000
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