BLUE FOLDER ITEM

Blue folder items are additional back up material to administrative reports and/or public comments received after the printing and
distribution of the agenda packet for receive and file.

CITY COUNCIL MEETING
JULY 16, 2024

N.1  DISCUSSION AND POSSIBLE ACTION REGARDING PICKLEBALL PLAY AND COURT
MANAGEMENT IN THE CITY

DISCUSSION AND POSSIBLE ACTION REGARDING THE INSTALLATION OF PICKLEBALL
COURT LINES ON ONE OR TWO OF THE TENNIS COURTS LOCATED AT ALTA VISTA
PARK

CONTACT: ELIZABETH HAUSE, INTERIM COMMUNITY SERVICES DIRECTOR
e CHANGE TO CLOSING STATEMENT OF NOISE MEASUREMENT TEST- JUNE 26,

2024 (PAGE 19 OF TEST)
e PUBLIC COMMUNICATIONS



CLOSING:

Our measurements indicate that the pickleball play related sources of noise that we were able to
identify and measure at Alta Vista Park was no greater in residential zones than the background
noise of regular traffic and normal citizen activities.
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From: ke Bernstein

Sent: Friday, July 12, 2024 11:58 AM

To: James Light <james.light@redondo.org>; Scott Behrendt <Scott.Behrendt@redondo.org>; Nils
Nehrenheim Council Member Redondo Beach <nils@votefornils.org>; Todd Loewenstein
<Todd.Loewenstein@redondo.org>; Paige Kaluderovic <Paige.Kaluderovic@redondo.org>; Zein
Obagi <Zein.Obagi@redondo.org>; Eleanor Manzano <Eleanor.Manzano@redondo.org>

Cc: Mike Witzansky <Mike.Witzansky@redondo.org>; Eleanor Manzano
<Eleanor.Manzano@redondo.org>; Michael Webb <Michael. Webb@redondo.org>; Cameron
Harding <Cameron.Harding@redondo.org>

Subject: Blue Folder 1 of 5 July 16 City Council Meeting Agenda # N1

CAUTION: Email is from an external source, Stop, Look, and Think before opening
attachments or links.

Hi Ms. Manzano,

Can you please put in blue folder for July 16 City Council Meeting Agenda # N1 Alta Vista
Pickleball.

If I did something incorrectly, please let me know.
Thanks.

Ken Bernstein



SHARED LOVE FOR ALTAVISTA

PARK AND TENNIS CENTER

Preserving and protecting the neighborhood and park facilities




WE RECOGNIZE THE
APPEAL OF OTHER
RECREATIONAL
ACTIVITIES,
INCLUDING
PICKLEBALL.

HOWEVER,
INTRODUCING
PICKLEBALL SHOULD
NOT COME AT THE
EXPENSE OF THE
COMMUNITY.




SHARED SPACES

AltaVista Park is a highly
used park space - by athletes,

kids, families and even dogs.
It’s beautiful, but we have to
remember it’s nestled in
shared space with a peaceful,
prosperous neighborhood.

Balcony on S. Juanita St. overlooking
the park, about |30 ft away.




IMPACTS OF PICKLEBALL

NOISE REVENUE REDUCED TENNIS  RISKSTO THE CITY
TOURNAMENT OF REDONDO
AVAILABILITY BEACH



IMPACTS OF PICKLEBALL

ENVIRONMENTAL IMPACT

City needs to conduct a noise impact
study by a professional 3r party to
determine compliance with city noise
ordinances.

Pickleball courts create excessive noise
(65 — 85+ dBA) for nearby homes, closer
than recommended distance (500-977 ft),
especially for S. Juanita Ave residents.
Noise pollution is an environmental issue
that negatively affects the community.
Increased activity would worsen traffic
and noise, impacting nearby residents,
other sports (AYSO, Little League, Soccer,
Baseball) and the Community Center.

2 tennis courts = 8 pickleball courts x 4
players per court = 32 additional cars.

REDUCED TENNIS AVAILABILITY

Scheduling tennis courts 7 days ahead is already
difficult — less court availability would make it
worse.

The conversion of nearby public courts to pickleball
facilities has increased the demand for tennis courts
at Alta Vista.

AltaVista is the ONLY city facility that qualifies for
USTA & Marine Leagues or tennis pros.

Dual use courts NOT permitted for match play by
USTA & Marine leagues or tennis pros.

AltaVista has 1270 paid annual tennis memberships.

1200 USTA & 170 Marine league players from the
South Bay play at Alta Vista.

Need more tennis courts not less but there are no
funds available.



IMPACTS OF PICKLEBALL

FINANCIAL IMPACT

e Current revenue data not available.
e ADA compliance cost due to change of

use.
Environmental impact study cost due to
change of use.

e Sound mitigation cost.
e Potential litigation cost.
e Revised or new on-line reservation system

cost to handle both tennis & pickleball.
Increase staff cost to handle the increase of
players from 32 to 56.

RISKS TO THE CITY

Redondo Beach’s serene neighborhoods
desirability diminishes as noise pollution lowers
home values and loss of parking, discouraging
potential buyers, notably in the areas
surrounding Alta Vista Park.

Vulnerability to lawsuits, as seen in other cities
that have violated their own noise ordinances.
Would NOT be in compliance with city noise.
ordinance 4-24.301 that permits 50dBA.
Pickleball exceeds 65dBA and can reach 85dBA,
according to USA Pickleball.

e Sound mitigation methods would be needed.
e Change of use - ADA non-compliance, per 2022

pickleball feasibility report.
Concern for child pedestrians, with increased
traffic.



OPPOSING PICKLEBALL
EXPANSION AT AV

Petitions against pickleball expansion signed by more than 500
people:

Tennis players

Neighbors

Parents and coaches of other sports
Tennis coaching professionals

Incomﬁatible use as tournament play needs quiet especially
from the excessive number of Pickleball players waiting for the
next game.

Cannot validate the pickleball ambassador’s claim of 2.5-5%
maximum impact on tennis court availability as presented to
City Council on March 5,



AltaVista Parking Lot random Sunday at 10:00am March 2024
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8 pickleball courts = 32 additional cars




ALTERNATIVE LOCATIONS
FOR PICKLEBALL EXPANSION

Beach City Health District

Veterans Park

Redondo Union H.S.

Galleria Mall

Alta Vista racquetball court with wall
modifications

St. Katherine’s Greek Orthodox Church
Aviation Park

Dominguez Park

Partner with Skechers, a national pickleball
sponsor, to fund pickleball stadium at Aviation
Park. Stadium could hold league and nationally
televised regional/championship which would
produce a revenue stream.

Coordinate with Ted Lieu as this is a South Bay
issue. Can he find funds to support Skechers
Aviation Park suggestion that would serve the
entire South Bay?



SOLUTIONS!

We can work together to find
solutions that meet everyone’s
needs: the neighborhood’s integrity,
thriving youth sports and tennis and
pickleball players — and without
raising a racquet!




APPENDIX
ALTA VISTATENNIS AND

NEIGHBORHOOD COMMUNITY




ENVIRONMENTAL IMPACT

Noise to neighboring homes, 8 simultaneous pickleball games will generate up to 85 decibel noise, much higher

than gas leaf blowers, which are banned in the city. Redondo Beach Noise Regulation Ordinance 4-24.301 around
Alta Vista Park limits maximum permissible sound to 50 dBA. Alta Vista Park is shaped like an amphitheater and
noise in the park will be amplified up to residents. Noise mitigation only works for communities on flat land.
Only 130 ft. to South Juanita Street homes versus 400-to-600-foot best practice recommendation.

Significantly increased cars in crowded parking lot, with other sports, e.g. AYSO, Little League. Lots of movement
of young kids darting between parked cars — increased hazards for pedestrians and drivers.

Parking lot currently at capacity, increased cars could impact neighborhood parking, especially during evenings and
weekends.With 8 tennis courts, assuming 4 people per court = 32 cars plus cars coming in at change of the court
on the hour. With 6 tennis courts, assuming 4 people per court = 24 cars plus 8 pickleball courts assuming 4
people per court = 32 cars for pickleball + 24 tennis cars = 56 cars, not including the extra pickleball players that
queue up waiting to rotate in every |5 to 20 minutes. This likely will be substantially greater than 32 pickleball cars.
Overflow of cars on South Juanita Street and Camino Real. Steep stairs from South Juanita Street may not be
suitable for less mobile seniors.Too much noise to play tennis. Pickleball players queuing up in corridor waiting to
rotate into the courts is tremendously distracting. Tennis has a long focus of the entire court length and beyond.
People milling about just outside and adjacent to the court is a huge problem, especially for tournament matches.
In professional matches, people talking in the stadium are quickly schussed and asked to leave if they don’t stop
talking.



\ REDUCED AVAILABILITY OF TENNIS COURTS \

® Very difficult to schedule tennis courts currently that would worsen with fewer courts
O  Prime time 4 to 9 pm weekdays and weekends fully booked with many turned away. Online
booking 7 days in advance at 7:00 am, completely sold out by 7:15 am.
o 7 professional coaches, USTA and Marine League have scheduling priority, leaving few open court
hours for the public
® Area public courts impacted by pickleball conversion drives players to Alta Vista
O  Wilson Park, Ernie Howlett, Walteria, Las Canchas and El Segundo have all lost tennis courts to
pickleball
® Private clubs impacted by pickleball
© PV Tennis Club flipped 2 tennis courts to 8 pickleball courts at substantially lower initiation fee
and monthly fees. Parking lots completely overrun by pickleball players. Tennis and Golf Club
members often forced to park far away and walk into the facility. The club is overwhelmed by
pickleball players
® Dual courts — not permitted for match play by USTA, Marine League nor Tennis Pros - USTA
Rulel.04D(6)



RISKSTO THE CITY

Noise/nuisance litigation from neighbors - thousands of homeowners have successfully sued communities and homeowners
associations over the noise and parking nuisance from pickleball courts adjacent to homes. The homes on South Juanita street
are with |30 feet from the proposed pickleball courts and the sound of 8 simultaneous games will be about 85 decibels. State of
California Parks and Recreation guidelines on placement of pickleball courts recommends 400 to 600 feet from residential
property lines, which is consistent with national recommendations to avoid noise litigation. Torrance city council adopted a
250-foot rule between residential property lines and the center of pickleball courts on March 12, 2024.

Property value decline on S. Juanita Ave. Constant noise from pickleball courts adjacent to South Juanita Street and South Irena
Street (other side of the block is 250 feet) will make it harder to sell the homes for market value. Of the |12 potentially most
impacted homes on South Juanita Street, average value on Zillow March 16, 2024 is $2,570,000 plus or minus $900,000. On the
other side of the block on South Irena Street, same calculations are $2,600,000 plus or minus $600,000. Further up and down
the block home values are similar.

ADA potential violations for new uses — 2022 City of Redondo Beach pickleball feasibility study states that the “Concerns with
this location include the need for additional site work for necessary ADA enhancements; the reduction of one
tennis court; and potential noise concerns associated with pickleball play to those living nearby the park,
specifically on S. Juanita Avenue.”

Injury lawsuit from pickleball players — pickleball players are distinctly older than the average tennis player, greater incidence of
injury. “Over the past two years, the number of pickleball-related injuries has nearly doubled, from just under 9,000 in 2020, to
just over 17,000 in 2022, according to the Consumer Product Safety Commission's National Electronic Injury Surveillance
System. Since 2018, the popular paddles have been responsible for more than 60,000 emergency room visits, per CPSC data,
and approximately 75% of those injured during that time were between the ages of 55 and 75.”

Increased traffic in parking lot with kids — With an estimated increase in cars and traffic, a greater likelihood of injury with
children exists.

Liability claims against the city — Noise, injury, traffic incidents



: . . Y 0
\_h\\\m N.\ €1 \Spr02 swua). PR o) Vo AdY AHwIIpPe) /87 57 \N\/\?\\ nvﬁo?/ Y mv\
R AR AL AN R YN A = '

/WN\ i ,ab@y./.u X mwcgé‘k G AL TR Y Qah ] “ \\ ” >M\rk\u W YA )t&\oﬂ

TG T [ T R AT f\»q%v\rw:gq\\)%éﬁsj T

£

SRV X))

\V 1> r Q
ﬁﬂm\mN\M\ ??33 293 by k%mw\% C2Y Plaln) 2 0)\ é Y3 TR 35@

i

b7 Ee T IS A0 Nl TEL 2R

—~—

: [Bujuonped a1e noA yojym o) (s)wsy uopde gl [
G} MOU OB O} SI2pes) 1no o6un OYM SUSZRP PAALIBIUCD aue ‘paubisiopun U} ‘oM | .m.;. .

jjegapioid 10) yoEag OPUOPSY Uf SIS 1BUI0 JSpisuc Ay o 1eup Bupsanbau asleam
saoeds JO JOqUINU SY Sonpad Byun] M saoeds Buped deojpuey 1oy pasy peseanu] “SjeI0s 2tk e
1oYI0 pue 1adS0Id ‘(BSY DUIUIE) ‘EueN{ LANaS Lo Bupyied jeuofppe Uj SHNSS) YHM MOIAC Bupied “yed :

fiop ay) pue uapieb Ajumutiod ‘saAnDR J00Yds ‘sewueb Jo300S 'saueb [leqaseq ‘SHN0D SUUBY Bl LWOYJ SIED ap i ks
ajpuky ApueLnd J0u ued sjo} Gupjred E3SIA &Y SUL (unoy 34y uo srkeld mMau o) PAOSBURLD UNCO 1s0d pue 2ud) skl A
S120 gb 1523] 8 4O €YY B PUE 30} SU) Ul SIED [RUOTIPPE T 15831 12 U} YS! PINOM 1UNCD By} o doad jevonippe T ¢ e i
s> geceppid pesodoid LR WO 193J OET I8 P35 EHUENL LANOS e

UO SSWOH "SUNOD MU 10J 189} 082 padope Apuadas duelo) “3ull Ayadoid |epuopise) 152189U S} pue Undd ﬁ mu

X
) M

liegapioid @ JO J53U3D SYF USAMISG 133) 009 O3 00 SPUBLILIOI LOREAY PuE SHied JO UOISSIURLOD GJUIOHED ¢
UBWILOIIAUS B} ) BARATLISIP AIA 30 PINOM EISIA €IV 32 8 B / SpNCY SUURL, Lo S}NCo (legapRld § Buimoily

%

‘Bupjied pue ssjou UO PISEq JUBLLUIALS poolyoGYBRU Sy} 0) SARMNSID ABURIXS 9G PINOM SUNOD tegeppid |

4

g GESHNOD SIUUSY Z WOY § 1§ £ UN0D JO UasisAued ISy} PRLI3OUOD SR BM RN STUTSL EISIA EHV 943 Jo sisquiswl SY zﬁm& 4_ ..:..
Ty o
SIUuo L 10} sMN0) SiUuUal elSIA elly SA9S3id O} uoinned

e




Y ‘ A \i\.i.f.\ [ WivalIy v

7 i\xd [y ppoms 2] Y \m; ﬁerNJNﬁXJ\WWM Ev\ % \ m +@ i N m/
77/ Jr ﬁ %:& N £ Y oy U
753, %_\zu S eari) 3] I i Y5O
e i T L G
3% R @u& (wwmm\ \.\ | B\MQ g EGQ\

N\.w‘vm N‘Cn ,Eﬁ.m T_QA* .miﬂV w\% S,r :NQ .rﬁrcz
Yk T P vth Q2 ,.unmw)@% PR ar
e TSN OIS dgf g | B Y]
Sl pa A T, P BT

— eEal|. JUeUILO) ssaappy | _oimpeufs | - SumN peuld




[ o514 QU

¥ Cepn () NS

A.c.w&ﬁ ﬁ:ﬂvQ

N

G PATY ON |

QopW 20X Ny ¥ b\va

WS o C

TUBRNG

v« HA_ A A
- : \
A Tapa, ey PR

.J.J:Cxu.& /e.,.ﬂw,,"@.w

:.sﬁ _u,.%ﬂzm.\ N~

i

T 7T1d o

mmt.&: &/./\ Wity L\ a,ﬂﬂ:@ N\m

NG, W _M R4Z %JA
e /

\ww@w\\\ju\v =N

o~ WDV,J A9 M zell

) hY i o ‘ ¢ - 7 N4 N Wn.&
3/ g /4 g (_Uixu TN G It \\5 f\_\nt 84 I k LL I, !
. P n\a - - p x. - T NErrETV AR = ?3—»
_z N\v“_ E) ._J. «.VM w W«e.p; U) ...\J\ \ \\\\r x \/:\ 3 \\._,_.1 .\m.. i w\... ¥ “ \\\\..:w { j...f.ﬂ /. W"J‘n.&ﬁ\ a-\e\.w.. Lo r..M, w\,w- r .m.T
_ i anl :._%hl.\'w%wA“\‘\ B s .—\&_ ] )
. . _ e —— 7 3. Y P = Y / Rr - S 401,
JN\.\J\~ p s Puién “OETD L'E < - P # L] AT S
JJ ... \ ‘\\ ﬂ .ﬁ\‘ \ f N _.\ ol e - - \ TT\ “
y { ’ \ghad -t o L . — - / s
" — ' 4" A m— \

B e e i [
e 4 & 1
1 82— | TR Vo SO E = J\\us\\ yv 1\ .\ i,ﬂ \H ~ N
M\\“ A \% ) ;1\ & } \ A \w Gy e _».,_f___q & kmeN\M\. >M_/\ AV N\;m \\L PX\MAA_\W r\\\\\\\\_ \.v\\c,\w_ m@ e w\ .
. - — 3 7 7 = W o~
' vt ! “v h
ok *7H & .

s

e

L —

Ssaippy

aeN pajuld




N

; _, { £
Nszy, hey \W.J.Eé )3 Ayt Lz mﬁWs\J \u&é& JE
72/ sy, Ay =7 ) Poft T
o8I Sopran SO S - - vz 0| o
*A\b&\a S yoyprd Mw:i Lﬂu vmwwﬂavrm@&\mi \\\rw% { e P w
.Y ] 9% v . s ¥ A sl =V JrENeeN v ?
\\v‘\“\ vm\ M\AM _s\J\ v >¢L L M.\M&S\”\M\ ‘ \ﬂ§\ L J\”\M \A&SWV* quwl_ Tm)\VM
,\M\\\m - d_posadey o 1BRY mm o W=
X.\Jmﬂ\h \Av Y 1\& 5o ez WA Do<) @\\JM\&\ ,J_ _)Nwmw.m
7 \A\;N - m v\ %(%W Mﬂﬁﬂwﬂv)ﬂ K?Jw/ _‘M U/w‘_, \_N_ /.m Vi ﬁd%ﬂ\ \Q%/ _M f>mo4¢~.&(¥.ﬂu )\%l
heZE—¢ 7 SN RIOF T LA 130
* S R R A W P oL
v e 8 o ; ny A aqx <
hL- w,..ﬁa; it ) 33 ﬁm\Wéﬁ BEL | g d»@wwaw, e 2
| BRI | et i oSl TR Bty
va q\v . ﬂgg 7| @9@%5 ORf gD
FFe | T LG L Sy 1y B T
A S Vo 7 ~ S AT Dy O
s v w\l M» mW@ﬂ@G mﬁmxmv @Mi : \.,«M @Ew !
s ] YWY > Y g 3 7 ) 4\ P
e | e, i T Yes s B, w75 LR

TIof TN b ] - \35\) SAUIIY 2l 7Y Yy

ICH TPOYY)IC )00 Wt 7,/ )
anmmﬁﬁym\ / al ww §

oy STUPZ Mw 1274, w\:ﬁ% \m\ﬁ\q\:\«:\\ﬁm\ -

Q&% Y

d§£§\% g SO

u:mEE.oo sSaIppy ‘SwieN pajulld




LAY Sy ()
L2 il e | I TP AT,
2 e /5 0% w7 1A W mzm ¥ L e 2,;,5
hrer g WU g1t proweys ™t 21 22 WP RSZSS | 2P ezt |-
he et G K00k t&,whm_\waﬁw dHMIH BOSH rw%m_\/@ ANOIS, V2 1]
WN\ 77]4 N«mwamu WS of \Nﬂsww oNR? MG
hzf 11/, ..MMM.,H.%HM< s Kaeg wir P\LVJ.\)C J2Roil 2upuN
et < SNV = STy \*ﬂhm\\\(,c_ﬁé ﬁiéw
CRETS TG T TG 2 N
r7eeTe oy e I R I R P I
\x\\.“ e Mﬁ.ww@g Biof 1462 wy, N N\x\:&@ Lty FAUT wﬁ
1R v O 0 STl A s [y
£z/o2/g \&\w\ W\W“NMQWW‘N ] : 27 7 PO
s &%W\%w o 12y ts\v&% AT Y
S L 2 |
7% LR e
2)zz)s AU vy W 777y T
uawwo) |  ssaJppy a1njeubls oweN pajuLd

- ejeq |




P ey, X M SG [ AN a JRE2N 25

7 Lol 2 ./mmwm N2, : V7o 10% ()
\rﬁxﬁ\m ) Qi bhnada) A ik

‘ s B
—_ > Ly ' A 207 [ [, > wal- w QNANRO 1 2 3
e T e FoEos Yo rmeee L2 s )T o N v

NIRRT T<ob F I ] ,
] (o0 | SR ATE TN T P o
SEFo) 70 . ) p— ‘

%N\N\m SiTDt X?ﬁ (oo 20\ : P\WJMMNEN @m.MJ\N Qﬁ ; Qi@ ML
9ol D doo MNATD
o 717 aagpv] ~upopy 7 S

D) .
R 21
o e A B

Wyl

- \( ag
o g o )
! e Sy |

: [Bujuonnad aie nok yojym Joj (s)wey uopde seua]
Q] MOU PR 0 519pEa] JNO BN OYM SUDZRE PEUIBIUCD aue ‘paubisepun 3y oM

“JieqeppId 10} Yoeag OPUOPY U) SIS JAYIO JSPISucd AP 31 1ey) Bupsonbas aue om
530S JO JoqLUNU 21§} SONPaU IBYUIN Jim saveds Bupjied dedjpuey 10 pas peseanu] ‘Sisans
JOUI0 pue 13S0l ‘[eay OulLED ‘EURNE LANOS UO Bupjied jeuoRIPPE | SNSAY (AIM MORAO Buppied Syed
Bop a1 pue uspied AYunwLIco ‘sspIAID. [00uos ‘sauieb Ja00os ‘saweb jlegaseq ‘SYUNOD SJUUF) BY] WOL) SIED B
ajpuey Apuauns jou ued sjo| Supjied EISIA @y 3UYL (unoy Sy uo.sBARid MBU 4) JoroaBuey unod 3sod pue aid)
5189 §F 1583 38 JO 100 & PUR 0] S U} SIED [RUORIPPE H7 1589 18 U] YNSS) PINOM 1IN0d 3 uo jdoad [eUORIpPR v ©
"sUnc ||egappid pasodaud aLp WAl 1535 OET ik J9RAS ejuen \nos
UO SBLLIOH "SUN0D MAU 10§ 133) 0SZ PAdope Auadal souruo). *auyj Auadosd [BRUSPISU 15auEaU BU) PUE 1N0D
neqapioid e 3o JSIUSD SUY USIMIS] 3993 009 03 00 SPUSLILICISY UOREIITY Pue Sied JO UOISSLIOD BjUIoHIe) o
USWLOIALS BL 0} SAQARISIP AJSA 8¢ PINOM EISIA B)lY 2 § 78 £ SHUNOD SJULD L UO SWN00 jleqepidid § BuMolly o
-Bupyied pue SSIOU UO PIsEq JSLULONAUS PooyioquBiou Sty 03 3ARdn.s|p ARWAOXS 3q PInom Snod jiegappid
m8€=8m=§~§c:h§83éuggggggﬂggwﬁbg& i
T Ay <2V Wwipyv

Sluuaj 10j SUNOD SiuUd | BISIA Bl|Y SAI3S3Id 0] uoniod




o7

4 R\
T&é\m. L) 2. 1 E6ST| ) M| TRD M3
Neae g A e e L I
o 4 4
A2ed 92 /¢ Phee el UGz Tty
N = LRI X7 - e o
PTG ﬁwwmi@s\w b2z _.
ke g0 ey s T s g™ pibrld | PN
\WMWW Pl ot Ornanssz W @«f% [=2vas a7
el wewwes| . wmwby| 7/  dwums|  owenpewia.

: [Bujuonned eie nok Yojym 10) (s)wep vogoe tagug] - T
0) Mou 1oE ) 513pe3| N 3BIN O SUSZAP PRILIEDUCD A ‘pauB|SiOpUN 94U ‘oM | 40} pauaniisd UoRSY

‘JIegepiotd Joj yoeag OpUOPY U) SS)IS 52Y10 Japisucd Ao sy 18y Bupssnbat aieap o
saeds JO 12qUINU 31} 0NPa SBYUNY {|Im seoeds Hupped dedipuey o) pa3U PISERIDU] "SISRRS
13410 pue Padsold ‘|esy Ou|WED ‘ejuent uInes uo Bupyied |euonippe uj SHNSI YIIM MOISAO Bupiied “ued :
Bop a1 pue uapsed AYuNWWod ‘sspIANDe jooyds ‘saweb J9000s ‘salueb jjeqaseq ‘SUNOD SJUUSY SUJ WO SIED Bl R : g
ajpuey Apuauno Jou ued sjo) buppied eIsiA R3jy Syl “(1noy 3y uo siakejd mau 0) JaAoabueyd unod 350d pue a1d) ¥ 1
S12D g 15€9| 18 JO |EI0] B U JOf Y] U} SIED [BUOILPPE T 1582) IR L) JNS3L Pinom UINGJ 3l uo Sjdood jeuonppe ¢z e
*SUN0D |[egapiatd pesodoud B WO 3334 OET 2.8 15245 BY|Uen( LpNoS
UC SSWOH "SUNOD MBU 104 199} 05 paidope Ajjuadal duUeLIo) "au| Ayadoud jequepisal 1S21e3U U} pue URoD
[Iegapiid B JO Ja3UD 3} U3BMISG 1995 009 03 00F SPUSWIWOO3) UORESIIY PUB SHilBg JO UOISSLLLGY BjuIoHe) ¢
USWUONAUR B3 O 2ARdNISIP AJSA 3q PINOM E3SIA BYY 12 8 B £ SHNOD SIUUS L L0 SUNco jjegappid 8 Buimolly o

1
}

u
1

“Bupiied PUE SSI0U U0 POSEq JUBLILCHAUS POOLIOGYBIBU 1) O) SANKIUSIP ABWRAXe 3q PINOM SUNod [leqeppid | punoiBydEq:
8 @ SHNOD S|UUS) T WL 89 £ UNOD JO USISIAUGS 181} Patlaou0d aue om ‘TSIIG) S[UUSL BISTA SHV oU3 o slaquisw sy | numéﬂ:ﬁ%;ﬁoﬁﬁm i
/0 ) r\..\l.ﬁ\r...»ﬁ\w\

SIUUDJ J0) SHNOD SIUUDL BISIA BV dAISSBId 0} UORIRd




N ] ( ﬁfu u " :._w.wm\. W// o .r\/.,/\,r,(.__;.,.,v_\,: W y \_ 1r.\ VAl w,.\_%
._? _.\. J__N s REATE i’ 24 LN - ...__.._;;M.__H,,w _\J:i_ p =t .BLM .\.wﬁ(u. " i \,:ﬁ,._\ .g_ \;‘.:.«Q
il Bt e et el e }ééf ) il
b2/ 97/ o N;hm:.ﬁ&,x,w“x,.\ 74 m(.ﬂ.\,._\ww\mwm\\w. u\\c 7 \: N\S\»\M\w ArMOH 2N
Reforfe| st e o S | 983 Ty .\pmk SN iy
L A0 A S Sl IR T
e T Taemwes| T eswev] S sasm% ouely panitid.
[Bujuoppnad oie nok yaym 103 (s)uey uopoe Jud] 3
0] MOU 1O 0] SJapes| Jno 2fun oym SUSZRED PAWBDUD dIe ‘paubisiepun sy ‘am | uw:ozﬁa.:og

A Sy t).i e AT LI M
-

‘lleqapioid Joj Yaeag OpuopY U| SOUS S0 JOPISUOD AYD BU Jeyy Bunsenbas aieom e
saoeds JO Joquunu au Sonpal JaYun (M saoeds Buppied dedipuey 104 paBU PIsEaU] "S9ans
JAI0 pue Padsald ‘jesy oujwe) ‘eyuent ynos uo Gupiied jeuopippe Ul NS LM MOWIRAO Bupped ed
Bop oy pue uapieb AJunwwod ‘sSpIADe jooyds ‘sauseb 12200s ‘sauueb jjlegaseq ‘s3inod S|uuR) Y3 Wol) S1ed Al
a)puey Apuasin jou ued sto| Bupied e3siA eYy YL "(noy i uo sidhe|d mau ) Joaosbuetd Unod 3sod pue aid)
SIED @b 1SED] I8 JO [230] B PUR J0| Y3 U} SIED |PUORIPPE 7 1SE| 18 U JINSad pinom 1nod 3y uo djdoad [euomippe yZ e
'SUN0d fegapiald pasodosd sy Wwouy 159) OET 248 199NS BYURN[ |BN0S
UO SSWIOH "SHNO MBU 10} 3993 05z pasdope Apuanal soueno) “sulj Auadoid jenuapisal 1$91esU 3y} PuUB UNod
[legepid e Jo 123URd 2L} UsamIaqg 182} 009 O3 00 SPUSILILLOIA) UORESISY PUR SiIed JO UOISSILLLC) ejulojiieD ¢
JUSWILOIIAUD U3 0} SARANISIP A13A 3G PINOM E3SIA €3y 18 8 B £ SHNOD SUUBL U0 SUNoD fegapiold 8 Buimolly o

*fupped pue SSIOU U0 Paseq JusluuoIIAUS pooyJoqybiau u3 0] SAndnisip ARLuadxe aq Pinom sUnod legappld

8 @3 SUNOD SIUUB) Z WO § 7B £ UNOD JO UBKAEI JL1) PAIISIL0D 3ie Sm “TBIS) STUUSL E3STA EIIV 343 JO SiBquidlil sy

LI RO e e I )

ﬂ
]

7ay

3ne;/ DB

SIUURJ 10) SJNOD SIUUB L BISIA BV SAI9SId 0} UOHIRd




g

7 [RRTVI TC] [ CREGPY, | e

b SO

X | VAN S RN R o 7 Ao
.\N\«rﬂ\m\ MOmOqu sl AN T #.\y TRV _,)5,%2

7S gy Ty T T PR oy

B Ve Yema Bt ¥ e W L B |

o o A W ACCObT pd CIP e A
/=l | pen e B, e s o | Y

T/ R ebpiigued gy T P 155D TN

TUUp o el w2 ym SeSop v "vvus all
((ﬂbV~ 43)\13“.5\

%J—d \zw?ﬁ..tw.-uuf\/ba ITM(D.-J\A.N{ W\N\u ILQQQ.“ﬁ 272 _.LJ)QE

[Bujuopnad aie noA Yiym 1oy (s)wan uonpe 13u3z]
0} MOU 108 0] S.19pea) Jno dBIN oym SUDZRD POLISIUD) dle ‘paubisiapun Sy ‘am

"llegapidid 10) yaeag OpuopIyY Ul SSYIS JaYI0 JOpIsU0l A I Jeyy Bugsanbai ale apy e

so0eds JO JaGUUNU BL) 2INPAS JSYUNJ ||IM sa0eds Bupped dedipuey o) pasu paseadu] °sjoaqs

J3430 pue 10ads0.d ‘leay oujwe) ‘eyuent Yyinos uo Bupped euonippe Ui SJNSaJ YJIm MOWIaA0 Bupped “tied

bop 3y pue uepieb Ajunwilod ‘sananoe |0oYDs ‘salweb 123008 ‘saweb ||egaseq ‘SUN0D SILLSY AU W) SI1ed 3u)

3|puey Apuaund Jou ued s30) bupped esiA ey aul (1noy ay3 uo sivAed mau 0] J9A0abueyd LNod 1s0d pue aud)
Sled gf 15€9) Je 4O |e10] B pue J0] By Ll SUED [euoHIpPR HT 1SEI)| 1B Ul 3NSau pINoMm 1N0d du3 uo ajdoad jeuogippe vz e

"'SUN0D {jleqappid pasodosd ay] wouy 138) OET D42 199415 ejuen( Linos

UO SHUOH "SUNOO M3U J0J 3335 0G¢ pajdope Ajjuadas aouewno] “sulj Apadosd [enuapisas 1SaJeau Ly pue unod
llegappid € JO 12Juad 3Y} UIDMID] 1994 009 O} 0D SPUSWILICDD) UDIIEIIDDY PUR SHIEJ JO UOISSILLILLIO) SILUCJED)
JUSWILOJIAUS 3Y] 01 3AIRANISIP AJBA 3Q PINOM EISIA BV I8 § B / SHINOD SIuud) uo SUNoD jeqeppid g Bumoly

"Buiyied pue asiou UO paseq JUSWUOHAULR poowogybiau a3 03 3ARdrusip ARWRANXS 2q PINOM SN0 |jeqappid

8 88 SHNOD SIUUD) 7 WO 8§ £ MNOD JO HOHaAReD Jety) PaLLAdUD 3ie om ‘TITUSY STUUST BISIA BV o4} JO SJaquiaw sy
AP Ly v ipyo

SIUUD J0j SHNOD SILUUD] EJSIA B}V DAIDSAI 0} UORIRd



g

)

STabYY

A

LTI

»)
B

LTl T s e B
7/3/¢ 2207 O A RSN 1 2
TP 777G HT ) A o %ﬁ!_
Ir2 & f1 @\; i:&fz \\\mw, ALY
Fos ) T I ,{\, ‘44 S\\Jm%:
2] s T __\,ip,j, o R e e e By TER DT
ok JU == T ,%fﬁ%ﬁ% e N&é =t
Pl DA e e E&{@ V50k g%&ngig» ?,@fﬁ Py
Tk o I ] LY A R e Dy = ey
\ @S _\ ;MM% Lo I\ _&U«ﬂ A .\.qukéz\x Lﬁ. !
}N\%\ﬁ\m 49 prafar TLEN i \ LY
Py \i ostigy i o] e ol VPR S NL

S XYY L

Vi 2y ¢S 7

hel | M%,; LRI Ty AP
g . 97V 12

Fel 4y, MT S VT 0 | D) [ BW ¢

a2jeq Jjuswwo) ssauppy aunjeubis suieN pajuild




\ P P U L N
S22 IR ARSI I AL N (NS S ST
.J\N-% A b) )\u\rm\ﬂ. OWVUV\\ T4 V7o Ly a..u\\. O\v\,ﬂ A\Nw\ j\ A xiwﬁ\@‘\ MQ&W._\.\.MEN
HCc-g-hp < ~oay =2y | Ty PUug 7ML Al | Y Q/JAWVT JIWITN CZ@V_
7 AT TUHONTOT )9 G ——t A WwONAY v YN
4 P | ra i _@\«0
%; \w\\“ PR VAT [V TR T[T TR g8 T AP ST
h AWNTYO] fmnRAg Mﬂcﬁww‘?a 1\_:.3 ﬁz_ ; oAz 1 )
A 3 [} e 4 ™ / 1 3 [ U
Qv?r M a (! Yy S IINEY SiNal O‘ ? nw ogeT . J Jﬂ [ dd :
\%u L - W\\\\\ e S LA . J 2@3@« el el
TN T ETLE T 3 ué\sf*, TP
Q@Qw‘\ﬂm\m N didied ﬁs&%d gl e \\ \\oéﬁ\\%:\ z
4 ] | . _J\w
i ey AR sV = e A =) Q:q
\A\A\M\w \:@x\ﬂ.ﬁ an) e D S I J\,\\ . @M@S
by o S Tl T T
£ — J /
1TE TE 3l ] | PRI o )
Pziizle Pr-rmidn s7d dmla 240 DRILLANY. VINKTD) nM. @Q@ \V HIT NV T
/ \ pratap w m\%vﬂc Stutid) vbw _Jx . SJ%\N Smﬁ >
ATLE(S \ SR 2N AT FH TN beg) T N SM THUNY) ésty
d : 1
Le fo| DwWgy %O._ :,,%ﬁo 2\ uiN v Q.._o/nm,.o/ .7 \./.yﬁ m) W J /zCQ\
e3eq & EITCTITITTTY ~ ssaJppy | 1 Teimeubis’| aweN pagund




Mol

\Aﬁ\f Wwﬁ VQ%\‘ M\\\ .K @\< 51mau~m \\C wd / \ mvk\u\ )‘J\\Vg\hu / \4.\) ~V’ JQC\_S
s us%@ W VB e P T00
¢Qyﬂ fe \ )5 U\ \Kmiw« \%, [l phasz VBN\\V&\ A%Q&M\ iy /%) 9 I
Cilsask e L S I N A G
~ellre e B m,_mﬂhﬂ\ HQ\M\W \Mﬂ/wu&/)ﬁ\ A I\Jﬂﬁ.@nU
v / mﬁ\m & \< 2y “:u.ﬁ by e TR );\x@w\\i\y\& i GVW svﬁ
\}\N\\,M.\ Qi 3 , ﬂ.& /N\\? N,u;“\.ﬁ\__,\,\ w_w /\3(\‘ Ae h\\. N Ul mcff):m@ v J\
M R 1 e A A )\\WNK | VP v
22 /¢ [vgmpL e \Ms\MﬁQt: Iy N8I/ \\iﬁvxgﬁu\b zu@ﬁ@iéé@
)¢ J10E ON | 0] g s sy SO ) N D
=je| ITDId O I R =7 ) e
wFels | SIS ON g~y =0 To i
\nm\ NWMMQ FTAIY QQ B A VowA®) - ﬂ F A dm éSS 4«5.
22 [ PTPPIE PN aq b rpen | PO R
A A A R R R & in°e) Ty
R2fe] 247 ON [ Prems ™ bl | 4K S| Tivrowss
ajeq Juato) SSaUppyY oinjeubis awieN pajulid




AQH\.

k) Tiad

)\

) i g rh_.‘,m i w: ,) %)
o[ TSRy A0 AP aee

Nan N A i ATW

C AL O [\qands 46 v ML

PR Y

/TG

—

4 g - i o ﬂux.\\\l\\ T y —
Aark R A ML V3 W A e R i Shaasl
4 ﬂ:\ n, 7 4 7 U AE8OYp ¥ P et F Wit pan-t M)

s L e YR g2 o e e S

/% . .
ALY x%i\\ﬁ%x N T IS S
- ejea C awewiod | | ‘eweN pojuld

[Bujuopnad ase nok yorym 10y (s)uregs uopoe seul] |
0] MOU 102 0] 553pes)| Jn0 a6 oYM SUSZRR Pauiadud ate ‘paubisiepun ayy ‘oM

"Jleqapiaid o4 yoeag OpuOpaY U] SSYS JALRO JapISUod A a1 Jey) Bunsanbai s1e apm

saoeds Jo Jaquinu wﬁ 20npay Jayung iim ssoeds Bupied dedjpuey 10y pSsU PaSEINU] 'SiSRNS

JBy10 pue Padsold ‘jesy oujwed ‘eyueny yInos uo bupued jeuopippe ul NS YUM mojuiaso Buppeq “ed

Bop 3y} pue uspueb AJunwWod ‘SaNIAIR [0oUdS ‘saweb 19000S ‘soweb (jleqeseq ‘SpNoD S|uua) SUY WoL) SIEd B}
3|puey ARUALING J0u ued s1o| Buppred 2ISIA Bl 2y "(Inoy 3 Lo SiARId MU 0} JBACSBUEYI UNOD 150d pue Bid)
SIED g 1523] 38 JO |30} @ PUR 30} DY) U SIED [UCIIPPE b 1589 1@ U] NSS! PINoMm HUNod 3y uo didoad |euopippe yZ
*'sHN0Y |legepidid pasodoud auy) Woly 1894 OET S48 18a41S BHUeN[ LRNOS

U0 SSUIOH “SUNO2 MBU 10§ 1393 0SZ pajdope Ajjuadal saueno] 'au) Auadoid |epuapisol Jsa1eau sy} pue unod
(1egapiid © 4O JRJUBD BU) USIMIDQ 199) 009 O 00f SPUSLLILLIOIA UOJEaIIY PUB SHiied JO UOISSIUALOD Bluoje)
“JUSLILOAUS D13 0} SANANISIP AJoA 20 PiNOM EISIA BYY 18 8 B £ SHNOD SIUUSL U0 SUNCO |Iegapiid § Bulmolly

‘Bupjied pue S510U UO Paseq JBWUGIAUS POOYIOGyBIBY By 03 SAdISIp ARWIBAXS 3q PjNoMm SUROD |legepid |
8-GF S}INOD SIUUS 7 WAY § 1§ £ HNOD JO UCKHMHE0 8L} PauIsoud e am ‘TSIie) SIIUS] EISIA B3V S4) JO SIsquaw sy |-

At a1 4

>
-t A fy e

u%p@_sf

3@ Emﬁ:zw ho.msmn_

% TPy Ty

SIUUD] 10} SHNOD SIUUD] BISIA BV dAI3SdId 03 UOLIRd




rN ~-he- ¢ "y \ ﬁ\mk .q..\wq\.uﬂ .\h\_&..\.ﬂ w,.~ » 25491, rw.v. L UC RN I 5 m h.\\m \N\\ “elon Y U\.& e N\_
Ay 8 M gl AU . P .c.mll.l\. A

B ._ e , vw\L @_ %ﬁj’fk FW%\ 4 ﬂa v\d ﬁf MF‘ (\\\.\i\t.\”\f -~ * f \HQ ",4
fv :n \i. L(V bopail §33 A«W, ; D e D \; \

' 7 Sl WY ER \tn MIGNHN, I A, n@ AT
\%/Q\M/. ﬂﬁ\m \J{J\ W \., Hv \N\I m\vww. )w @N tﬂw | Ow \‘Cw \w - J\; .m)v )Jpxm
_ . 2 >\ opVep2 > 90 AL H g
ARPYEL =3P d oy [V oppy 10| AT TEPTT 9
Aoroms A g x\w.\ﬁw\r%u.«. PRLL R AT LS {of uhu .uy..‘wvtvmwm. w\\:?iww WX Y, \ %/.f / §\.\ . Gm
- ya \\ s
&x\ &\N\n pejoedun m% pmomvion B vo g enbieg ep e vz /A VTPV leaduweg esas]
" eeg JUBWIUIO) SS2.ppY ainjeubis awep pajuid

[Buiuonined aie noA yoiym 103 (S)wa) uoRde 13jug]

0] MOU 10e 0} S19pe3)| Jno 36N oYM SUSZID PaUIS3U0D JI. ‘paubisiapun 3yl ‘apm J0J pauoniisd uoipoy
l1egapidid 1o} ydeag opuopay Ul SIYIS 12YJ0 JIPISu0d AYD sy 1ey) Bunssnbal ase SM e
$92edS JO JIqWINU 3y} 90NPaJ JSYURY Jim Sadeds Bupiied dedpuey o) pasu pasealdU] “S39.s
13430 pue 103dsold ‘|eay oulwe) ‘eyuent Yyinog uo bunied [euomppe Ul SNSaL UM MOWISAO Bupjieq yed
Bop au} pue uspieb AJunWwwod ‘SIAIIE [00YIS ‘SaLueb 193505 ‘Saweb |[pgaseq ‘SHNod SIUUS) Y] WOLJ S1ed 3y
dJpuey Ajqua1ind jou ued s3o0| Bupped eysip eyy 2yl “(4noy ay) uo siakeid mau o) Janoabueyd 1noed 3sod pue aid)
SIBJ 8p 15E9) 1€ 4O |10} B pue 10| 3y3 Ul SIed |RUOIIPPE H7 1Se3) 18 Ul JNSaJ Pinom UNoJ 3y} uo 3jdoad [euoiyippe 7 »
"SUNO ||egapidid pesodosd au) ol 193 QET BJ8 193135 e)ueny (Inos
UO SIWOH "SHN0D MU J0j 399 0ST pjdope Auadsas soueno] “aull Auadold |eRuspiSa) 1S9183U Y] pue Unod
lfegepioid e Jo J33uad 3u) USEMIAq 1234 009 01 00F SPUBLULLIOII UOREDIITY PUB SHIB JO UOISSILULIOY eluoje]) e
"JUSWUOAIAUR 313 0] 2ARdNISIP AI3A 3 PINOM EISIA BIJY I8 § B £ SHNOD) SIUUD) UO SHNOD ||legapid 8 Bumoly e
"Buryied pue a510u U0 paseq JUSWUCIIAUD POOYIOQYBIdU 3Y) 0] SANANISIP ABWRIIXS 24 p|nOm SUN0J jlegepad punouByieq
8 @4 SHNOD SJUUR) 7 WOl §19 £ UNOD) JO UQISs8S3 12y PaUI20U0D 3.8 am TauR) SIUUSL BISIA B3|V 9] JO Siaquisul Sy pue Alewwns uonned

=)

sowly v YD

SIUUd| 10} SHNOD SIUUD] BISIA B}V SAISSDId 0} UOIMIDd




§

20 u.r:i G._(Cﬂ. e 2] ey R .
Cak PAND o ks il LSl ) 2] v You o
: / r QbZG oA Vv oy
&Nc\m\\_ \%‘ oy ) ww\,vw_ Nﬁ\ (y wt \Dxm ;S\,\T\w\ \_\H\N sﬁw.t\u
as Lot 3 >+ g 5 oy i el
- W : TRl M\ N\ 1u. v. ..m.\nu .\..Xua_\\n o (LA D ..\
\\7 TS \;ﬁ\fi. b <
gm.ﬁ\i s \ﬁl V_:\wk e, T.,r .w?./ r\\ .ww\w ,v.__\g %Q.
i ’ ;
>/ I, Adml, W) T)rbwy 9N PSnwan 7 owv)
g.\a\ N\ enY frinerd B anS. 1 N N_w i \JV\
23eq JuaWWo) SSa.IppyY aameubis SweN pajulid

[Buluoiinad ale nok yoiym Joj (s)wayl uonoe 1ajulj]

0] MOU 108 0] Siapea] Jno 3bun oym SUIZIND PauUISIU0D die ‘paubisiapun ayl ‘am

loj pauoniiad uonoy

‘llegapoid 1oj yoeag opuopsy Ul SaYIS IS0 JIPISU0D A0 auy] Jey) Buisanbal aie apn e

S90eds JO Jaquinu Y3 Sdnpaid Jayuny [[Im sadeds Bugied dedipuey 10) paau paseasdu] 'S19a.1S

13110 pue 193ds0.d ‘|eay culwe) ‘eyuenr yinas uo bupjled jeuonippe ul S)NSal Yum mojuaAo bunjieq yled

Bop ayy pue uspieb Ayunwwod sapaipe jooyds ‘saweb 19220 ‘saweb jleqaseq ‘SUNCD SIUUS) BY] WOLY SIeD 3Y)

3|puey Apuaaind Jou ued s30] Bupyied eisip ey 8yl “(dnoy ayy uo siaAe|d msu 03 Jeacabueyd pnod sod pue aid)
Sied 8 1Se3| Je JO |BJO] B pue ]0] dU] Ul SIed |euolIppe Hz 1SB3] Je Ul JNSaJ pjnom UNoD 3y} uo djdoad jeuonippe 7 e

*SpNoD ||egapaid pasodold ay) wol) 198) OE] U 19315 BYUBN[ YINOS

U0 SBWCH 'SUN02 MBU 10J )39 0§z pa1dope Apuadal adueno] auy Auadoid [euspisal 1591eau ay) pue Unod
llegapid B Jo 19UD Y} USIMISq 1934 009 O) 00 SPUSLLILLODS) UCKHR3IIDY PUB SHied JO UDISSIUWO) eluloflie) e
“JUSWIUOUIAUD 3Y] 0] SAIANISIP AIBA 3] PINOM RISIA BV I8 8 8 Z SHNOD SIUU3 L U0 SUNOD [jlegapydid 8 Buimoly o

‘Bupjied pue 3SI0U U0 PISEQ JUBIUOIIAUD pooyloqubiau ayl 01 2ARdNISIP APWSIIXS 34 PINOM SUNOD |[egayaid

§ £3 SHNOD SIUUD) 7 WO 8} / UNCD) JO UBKSSAHES Jel] PauIsouod e am ‘TSJuar) SIUUa] B3SIA €3]y 2] JO SIaqus sy

punoibxyoeq
pue Alewiwins ucnilad

_ \QW. \?&.2...\.\

SIUU] J0J SHNOD SIUUD] BISIA B}V DAI9S3Id 0] UOINISd




5=

ates

.x.m\\ﬂ\m

L0 1Y ) ,
m \3%\ RT2 47&_@ S ...\y ﬁ

\._w\mm (] AR VM\N Lo BTN gﬁ\g\w c_auu%ﬁ %u N\ﬁ\
£212/s sgamt | sy ey 2] V))mwu/@\wl ™ 4:% A
liadhs LSRR ST BT /\\w\&\ (lejwﬁi
't &1 COh . . 77 - Eory e

riadhs TR N7

R (WD \m\i

}ir\m_m:

I 5

Ad7d WJ. VO NVIC) 97 G4

LA

23eQ JuaWIWo)

SSaIppyY

2imjeubis

SteN pajulid

[Buiuonzad ase nok yaiym 104 (s)wall uonde Jojul]

0] MOU ]DR 0] SI9pPe3| Uno 361N oym SUSZRID paulsaduod ale ‘psubisispun ay) ‘|
p p 41 "op

1oy pauoniyad uody

‘lleqapioid 10) yoeag opuopay ul SIS J3Y10 JapIsuco A ay) 1ey) bunsenbasaieapy e

ssoeds JO J2qwnu ay3 adnpal Jaypuny |m saoeds Bupyied dedipuey 10) pasu paseasou] 's)aans

1330 pue 30adso.d ‘|esy oulwe) ‘ejiuen yInos uo Bupped jeuonippe ul sNsal Yam Mo[SA0 Buped yed

Bop a3 pue uapieb Ajunwwod ‘saiAnde |0oyds ‘saweb 13000s ‘saweb [|egaseq ‘SUN0D SIUUR) 3Y) WOJS SJED 3]

8|puey Apua.ind Jou ued s1o| Bunyed eisip ely ayl “(unoy ay3 uo siaAe|d mau 0 JoaoaBueyd pnod 3sod pue 3id)
SJeD 84 1Se3] Je JO [210] B puR 10| 3U3 Ul SJed (BUONIPPe HZ 1Se] 18 Ul JINsa) pinom UNod 3y uo djdoad |euoilippe 4z o

"'SUNOD |legapdid pasodoid ay) Wwouy 1994 0T d4e 1931 BlUen( YInos

UO SSWOKH "SHN0D MAU 104 193 0S¢ paldope Apuadal acueno) -aul Apadoid |eiuapisal 1sa.1eau st pue Ynod
llegayaid e Jo 12juad BuY) UsaMIaq 1984 009 03 00F SPUSWILLODBI UONEIIDY PUB SHJed JO UOISSIULLOY) BIUIOJED) e
"JUSLUUCIIAUS 83U 0] 2AIdnISIp AIBA 89 PINOM BISIA BYlY JB 88 £ SUNOD SIUUJ] U0 SUNOD [jegappid g Buimo)ly =

"bupjed pue ssiou uo paseq JuawuCIIAUR pooyloqybiau 3L 0] SARANISIP A|SWIBIIX3 3q PINOM SUINOD jjlegapid punoibyoeq
8 £ SHNOD SIUU) Z WON 8§ / YNoD JO UOE3AH69 JeUl PUISOUOD Ble oM ‘TSIUS) SUUSL BISIA BIV 2U) JO Siaquisw sy pue AleLuwns uonnad
\_.Q llﬁqh\.\a\..\

SIUUI | 10j SHNOD) SIUUD] BISIA Y 2AI9S94d 03 UOI}IDd




\,w}\} @mu\{ wion=p s oAl r e M ?ﬁ\crw.
' ) et >
bl ¢ 7Y 3y $7H409) 115 (§§ ~ANO55 ¢ a1
L : 14 . /
7 AT vrain Y Rl % .
TS guep Aag O | WU ([FED 2
. 4
IR R | [N Y
wm\wwxn prirae e axxm_ -7 Ky \@ ﬁy 2 > %\\A
. . n a 2 -
77 AT B FRT | 5 57 | PR
8 v TS
N ke ML Py el —) LS
e R R, L e el
[Bujuonned a1e noA YdIYM 10} (s)waa1 uonoe 1agu3l} T T 1 TN
0] MOU JOB 0} Si9pEs| RS afin oym SUDZAID PAUIADUD] e ‘paubisiopun a1 ‘BMm .@wﬁmmm_wmwm_ cﬁmﬂm‘
)
jegeppid 40y Yoeag opuopdy Ul S3)IS JOUN0 JapISuU0d AP 2 1} Bupsenbal 2 M e
saoeds JO JRGUINY 3} SONPRU JaLUY M seoeds Bupjied dedpuey 1o) peau pasSeanu] ‘5100115
190 pue adsald ‘|eay oujwed ‘gyuen( y3nos uo Bupped [euopippe uj SYnsad UM MmojuAo Bupued “ped :
Bop oy} pue uapieb AJUNULIOD ‘SSRIALDE [0OUDS 'soweb J2000S ‘saweh j|egaseq ‘SUN0D SjUus) 3uj WoJj SJed ap :
ajpuey ARUS.LIND J0U Ued S10] Bupped e1sIA Yy 3UL "(Jnoy ayy uo sishejd mau 01 soA00buUBYD N0 150d pue 3.d) I
$1ED gi 1583} € 40 (€30] B Pue 10| Y} U] SIE3 [BUONIPPE v 15E9) 18 U] YIS PINOM UNO3 3if UO sidoad jeuonippe v ° : 3
oo [leqepiid pasodoid ) Loy 132y OET S 1924 ENUBNL LANOS :
UO SSWO "SHNOI MIU J0J 1984 0SC pajdope Apuade) aoueLOL "3ull Apadoad |epuap|sas 152483U BY) pue UNCO . y
[2GRpRId © JO 1S1UBD dU3 USAMIRG 3334 009 O3 00 SPUSWILIOTA! UOJJER0RY pue SHiied JO UOISSILILIO) BjwoHeD)  © h '
JUDLLUOIAUS 314} O} SARAMUSIP ATSA 3G PNOM EISIA 2 18 8 78 £ SUN0D SuUay U0 Sunod legapiid 8 Bumoly ¢ | 4o N
*Buppied pue S5|0U U0 PESEq JUBLILOIAUS poaioqybiou aun o} Andrusip ARWRLXD 3] PINOM SN0 flegeppd | ,w%@_w_m% 1
g G2 SHNOD SIUUB) Z W4 § 8 £ HNOD JO UOISEALS 11 PRURILOD 348 SM TSI STUSL EISTA IV 24} JO SPqUBW SY | pueAleluins-UORNSA |

\QUF Ao ! N\.\\

SIUUD] 10} SHNOD SIUUDL EISIA €}V SAI9Sdld 0] uoni_d




\

- -

4 i — ./\.
cAMD gy TR 7L
) 1ol

/%R eV
r (e mfﬁi \_,@L.A.L... .

W PRI s % 4L

279 0

] it
Hovgyngeg "7

v..s..w\:\“vwa,. L = mﬁ.v ;-
4 - L™

2N
7h

Vo
AR AR g .f Vi v

Lo}

‘..';2

LS w2

:.J\ J«u

oy m\,ﬁ\ Wl g Jar

oﬁiw J\%

—t>

o rAnd N e N il o RSB ERA s

[ AT TS ) 2oad) Ft] prf,

) nol & .luv_w..a..\w \ Mw.m,_L bl } o™ .i.m.m.“ \_Q\ v A ..J_. & R/F Tx B9 . - 1 Vv\x A2 1w 1 2
g Wemwes| | wewpy|  emAes|  ewepaig

[Bujuonped aue nok ydiym 10} (s)wey uoipe sug] |
0} MOU 1B 0} S$12pea) Ino 261n oym SuazZRR PRUIUO aie ‘paubisiopun ay M |

oy pauofinad. iopdy
- * & Aty P P s Lhoaz N oem b

iegepd 10y Yoesg OpUOPY U) SIS JIRO JOPISUD Ao au) Jey) bupsenbal aie o e

saoeds J0 Jaquunu Suy3 SoNPal Jayuny jim ssoeds Bupied dedjpuey 10) pSBU PBSERIDU] 'SIBNS

19410 pue pedsalyg ‘jesy oujwe) ‘ejyuent Lpnog uo Bupped [euon|ppe u| SINS34 YUM MO0 Buppied “jied

Bop 3y pue uapied Ayunwuiod ‘saniAde |0oLDS ‘sawef 18000s ‘sewieb |jeqeseq ‘spnod Sjuue) 3y Woly Sied 3y

ajpuey Apuaund jou ued s30] Bupjied exsIA iy YL *(2noy a3 uo sisAejd mau 0y saroabuey> 1inoo Jsod pue aid)
s120 gb 1589 1€ JO [E10} @ PUE 10] AU} U] SI8D [EUCTIPP. 2 1SEB| I8 U) NSt PINOM 1ned 3y} uo djdosd [euopippe $Z

*S|N0D ||eqappid pesodosd auyy ol 399 OET B4 J92AS ejuent \Nos

10 SSWOH 'SUNO3 MaU 0 3333 0SZ paydope Afjusoau Soueliol aul Apadoid jepquapisas 1S91eaU 343 pue Unod
[legapiold © JO J9us0 By USOMID] 1993 009 03 00b SPUBWILLICID! UOHESIZY pUBR SHIEd JO UOISSIUWIO) elwioyed o
JUSWUOLAUD 3} 03 aARANISIP AISA 34 PINOM EISIA Bl 18 8 B £ SHNC) SIUUSL UO SUN0D jleqapiid 8 Sumolly o

‘Bupyed pue 350U UO PaSEq WSWLOIAUS PooloqyBpu 93 0} SARAIUSIP ARWALIXS 3G pinom SUncd |legappid |

893 SUNOD SJUUR] Z WO B3 £ HNOD JO USISINHED JBL] PSLISOUO) 3.2 3M TSIUS) STUS] EIS|A E3fV 2] JO siequisw sy

34

1
| pueAtewnins uonRag

—0f s ) Gegpriow

SIUUdJ 10} SHNO0D SIUUI| BISIA B}V SAI3S3ld 03 UORNAd




., = —
LAl { . ~
AN v } ” . ; LR S L ¥
AL v 20 N
,, ‘ T i - i
N AR e VTS vl vk ST 7 b o] CFF
i J W. o N \—q\..ww._w. ! (me.. 5 L L & T »K%M‘ —M,E ..\\,w\ﬁ W < .n \\J\
) - { = } e T e 4 ’ ' < p 1 M:«v .»‘ | ...v 3 w|v4 _\r \J
XSG : Sl W D | ,ﬁ.».,;am .hn,wu\z}.;)v s ,L \..,% 1=\ AN%.,, ;\r
i), | 3= d SN ZAL g&w ¥y Cak . i WL CZTN T
e . p .
> P A X F {Fr® 7! 30 g e 7 i T Wik S AN
— L = 0 e \\.ﬁ_ t«.l\\\ =
i ¢.z - ! : F .AA . o.rvﬂ.b \ -l 7 . ™ 74“ ‘“\m.
- — e e T e —— SR
A oioaka, 1" o, Lt iﬂ,..r..».lni.....w\if.l L vy _.—” 2 W e e & AR K G Lpcorih i i R
. [Bujuonned oe NOA YpIuM 10 (S)usy uode s B,
0} MOU 1D 0} S12pes| Ino 361N OYM SUSZRRY PALLIBOUCO Bl ‘paubjsiepun 3} aM |
“jeqeppId 104 |PESG OPUOPSY U] SIS JALHO sopisuod Ayp a1 124l Bupsanbay R OM - ¢
saoeds JO JoqLUNU BU) SONpal SNy jm ssoeds Gupyied deojpuey 10} paau peseasnu] "2aLs
1910 pue Padsold ‘B OuWE) rgyueng \pNnos uo Bupjsed [eucpippe W SHNS2) YAM MORIDA0 Buppied ~yed
fop oy pue uapied Aunuiwod ‘sSpARDE j00YdS rsauieh 12000 ‘soweb ||eqeseq ‘spnod S)UUY DY) WOLY SIED B
Sppuey ARUALIND 10U UEBD S0 Bupired E351A @Y YL ‘(anoy 3 uo siaAejd mau a) oroabueyd unoo 3sod pue aid)
s180 g 15€3] 38 KO |0 B ccmuo_mﬁseﬂ_ncon_uomﬁﬁﬁumsu_:g n.:o;ﬁ__oog:ou_%oa_ncoauum ¥z °
500 feqepid pesodoid aip Wl 192y OET SI€ PIIS gjjuent Yinos
1O SSWIOH "SHNOD MOU 10 338} 052 PRidope Apuaosi aoueuoL “aul Ayiadoid [epuepiSal YSBIESU BU PUB N0O
legepiad € JO JSIURD By} USBME] 195} 009 03 00H SPUSWILIOSI LORERIIVY PUE SHiEd JO UOISSIUALIOD gjuioled ¢
UBLILOLAUR DU} 03 ARSI AIA 3q PINOM E3SIA @y 38 8 § £ SHNOD SWUBL U0 SHNCO [ieqeppid 8 Buimoly  ©
‘Gupted pue asjou UO paseq WRWUONAUS poooqyBisu 33 O} aapdrusip Apwa.xe 24 pinom SUN0d negepid
g 83 SHNOD SjuU) Z wol 8 B nﬂ:B%m%ugggg%mﬁﬁeﬁsgﬂ

ACY

Fu iy vy

Sluua] 103 SUNOD SIUUDL EISIA EIIY SAISS3Id O uonnad




=] ~ e ) A\w Z \ Y
AL 7y E,m v\ 2Lt \\(W\ \\RN\Q 222 ¢ i\wﬁ.
Pz [e)E 5206 AH PN b1 j{w}\@dw P22 1a0)
nehele L B S S N i
TR Focp, Y ) 0585 ) R EREE ,@.,Q
BATI 7 7, = T L /
24 IR Sy nls 77 [T TR
o i e b3 S [P
R A G N, L O SR L R T

[Bujuopped sue noA yoiym 10) (s)wey uopde Jequa] |

Q3 MOU PR 0} S19peay JN0 364N Oym SUSZRID PALISOUCD Bl ‘poubisiapun a1y ‘M

B

feqepId 10§ YoESg OpUOPSY U] SSYS JAUI0 Jepisuod Ay Bu) Jetp Bupsonbal aJe oM
seoeds JO JOqUINU S} SINP34 JSYLNJ [jjm S0BdS Bupyied dedjpuey 4oj pSOU PISEAIDU] "SIP34S

JAYI0 pue Padsold ‘[esy oujwie] ‘ejuen( YInos uo Bupped (puonippe Ul SINSa4 UM MOLHINO Bupped “yued

Bop sy} pue uap.eb Ayunuwiuod ‘sSpIARDR [00YS ‘saweb 19000s ‘sowed ||eqaseq ‘SN0 SjULSY S} WO 18D BY)

a|puey AJUBLIND J0U UED SI0| Bupyied esiA @y 9yl “(4noy au) uo siaAejd mau oy Joaoabueyd unod isod pue 2ud)
SIED g 15E9] 32 JO |20} € PUE 10| BU U] SIED [RUCIHPPE HZ 1589) Je L) 3insa1 pinom UNo2 By uo doad jeucpippe vz @

-sunoo jjegeppid pascdosd Bl WoJ 3394 OET e J99AS EYUen( N0

LIO SOWIOH 'SHNOD MBU 10§ 138) 057 Paidope Ajjusdal 8aueLo) "aul| Apadosd jepuapisal 1591880 dU) pue Unod
legepId € 4O 181USD BY3 UISMIS] 1995 009 0} 00 SPUSWLIOIBI UOREAIDDY pue Siied 0 UOISSILILUO)) BjUsOJjeD @

USWUOJIALD BU} 03 SARAIISIP AI9A 3 PINOM EISIA BYY 38 § 8 £ SHNOD SjULa) UO SUNoD liegepid 8 Bumolly

-Gupped pue 510U LO PaSEd JUSWUOIALS poawoqyBiau 3y} 0} sapdrisip Apuwe.p@ 2 pinom sUno3 Jlegepiid |,

mBmt:oomE:BNEocmanﬁ:S%:W%ﬁEBE@uSu&mg.gﬂ%eﬁtw_gs@&w«

™o
%
P

— ——— . PR
" s g e B A

oy patiognad Loy -

. P A T U

e R s UBT f oS

~ punoibyzeq.
- pue:AiellnS uonned

Vo

Sae ] ..Tx.\u\w‘ﬂu

SIUUd] 10j SHNO0D SIUUBL BISIA Bl|VY 2AISSald 0} UORIDd




#2/2t) & STLAT ] 20T ) AR ¢ s\,\i&&m L H69 ~ AV \/ ™Y \/
he[ 23] ¢ S ‘UL 2NCTY 19 IS IS RTINS ~1 > WY A2 | W L
&[22 Shvag 2re] | a1 2YYPTVR] byl 3@5 \§§
Jmf&w Nopa, 7y | Dy (€ P [228 N «_E,_
\ \...,M \ S\m SR/ B ) qﬂm 3_?,;%:" S 12 26 J:\,.N..%\u \Mruﬁ
A7/ %N&NN 22/ W\\ﬂvﬁq\%w R P V\x\.\é\s\:\,\. PYETIR
aaral o R D S TR A s [ Sulen pealind

. [Bujuoppad o8 NOA 1oy o) ()i uopoe sequa] |
Q) MOU 1B O} 559pEd] JN0 36N OYM SUSZAR PALLIBOUD Bie ‘paubisiapun sy} ‘oM | 4

JO0 pue 13ds0uq ‘jesy oupwse) ‘Ejuen {nos uo Bupjied (puoppe U} SYNss!

Bop oy} pue uspued AJunuruod ‘SSRIARDE JOOLDS ‘saieB 19000S ‘Sawweb |[eqaseq ‘SUnod S|uUaY SUY W0LJ S1ed 3L}
ajpuey Apuaund jou ued s30) Buppled
SiED B 1583 12 4O |EI0) & PUE 30} 3UY Uj SIED [RUORIPPE HZ 1583] 38 Ll JInsa pinOM 1nod 3y uo Sjdoad teuomppe vZ ¢

.03 SLNOD SUUS) Z WoY § 3 £ HN0D 0 UBIRISAUCS 121 PBLIBJUDD

jiegepioid 403 yoeag OpuopY U| SIS SO JIPISUCO Ayp =2 jey) Bupsonbas ale sm @
seoeds JO Jaquny 3yl Sonpa JByun (im saoeds Hupped dedjpuey o) pIU PISERIU] "SISARS
1M MR Buppied “yed

@SIA 2y UL “(noy A uo sidhed Mau o) J1anoabueyp unoo 3sod pue aid)

“sunod gegepid pesodosd ayy Woy 1595 OET 248 18NS Eluent \pnos

L0 SSLWOH "SHN0D MBU J0) 3894 05T patdope Aqueoas oueuo) 'auj Auedold jeruspissl 1saueaU ay) pue Hnod
jleqepioid € Jo 1;uad BU ussmIag 189) 009 &3 00 SPUSILLLOODI UORERDIY pue $Hed JO UOISSIURUOD BJUIOJRD ¢

USWUIAUS 3L} O3 SARATLISIP AfoA 3 PINOM EJSIA EXY 38 § B £ SHROD SIUUD) Uo S1Nad fjegappid 8 Buimolly ¢

“upyed pue 3S10U LO Paseq JUBWILCIAUS pooyoqyBRy 3y} 01 aARdnIS|p APWaUP® 3q PINOM SUNOD [jeqappi

ase om ‘TSIUE) SIUUSL SISTA €NV 3\ J0 Sidqupwl SY

i

2 .\,\\ |- 7924

sIuuad ] 10§ S3AN0D SIUUD ] EISIA B}|Y SAI9SAId 0} uonilod




O | T \ , s

P AR R P es | TS JIGK S 79
AT = ad oprPd| hlEIh Yo 3B TR NY 7o ok |y e 7 2) b€

1T/ez/s - w%mmﬁ_éfmn 1% glad MW T

$2{ £209 N.X%,,o AR T EANNEN

LR BN D

—= 7] XD
._,M, P NY 1D

O RN

L}\

D<)k

o b Pk 458

) ?%M Vi Q) m

ik

f

vy YIS

Ry )

¢, : t ; 1Y
GLTOb POV d?‘w QW\
)3

Azjstly

7T, KT LT T RNREROHN
UL g R ot ot

7

b ¥’ T a4 30 57T

AR 2

TS Vo O]

A DR e b K

..\x,.\,.»w‘/é\.ﬂ %ﬂ, y

L VE

1
!

P
-
e ¥
I
v ,‘l kY i
‘M L

| RATRCASILLE
PO SR A Tovd & Jard
; r \rwu %...A_. .l?-..MN.N\__ .\_ w Tr.“._\_(

LT 20

/

£

: — 9, RN RIS Agiha
WQN\U\N\“ _ b #\\N .,Mr\ ..’.N.u‘ :W‘WWQJN Tﬁ\wu" ﬁ p/O
AV SNAYVI ) 3D TICA 5
AJQT.NTN Tm&ét\» o ﬂv«.x&.\f‘cM\T \.%&EVS\, NW:)\MWMF- : mgb\\/w.m“\_/w\\vy
Sl L Alnnug LN YN TG 290 %o Sf <)Y l 7
Y 2t/ ,mv» $§M$,W%30Qw V)o (%) D L f\w\ My oy bimtad

" o1eq

1 uBliLLo)

suwieN. pajulid

T




4

agE

A

_ =5 oL
592 \u, g M L et
Sde=a )\n’)ﬁrgxr\

\J»\saﬂ ,

4%@ WJJ@

TS

N

q.uvf /\etw\.w,h. _.,K
\N\‘\W va\§\w\) .4\.\) A \V\\ wﬁ

xwﬁé \@gﬁ

Sy @x@%@

p mgﬁm,;&o_ >N_30«

%&é%@

e§)N

e Np_u.\\\\

n\lt\vWJ\MJ\A T\J\&\
Lzl g @d

&v&\_\w

\. “ i }
\32? JN? i HS, i H\Y SN AR L\
P e N 2 AN \:\wéw,
=T D
7T R I LA Lt
(S Pty Q&%wwwau &t % PN \w %
GLTOEYY SSPPo A =5\ a ) _
TR DIFNIY BVA :.lWo Qv\& uﬁw \\q\r
T«om\%\w E«Mﬁ% M,&,MM SOV SRS Zaéuém.
WYy O S (E | o M8
\wqmeﬁ_,ﬁ\.& (LY "0 NE 4y O 2.)/0. 1 P .\\ \vm.\/ CT AN Y \z\d\_,\

MAET M) X 23@

(\

Q /\e\ \ AN
= VORI AT

7|
BE T

uawWiue)

Al :\mm
- w& \ w N\

osifeubls

TEVI] mvE&\. |

\\.

oweN pajuld




) .\.L_ Vi L Pt «.?r.\¢ . v ) A Ly AL! e .
i ?\\\\u 2 1429 Fnsl > o | & R
fe/hin \..,..._\H_.\..w.,? ASSE Sha ad%.“\ﬂ “—> o) SR
=
a [~ ] .ﬂ 2 - o e e oo £ e B ~
g 2 e T L 5] |reighveseig
v i peeprd a0l ¥ gf\ 2 ¢ Vi
7z Inb [T PN BLAL ™M WS — 2 — A T
, ) J . ; / .
he]Lik T o B e | UL s Y RS
S wa z PR T B PG s 3

i A " 2. 5, 1 - ol 3
i A T g e i s AP L s L A e i, e e Tl b n i g P20 pd e, WIS 10/ 57 Soe

‘ [Bujuonned =18 noA yPIYM Soj (S)ey uogoe sequal |
Q) MOU OB 0] SI2pes] INo 264N oYM SUSZRID PALLIBIUDD AR ‘poubjsopun 3 OM |

Joup0 pue 1dsold ‘(e OoujWED ‘Ejueng Lnos uo Bupyied [BUORIPPE Ul SHNSSI UM MOIaA0 Bupjied “yed
fop ap pue uepsed Ayunuiuco ‘sopjAnoe 100Y0s ‘salueb Je000s ‘saed |leqeseq ‘SUN0d S|ULRY BY) WAl SIED i

ajpuey ARUILIND 30U Ued SJ0} dupyred esiA &35y 9yl “(4noy sy uo ssaheid MaU 0y JRAORBURYD NGO 3s0d pue 21d)

318D g JSE9| 18 JO €30} @ PUE 10| S U] SIED [EUORIPPE b 58] 3 Ui NS4 PinoMm 3inod Y3 o djdoad jeuopippe vZ @

1O SSWOY "SHNCD MU 10§ 159} 0SZ Paidope Afjusda 2oueuio) “aul Auadoud (epuapisal JsoIeSU SY) pue 1nod
__Bo_xuam_oﬁgsmuﬁmzﬁﬁeossgmugsesnﬁc&EEQEBSEEB%E_& .
uBWUOIAUS Bif 0} Apdnusip ASA o¢ 983&53_533358%5.:5@:8%8%3w8§8< .
“Gupyed pue ISIOU LO Peseq JUBLWUCHALS pooyioqyBiou 3u3 03 SApdrusip ABWaLXa 3G PINoMm SUNod iregepioid
w92=8m_=§~Eéwfg%ubsgcsﬁﬁgﬁmsm;%ast%m«

J|eqeppId o) YoEg OPUOPIY i| SIS JPIR0 SopIsucd Ap oy jewp Bupsanbas aie oM @
So0eds JO JSQUINU 31§} SONPAU SN M seoeds fupyied dedjpuey 10) pSSU PISERNU] “SBaRS

-nod jegepid pesodosd syl wosy 153 OET BI8 19ANS euen( RoS

sjuua] 10} SHUNOD SIUUB L BISIA EHV 9n19s3ld 0} UoRiRd




P2

\_‘ w B\v (&
g | !

My

pmg s,_H

Ak

!
rtlg

. 7~.\< :ci.cau.
%~..,_T£>7KJ

_g.;,r\\,.i ,ﬁc\é,m/

ssauppy

2umeubis |
eimeut

s |




$fr 0 SIS «\\Jv\\dh\v ~ P

be \&\b ] wﬁbﬁw o L Hhe (IR ERVARZY m__?_,ﬁﬁ
Ty nbesz | L e awmdig,
}¥ el 15l e gopy Ty o o z;:; YEG
TES T e T L e T
B2 f4 [h | besy <ot g e | Sl T eor iy vn Lrbe | 2 n\.\&w Lmﬁs&w Sayo ] Hvee

P

>oz[ 72|

no) 2LZ0EGNY
OO:~VO AJ Mgdﬂdfv\ v

P P LY

P

R (]

Ay sz s

T _ jusliwo) SSAJpPPY | aingeubis eleN pajuid
[Butuompzad a1e nok yoiym 105 (s)wayl uoide Jajug]
0]} MOU JoB 0} SI1apea) no abin oym susznid pauladuod ale ‘psudisepun 2yl ‘am | Joj pauopnad oIy
‘I1egapioid 10y yorag opuopay Ul SDYS JaY10 Jopisuod Aua auy jey) Bunsanbal ale apy e
saoeds JO J9quinu ay) sanpaJ JBYKny jim sededs Buyied dedipuey 10) psau pssealdu] 'S1eans
1ay1o pue 13dso.ld ‘|esy ounue) ‘eyuens YInos uo Gupued [euonippe ul SHNSai UM MOLISA0 Bupped ~yaed
Bop ay1 pue uapieb Ayunwiod ‘sspIaPe jooyds ‘saweb 12330s ‘soweb (jegeseq ‘SHN0D SIUUaY B3 WO SIBD 3y}
3jpuey Apua.uind Jou ued s30| bupjied elsip eyy 2yl “(4noy auy uo si2Ae|d mau 0} seaosbBueyd Unod 1sod pue aud)
S4e2 gy 1S3 12 JO [e10] B PUB 10| Y3 Ul Sied [BUOINPPR T 1588] J8 Ul YNSS1 PINOm LN 3y} uo 3jdoad |euoiippe bz e
‘sSunod jleqapaid pesodosd sy woly 198) QST 248 192N8 eNuen( YInos
U0 S2WIOH *SHN0I MRU J0) 139} 05T paldope Ausdal souelia) "dul| Ayadold tenuapisal JSa1eauU a3yl pue unod
[legapjoid e Jo 121U 3Y3 usamlaq 123 009 03 00 SPUDWILLIOIDI UORESIIY PUR SHied JO UOISSIWLLIC) Bluioge) e
"JUsWUCIIAUG D] 0] aAndNUISIP AIDA 3Q PINOM BISIA €)Y 1B 8 8 / SHNOD) SIUUY) UO SUNOD ([egapiaid g Buimojly o
"Bupped pue asiou o paseq JuswuolAuR pooyloqybiau ay) 01 sARdnISIp AjBLUSAIXD 3 PINOM SN0 jlegspid v::c._mxumn
g 8. S1INOD SiUUL) Z Wl 8 % Z HNO) Jo _.Tm.%um_._u PaUuladuod ale om ‘133U SIUUIL BISIA B3]V 24) JO S1equisw Sy ucm Aewuns uopnad

)

Sx\\wﬁd

SIUU] 10} SHNO) SIUUD] BISIA BV DAISS3Id 0] UOIDd




\

hﬁ\w\_ﬁ\w ) 5@13& ou[ ANd I VORI Eﬁgﬁ/ﬁ @ A %3/..%@ w/.g.&

e e g [1°G 2| Q0d | ol gy el SLEYWY Py v

FOAC G 7 7 N (dyac) By INp e | 7Tl VR VBN | A@\\
ojeq ULy Ssalppy aanjeub)s SWEN pajuld




o 4

oG VLTI s
w0

VA\I«A\M —CQ>9 vw“mu gﬂ;ﬁo\w\;v \\(w\\; ﬂ\éﬁ* _rc_wc*.
2/t ¢ |

]| aevean o)

e i

Pt

WAVINS ,:oi(

eged |

—

IR

' |

TN YA

simeufls | “suieN pajuid




/4 7 =2
TR ﬂ TS gL T = ?%3 7|
) } {t 4 A
D29/ A=A T S N o e o =D " 2./ G A {
\&ﬂxmmw\ww | Afe H TIATALE Lo00 \\\\ 7 DRV L U
bef 2] Ay e _\.:JA. 1 [ty gy a0y AL o evygf “maahy; 4 \Jm.pi,,_w Vililpr T
| e e ' ,
QN\ﬂA eV CA uwggk—ﬁ t:/& ASZIE @a ASYWSY 2N %) Sﬁ\tﬁ ;\C\w df\C*HW_
\,Na\nﬂ\m «:vi Zisv_ _.Jo\ o) 2I0L KL I /7 1/ [ Unaln ) YyviH
\\ \\\\ \\V\\wi f x\M\ mﬂ__ ?:Qoa Y 2 7 |w 5 ﬂ:x)ﬁWNxW?(M\\MW\ ™ ..\\N%\\&_T\
T o g W bk ik LT e Y
»\?\m =Y Q N3 d Poi T ChEl ﬁﬂ@\s 7274, Ké%m\iﬁ@
PO ool %Eﬁzwﬁu ez e S M I B
JJW\.AN . | d.;:n.\ D ﬁ%ﬁm@ A DS J“ A\ Gﬂ« T m,j\ <w\¥/,
ajeq JUBLLLIOD ssaappy a._:wm:m_Wr “alieN pajuLld




.ES sovpoh £ YA WD L1LZOY

wrelgvle Ssold wonaod oN G vpaa9 S @t ég/

Oahqk

r2/ z/2- %\\(X\V@ /%

2 \s\\\.\m. NWG\/

L1hb M |y apepag) \9?3\@

Pk W

T2 2T | oo Asgsl W 3! Shane) LWL AT ooyl
noud s 3 MW 2y e Us!

824/ COIF i)y envitt) 10k
177 =7 0] AN a0 Gy 3 [ \LZog N7 TRy oy

2090 TN EIIRL 2y D V2N /I

VNG RN

Q\&\Q vz

2z /z/2 rmaz 70 RSV | yEeryy o))

rreydz t2op W) "Pax) 0oy

L B p—

?1eq JUBWWOo) ] SSSIPEY ainjeubiy

aweN paguld

.\\n‘lll

e ——

—

{a VHJNQ u+ urssow ,,,ﬁ N ﬁgn ATC?%.,O oM O [Buuonned sie NoA yo1ym 1oy (S)Wajl uoide 13u3]

0] MOU PIe 0] SJape3) Ino SBIn oym suazi PauIaduod ale ‘paubisiapun ay) ‘om

10} pouonyiad uomY

[1egaypid 10) yoeag OpUOPaY Ul SAYIS JALRO JapIsud A1 ay3 Jeyy Buisanbal aie o

[[eqapRId 0] HBAUOD 0] BSUBS BeW 1,USI0P ‘ARg YINOS 31 Ui 2DBUNS 153q 3] 31 SUNOD SIUUS ] BISIA BlIY By L

G JNOD UO S3IBW SNODUBYNWIS § WOL) 3SI0U 0) 3np paedw og pinom Aejd anbeaT sulew pue v1sn
SUOIBAIS3) 10) SPUDY DM

pue BuiuaA sy) Ul 351 Buiem e yum Aep ay3 Jo sInoy jsow Buunp pxeoq AInJ 242 SHNOD S|UU} § JUBLIND 3y |
(Anoy a8y uo siaAeid mau 0} Jaaoabueyd Unod

150d pue 2.d) sied 7 Jo |B101 B pue 10| 3y} Ul SIED [BUOIIPPE ZT Ul 3[NSa: PINOM UNO3 84 Lo a|doad |euonippe 21
jusluoaiAuS BulAe|d ayy 01 aARdnisID AJSA 2¢ PINOM BISIA BJY 1€ § UNOD SjUUS) UO SHNOD [legapid § Buimol|y

“Juatuuonaua Buiheid oy 01 aadnIsSIp AlBWAX 3G PINOM SUNOI |legapdld
{ 0} YNO2 SIUUDY B WOLJ G UNOD JO UOISIAUOD 1Y) PAUIDU0D BIe M “19JU3) SIUUB]. BISIA BV 943 JO SIoqUisll sy

punoibpeq
pue Alewwins ueniled

SIUUDJ J0J SHNO0) SIUUI] BISIA Bl{Y SAI9SDId 0) Uoijlad




LG Ll R 7
\J\.\ Qc\\w 92 ~BOW My ~VSUNLA &
(O | T AR UL ATEENNY,
& N\.mm.\..N. _ @ Yobog] 3kl \v\ﬁﬁi\ \/(.tw&
. rmz\ € \.f\ Y 22vd Tos VYD) Qﬁ
CA.?\__m__ YV RSTL VLI 7 Z T T :U
yrys TN | W ccssy SveE I\% 00 e
zz( ]2 <A ~) \W\Swia\:? SETh; x2S o0
2L | BfPhvep Hray @@mﬁﬁ@&@ 3 é\@ VRl
— *l.¢ G020y 74 §
22 (0504 42 IV TR SRS
</ Z/z A5 \EQ\S& .N\J M) Y] NANSE gy
2 $05% D TIIGL \@ﬁ&gﬂ@ B3
[k N R} il
%2z N AT T TR eeetf
/7 f2 Aol 10 pmvpiel 1 Rran i e Whuvp
9jeq JuaLuwo) §$S2.ppY aimeubis SweN pajutd




Tx_s IH 4@&@: SGZ 1 ﬁ\ S:ﬁ S\IEF
ar-4.-7 530y PWorko ) s "M a3 Tizp " évoV_ Nhts«s\
77 T da /ﬁémwc %@ja/f - E‘OW/E,O@

Jiark i %& i w7

R [¢he ACILNDS P RIS SELA)7 9 N
NN\M\N tr2ab ! M,m\q XNy [s¢ w.v)_ fey1nl
1 a3 vrng 0 Poh equ\w\ NW?%@@@ N

Al TR e o
LT gy I Lr9y9 2o} . s s

2l SE LS oz )\g N |

ZZ/5]% m_démﬂ NS B U [ e
<2z ]z A 91 7 3 = M¥D a3
\w\\ AR s <zz OREEL %\ Mﬁ& \.?«QMW

\AJA‘\W\ A%&r\ LSl T777 %ﬁux\\d\ /A Q\Sﬁ \%\M.NT

/4o i <=7k B WA |
Nﬁwm« i U0 ainjeubis aweN pajuld




\ , )
4y DYk S NL-dpr ) AN NK]
re/o/7 <b > MIMH TG Loge sHl1d 3
oIS T ] | ) =24
Vo R BT | Wi
. S W Do | s TV,
2 [3(2 QoD IZ29 A% QW;WN, el e oveé,ﬁ
T2/5/? Sl "V (0t il w14 0977 7! \SQ
/g r AL gy 1) fhgo< 7\~ 7)
, | Vol & a2

WASHD S1907 | S e Spoty

FHFrdeond [0 é;% AL/

8y a4 1s 1Kavg gy == W5k | [ aogosl dypoN
Lhzop
/ u(mms\&\ \QQN@ >0
 hozig : AN

Fs2% | IRy W | — T 33 .,Ewm

O s 77 T7E o

W XY5G) Joafg YR Y e P | T == N N Gk

JusWwwo) SSalppy aimeubis awepN pajuilg




4 \v\ %Q\ q_\ #50%h "D mmnol

Ipd SSEN AN 225D

gy PP

Y ET KJ :Lc,.j
V\.r I VIR VIR

COVAY USRI

L gl

S Ay e spmen ST WO Sk
: m) ,1 " A ~ Y A Y ”)J o oMy ™ ™\ 2L
\’\ = ﬂ. - kS J SN Lo S o e

Ly 2TV

4

= e ), SIS w2l ey \§ HETCL g
SN | T2 e \ e

sh Y \\uw » YA LS \h\ = ¥ g .fv o !
el ), 5., \,brﬂw,? > > ﬁ\\

VT BT s g

[ T T | il AR i

£ J.‘u@ 2 ,\m \ ot a.n AT Hoyf e N% \A\Mﬁ\& 7 Lmi\&\vu 4
| . A : !

e oy VI Cwionia 4594 . Y 22> \:ié

VavosR S el Y Y oUg FRo )

onl L) 57 EY az8ud B /\@Mﬁ\) il &Upb.f\f

- L f

-

ON Z S22 SAVARE o1 -N GSErhi S s e e NG T 2TV
I |7V +PPhavis Dorer th @ (LI

AT x\%g\w\\ﬁ» \\‘waﬁgﬁ\ctai — u\@\v %\\\5% &E\g%\\ \w\\

a2 f 100A A iy o @&%ZS\L

wutq_«, 5\ Ty oA SR W mfr.uv&;

x \ i
\ . - wl«\ e e (SRR \\ rl?s\\ \t&«\\ =15
/772 o2 14p Loy i\,\ d * L1/ g 2\\\ 7"
DA =S vy (WAL 77k T 91 an S/ Y Y
Nw\&\m \gﬁmu J1? A Qm\ b}‘igﬁﬂﬂbng HW\NE\\Q 7 evio

JuamIUO) SS2.ppY asnjeubis awen pajulld




R A/ SARAMVERYR S )

L\ ~— 21
it L% NS G a7 | %\\\1\ il
2 _ Lol DJ\V(« Vi ~9K / 7 2
[0 7\ < 2 wzwwmm:@wm.tk wﬂi\ggw&\\,ﬁv N alZ
X : s NTT VY WY 1 =7 OV
R N,//d :fﬂdlu,& q.u\\ PP TN NRA NS <es )\J\Vs Q.@Q .V,.JD & /,U
7 b . 150k YO .Ww\#s«a% =
NAVE W Sy bitens Sl ; 320 Mg
12z \nwg \Nn O\/N So) o# 1¢490 172087 Q sviﬁ.f(?.##@ uxs.ut.lﬁ.l
) gmeo .| oy - W 7S .i,..: 1 7 N o
i R RS R J,m W <
&N\\m,\\w 7Y %Nw \\\\. VAR /I @&@m\‘ & ) N&:\% \ iy is\
Jﬂ\m;\ﬁ Tw «J v‘vwx N/ %N.NQ\U @& C_ ﬁﬁ :Jo :\\ *JGO\.J. S, @é@
S XAt Ao ﬂ .W.w\\\w Hﬁﬁ Rﬁ M@N% fm.\ﬁ 7T A u}\ﬁ&\ ) u\&w\f >4 WLY),) o)
i [ 2dnjopray s oat| Lot | wapa W[
e7/2/2 72/ 1t qavany SER | S %ﬁ UYL w VTN
A \
<o,V Y f&xcﬂé Gyl St f,%ﬁfrﬂic S0l _{ 5
B i ¢ AL _ ~~ g S 1
. t\\\ TP\ mcw.ﬁ{: [ J >\ﬂ vﬁ\ WS | vlJﬂ
\.MIVWJ\\M\\\\\(.\YH«. Fm \\\f 0 N\NNN\ \N\ ] O N «4 { .\ }.TLQ_\J &VZ\
eele TR AV U gy Ry W) Uy
- - ) s Pr -
Efoig e % T Bt el Y | ey MR,
aleq U0 . ssalppy aimeubis awep pajund




I’d@\\

/
BNy 13

) VA TEFINTVAI?/
NNXN\« p %qunxwﬁ%%mm\wﬁu@um\ -
[am e = & VNJW\%N:X@ Zocr SK\,\J\\ 2| ayW Pl g
: e <= F T GITITTL 2] 5 i
T2/1[C Squ 32Ty 25 w\g 1 i) g uv)\LVAYA/ (\Q ) -
—_— 2 oA AL #
M.«\%_\m e 70U LAY /: Nww\»m\ v_\m\&s\&q s% Py - 5 NJ%
Le LY R e u@& !
7Rl i u,idmw_w Ww,% 5
7 ,\\.?\\m L TR mA Lo Tos, W Ml OV IG5y AFCSims o wordy Vot i 1/ g 5\?
rY [A &L w.\‘\ /¥ s R \(.A..SJ. s U s Fay )
——— - - \ 7+ -x I - N \N@ﬁd U.\\ 7Y
SEENEE R e o B , i E
. v 5 p\ m. -2 1 avg VoAp vV; IA'e/)
2 f1v]% < Io—~73°eN szmwﬁmﬁﬂoﬂs 4oy YT & N
i 7 7T 7 g 0505 V) TIRrIg] W lorig 1687 (] WY
=7/l J1¥qTT e i ] \\w\ | 5 m_ mw
7o\ 7 SN X040 d, O §
e T T BT T o \Jﬁm\ 2 ﬁ@wﬁ S\_S |
gy SAQJWTQ U Logier a1 & A
= n\w&w Tﬂkrv:é/ﬁ }\|‘~\~\ e}ii\ 9] €<qo\r
5% \.\ o\\ S\;% Jxa: A yqf ar e / ot.m
5 = m\!)m Y177 \\;‘ . 7 h ﬁ
,\(ﬁxm b;m\rumstm\qe N2 AL T %TNM r j)\}\
~ ~ \
A il 77 N Vol bt
- — = , ™ T3y~
2 I I 2 g N, b AL )
ajeq u..mss_oo \c\ = L mmE_._E aimeubis aweN paypfid




Afefg| gyl SN e A e 0 s ST | g g
Ao | IPTTrd o0 I =799 e %NQ oy g
%2 h\m (PG Y aN LT s APY i.i%d\@ 57 1 7oC) qué
(e si{s ooy ON - I 3 IS 010 [ VoI SNy vsng
Fz/<rjfe| TT7ITT7G T R I = ] — ) F RO
\\%\m.\ﬂ J[P9(277' ¢ IN mmmnwc 2/ Aot 0 N KL I%Nx%ﬁk\“\v vo g NVAL
FE[ETE YrITVE N w{ G AR %@W ZH ﬁn\w HVES
W.\ .. \\\vbnj.vy d >N L_N e Grﬁh;mZ = (rawmi &Bwﬁg > o,» nw%a/c@!mr
Y ENFRHTCON R o (1917 = 2205 T Aot | %%?e@
iﬂ\h\w TN Y G T TN A G I ST 2 g,x 8,5«\:?

\\\_M\\\\ \u\\i o4/

e

avs

M&.\”\ ¢ (T m s/

777 S

<y

o e e | e S as 2PN AN

2247 , y 7 I Sz z..ﬁ&.%m zwx
zS7. 5 7T F)5]77d oy 72wV VY0 1 ~NYGAT Y sol
Z-21-¢ V> 200 Y 9T gpepdy | e

[7rc/e] W opd | s wdoawy gehe | T NS
ajeq jusawiuo) ssaIppy ainjeubls SuwleN pajulld




._ s0s0h O ¥0 hbugs) [ [ A 4
Voyel [V Y | aprsscemooir]  —fgRY | e Kemon
(O R SIS |7 e G
AR N TN R AL T
#2)07)¢" B e HUOL | gy W w& w_,(wm z@\\@&\ AVA SRRy
{2/ 5 vaaumuw%J ] G Ol 1797 f§ N&B@WJ gide,
72]92[8]  Ganss 2Bvows 4ou Yooag 2P0 LY Peenaasay
W2)o2)c AS Samoch\ﬂ:\w | ﬁgszmm%w@
P e s 435 AR (O ()
..»M_\ - W )+ 2o poron ?ﬁ%ﬁ Jme m_wr Ao %ﬁwﬁ%
2| %! ~ )sﬂ ., g > A} s ] z
A/ GT e | o 120 S8 l NS ;
e ke | | e, T TR
P i ek M MO L | el a2
N\\,w \M ySAvveas a2 .uo.mmw. Yo AT/ g~ q@ mww\rb
At w\\M %w\w\\%\ﬂ\@ ) J,-\:“.U Sobl |7 Hﬁl Ad<y9¥
\\V%QM\ U] 292/ w74 CotgY T@ ww&&ﬁ&
Hrk .www%a %&mﬁn% 244 / oI ofely
ajeq JuLWIIOD ssa1ppy 4 il u.___._mm:wx is aweN pajuud




AR LT i A g L R Ty
Bz \“&N\\n u\m\ gx*ﬁﬁvv‘y@ }ETES %XV _&%&. ﬁiisﬁ ESQ
112/ 71Z)S mn@@\wmmmq@w LS, 1 Th7) Q AL rire \\
~ , . A T2 i\ 7 ,8
A T 5 L A ] I A
Freee)l ,:,%v T T A GET| R VIR D TR
| ﬂlN,nr\m AEAYAJLJ ,vin Q\y\ vy wiv\.&“ﬁ mm\m \Qﬁ W,\ , N\\m\&@_&m%w\@
[ MW Gal | § et arg )N
T\N\N\m e | AV wacore? = 220 VA
h7/17 /5 ’ MG CAULYS TRt Ay
heiz)ie | e et enijsscmg 0o EVEN TS

as

TNT.D

Mrrcy ATUEE O

8 =P @z

O§\Z Sop/ nel

- [1-g0 ) QAR av&ﬁéu,w&odA\ LIAU,\L\lA\ 3AWH YONg L
N RS D) I T T
Z7R ; s
e[ v awY oy [ T N s @[~ J\sp() [V XN
TP e Y Ve S 3 TN OS PN N YT
ojeq juawuo) ssalppy ainjeubis SwieN pajulld




AY

, . OQT.LQK\Y >R () a /

e G4 PV e iUl o gue| /7790 %@ﬁj

#/32/c ~9 o o faka giet| VN [N 4Ua(

52/p 2/ as 7 \W\.ﬁmu i w@zg Q \N WP 1)
QW \“WK“M\ mﬂlﬂ\\ O\V\ MNMWQ.L \N\MW‘MQ\«M‘\\%VRW §‘ru~5\ﬂ.\\i¥»\f§dw
¢ S N - SU/ SRR
e[ TN g el ) E\ i L
W\.ﬁ\m Id o~ Pl VY sz | ~\$\ x&
Vo s R W e A oL
\ .NWN_m < S 93b9\N| 54 3;3/2 S IRHE _\J:x..tV,\V;\ A&
%\ﬁ\m T4 OV RIVRpeLT Lg 4l N PPN
nzgrs| g GV | rende L fongl 3Ty
o OV Bl Y g T PO 7
be ¢ 0 d OV L T g 7
\NN\ .v.NMM V) \%Q\w&.\w M«ﬂ\é&um\:}gmbg g .\N\mﬂq\i&w\ndﬂ\\a\wm
797§ 20 s 20k rri] w?m
befrzge Y 2pwe () 5 o7 \d\/ uéﬂi\
s s dmang g v ﬂaw oy P

el TA0 O e K| Qe i

C
ajeq JUBUIU0D sso.ppy [ \ “aunjeubis aweN pajukd

1%




UPR D)o | WP IR WL 2T ARV A
77/« FERIG Qo } dﬂ% NARTESY &f?
AR ﬁv N = TR S 55&4 3
) L7 N )
e o L OV PR @ 9 SR
» , : _ (o = v Wt Cuo whk
\\_H\\\VW\A m%usm \\& m\w.:% q>d 0 ST SIS m\\& \W% © T%
— d
Rk ~ ~-= G E@
Tl —— | WL S /e q
; /" Oq&u%% o N T ezl
I3eq . JuLWLIo) r SSUPPY h=d ~ a4meubis . ‘BweN pajund-
[Buiuonnad a1e noA yaiym 10j (s)uwajl uoioe 1ajuy]
0} MOU 1R 0} Stapea| Ino abIn oym SuazZp pauladuod aJe ‘paubisiapun aul ‘om he._uocm_uboa uonoy
"[legapId 10} yoeag opuopay Ul $81Is Jaylo Japisucd A1 au) jey) bupsenbai aie gy e
sa0eds Jo Jaquinu au3 3dnpal Jayuny [jim saoeds bupysed dedipuey 1oy paau pasealdu] ‘S)9a.3s
19410 pue 10ads0ld ‘|eay oulwe) ‘eyuent Yinos uo bunjied jeuonippe ul SyNsal yim mojpaao Bupled “ued
fop ayy pue uapieb Ajunwwiod ‘saniaoe jooyds ‘saweb Je000s ‘saweb ||egaseq ‘SHUN0D SILUUJY U3 WO SIED Y3
ajpuey Apua.LInD Jou ued sjo| bupjied e1SIA By @Yl (4noy ay) uo siaAeid mau o1 Joacabueyd 11nod 1sod pue aud)
SJED gp 15B9) 1B JO |Bl0) B PUR 10| BY) Ul S1ED [BUCIIPPE 7 1Ses| 18 Ul JNSaJ pjNom UNGD 3y} uo ajdoad jeuonippe $z e
*SUNOD |legapoid pasodosd ay) Woll 199} OST 248 133115 epuen( YInos
L0 SSWIOH SN0 M3U 10} 1924 0GZ pajdope Ajjuadal aouelo) -aul Apadosd (eruapisal 15a4esu 3Y) pue Uned
[1egapaId e Jo 121usd 3y} usRMIRq 1334 009 Ol Q0b SPUSLILLODAI LONRAIISY pue SYied JO UOISSIULLIOY RIUIOHIE) o
“JUBWILONAUR 3L} 03 aAndnisip AISA 3q pjnom BISIA Bl 18 g B / SUNOD SIUUa] U0 sUnod ||egappld g Buimojy e |
‘Buppied pue as10u U0 PISE] JUSWUOLAUR pooyloqybiau ay) 0] aAandnisip AlBWwanxa aq pinoM sunod jjegapd puno.beq
g 01 SUNOD SIUU) 7 WO § } £ HNOD JO UOISISAUOD JBY) P3UISDUOD ik am TaJUI) SIUUSL BISIA BIIY 24U JO Sioqusw Sy pue Aretuwns uoRad

Siuuga] J0j] SN0 Siuugaj EBISIA Blly 9AI9Sald 0] uoiyijod



7

\ S , ; 2
I T7T T ] AanegE 19— 2 A
. 7o o g o PV AR A
m@\ru\q VRN i Nﬂw\ A .MVNNV N e A i ;
e, S VI L ]
/N7 | y N
Hm\}m\\ " _ N VAN V2R \\
PE[AT/E : -
&\\\N\ » | : Vvh\wt\ N V\J.x Q\ \\Q % ) , . :
\ (775 ) ) .3 \\\\\\\ Y sm, w/ /z._/&<
R T@? \ A A\ “ /A < .\», N At /H\Lfﬁ
S\Jw\m\, N 3\\0*138«3._\2 (ﬂ MNMV _ g‘m@m&\&\ 7 %«m‘w\_@:é}mﬁ
N b TV WMol G b7 WY
}A\}inm y \ ERa AN - s 7 iﬁze\u ;L
n? \?N.rn & ~ AN 4 ik 7 ) \w.w-/\ v‘\i\»\
Aeftele | qwg 12974 a R ANy 5 = Y /,My & ST
e =Y VI WIN oz N ..Qo ,.\ _ Mw\,“é P )
- 7 7 . : -
A/ b s s pmanes
A \\\MNWM PRI Q.\\h T | SRR
)7 s » . N lmd..\amu, v, YEAT» ) \ﬁ&/wm\\%‘v@.di
SO N — ST T ST 7 7 )
@\\” \WNA\ 7/ 7 m\_ QI\M V2L S Ns\wﬁ\ TTR =87
e/ <8 ¢ W 2
. : DR ,%S ;\ el AN {/
\w “\\,Mm\m \wﬁ\\Q\S\\V Wm“_wumo apbt & i ss2.ppy a&azus.__&




RN\ =\ s \\;a «u‘um N %\:\xvt .w\uxr WP«Q \Sk&\ﬁi&@% \m\ N:QxQ \S\xw\@._
.} 1 3 \. Vil 1
e QN s&&f w 3& 5@ dig 9
DJ\\ um\q\ W TEYRAARE SN ﬂ% Py Ao gler e HLV (B Ly

o/

:P\ \Qn\

oo Noord/

2RV ()

e

TNIFPIOTS ON

:wdcsd..u P ORRTATH
26 SPUTN [ 6

NNACL OS]

AAYRTA Wl L

AT o | < sy ki
s ki ARG o S YA

J R S [ > A0S (O J»v_\,uwu mu,wwwjmpw s PP IR
| i IR Tl ey Y VTR TE D
T@ EL&N | K 1212 20 Coup by s%wﬁm_”mfeom i) e
oz | 7917474 gl A Cornny Op 2701
Lonz-% AR Oy ».,M“\Fw Hﬁé\@ Zap/ I
ppre-S | YO P Y o QS EOXETRENI G
he~be- ¢ MPNRTHRI4 0v | pomedt 1spae hie| TLAgbll] hivotend 3
P Qg [aa (Y | dff B Lo lmw\@hﬁmw PR
helpele| /0x) 1242 oM \\b W\v N\ A, ﬁ)e&“\\\@ Y] 0 145 14]
o2leq juswuo) mmw.__ug aJnjeubis SWEeN pajuidd




.J\ze
an ~af

o TN

-
; oA

W

gin 77 LD

2l e

% \%\

VI aN SN L7

oo JATIS ] WaIh)

RZJa]S

V() UUe

qﬁ*@:.m
Syp NM

A% wel o

WL T

+2/0)] ¢

Y

Jmy) Irst

T\?UL—J\

)

oA R

o vH

e 2 T 7 T

/\)%n

S )Y

ACRT S

N TIVIRR R

NCK

S

iz 8k,

&_)\\._.m \u\m_ LHA!

P

ajeq JRWIWO) SsaJppy EB!m_m dSweN pajurid
[Buiuoniad ase noA Ydiym Joj (s)wuall uonoe sug]
0] MOU e 0] S19pes)| 4no 3bin oym sudaz|yid pausaduod ase ‘paubisiapun auy ‘Om 10} pauoniad uogpy
[legapa1d 20) Yorag opuUOpay Ul SIS 43430 J3pISuod Aud oyl Jey) bunsenbal ase opy - e
[legeppid 03 WSAU0D 03 9SUIS e J,usaop ‘Aeg YINoS U} Ul AJBUNS 158q S 3. SUNOD SIUUD| BISIABYY YL »
G MNO0D UO SaYd3ell SNOSURYNWIS H Wy asiou 0) anp papedwi aq pjnom Aejd anbea auuep pue y1sn
SUOLRAIDSD) 10) SPUISIM
pue BuuaAa aul ul 35 Buniem e yim Aep 943 JO SINOY 3s0wW BuLInp pax)ooq Ajjny 24e SHN0D SIUUd) § JUSLINO Y] »
{4noy a1 uo siaAejd mau 01 JaAoabueyd uNod
1s0d pue a.d) sied g JO |e10) B pue 30 Y} Ul S1ed [euoiippe ZT Ul 3INSaJ pINom UNod auyy uo sjdoad jeuoiyppe z1
JuaWUOIAUR BulAeld ay) 0) aARdnISIP A13A 3q PINOM BISIA BYY 38 § UN0D SIUUS) U0 SUNOD Jjeqappid p bumoly .
uaWUOIALUS BulAeld auy 03 aandnusip AlRWBip@ 3q pInom sunod |egapia)d * punoiBypeq
p 0] UNOD SIUUSY B W04 § MNOD) JO UOISIDAUDD JEUY PALIBOUCD ale am ‘TaJuD) SIUUD L EISIA B[V 943 JO Sisquisll Sy pue Aleluwins ucngad

SIUUD| 10 SHNOD) SIUUD] BISIA B}V SAI9S3Id 0} Uonn_d




oy ) 'R 0 2| oy S Wy

prediiaty KUPPoSE|  —7 ] sy yed

Leviaagy 4C f) Skl

SLEGFL Gy F) AT FEL | 2y ] ARG R

2920}, ~Gl 20 vl A9 /\/\va W25 Pleq §ésﬁ

t@&“%ﬁ *l mmw 0l \&\ A oéw/ ﬁ@sé&@

BL7% Eﬁwm ﬁ:& » \ﬂm\ b P A s§§ .‘Sﬂddwwﬁau

59200, LB e TP (uwu \yNuJ T RS

“w S Bt bha| Dy B0 WAL

770 GW O FE 7. .@5 T T A

R AN TS

Sl A NG T SE AR
W Ky o 0 )y 99, oV

AU Brb@h | —HFE 7+ ey

Juewo] | - ssoappy | T aumeubis sweN pequid




Vi)

—
L
__, J S

- - .
Lo N

LI GEREYE)

_ Lacin?s My vy 70 K ~G) a0 TN AN W« 2
0 [PE BT Y b, 2 ENEEEELC
. T N R0 WL e =AY (A O ] eI S A NN O [ oysunmy
LTzl € | Ll Py VANWAE ) L~ e N 2| 0Py
g”,v q \ 2V SW VIO YOI | Hosen w VE ﬂ\ % - q
T LoD L TGRS BRI S ppw|  ewmeudis| T ouwen poiliid.

0} MOU e 0] SJ3PEa)|

[BujuonRad o8 NoA YojyMm 10} (s)ureq) uopde saqud] |
1no 964N OYM SUSZRID PALIDOUCD die ‘paublsopun 3] 'Om ¢+

|1eqapPId 10} Y2828 OPUOPaY Uj SIS 1SLI0 1SPISUCD AYd Byl Jel Bupsenbas aueam e
so0eds JO JOQLINU U} IONPS JoYuNy jim saoeds Bupiied desjpuey Joy pooU paseadul 'sjBa4s
JOUI0 pue 102dS0ld ‘[eay OujwieD ‘eYuen( YInos uo fupped |eucpippe U] SYNSDS LM MOPIBAO Bupued “yed
fop a1 pue uspieb Apunuiuiod ‘SSpIARde [00YS 'sowieb Jaos ‘saweb ||egaseq ‘spnod sjuus) 3y) WOl SIRD Y
a|puey Apua.nd jou ued o) Buppied eIsiA By SUL {(1noy au3 uo sisAejd Mau a) AcaBUERYD 1D 3sod pug aid)
S4BD gf ISE9] 18 JO (€10} & PLR 10| B4} th SIED [BUOIIPPE T 1583) 38 Ll Jnsal pinom UNod 3y} uo jdoad jeuomppe +Z
*suNnoo [jegepiold pesodoud 31 WOy 199 OET e 1934S ejuen( [nog
U0 SSWIOH "SHN0D MBU 10§ 199} 0GZ PRIdope ARUSOD) SoueLIo) *Bul Auadoid [epuspisal 1534eau 3 pue UNd
Hegeppid @ 40 151USD Bl USBMIR] 330) D09 O3 00Y SPUBILIODRI UCAEAINZY PUB HiRd JO LOISSIULIOD euIoHed
"USLIUCIIAUS 3y} 0} 2ApdnSIp AISA 3q PinOM EISIA E)ly 18 § 8 £ SHNOD SUUS L U0 SHN0d yeqepid g Buimolly o
‘6uppied pue 2si0u UO PISE] JUBLULOIIAUS
g 0] SUN0D SILUS) Z WOJy § '3 £ MNOD JO UOISIBAUOCD 1L}

PaLLI2OUO)D B8 3m ‘T3JU) S|UUBL EISTA BNV 911 JO Sioquisll Sy

poouioqyBiau a3 0} SARANISIP ABWAI® 3q PIRoM S1NO3 Jlegepidld -

i ~ 5 ..r h
A ‘punoibyoeq.
k. u__,.w,,,%mfﬁﬁ@wuﬂ

4

Sluua) 40} SN0 SIUUI] BISIA Y AI9SDId 03 UoRRRd




Y
Szm.\ f\.% mw\h&._\ A T Mt v NlW.»wa A \\ N t H # Jﬂmh,.c
y Sleop T Mdip w
. \MQM. XN NQ ™ \fo,_.@w/ﬁ RI29 3¢ / dEZ
.\ P e ASAVNEERS ..@mNtw — :
! i K s - V¥ | F \J : ru.»\m” Jv:««
g~ ! ./“ a \ _. i ! i ! \’\
3 y \ r - a . 3

‘__..\ .ﬁaJ »V\ \ ‘

{ L% s . A
f b s Y

=7

= 3 - F A 7
.»‘z.ﬁxw ,\~, N\\M \ 4\\\\ f.\

— )\«_w\tu s\)«;ﬁ/ ‘Tl.l
vy

o2l
d% .

KRR

Ao AR

Y o) 227 2/
A

\\“\ \Q .

\ DAl wmw,oqv ..._\\J\\w\.\w

DL r. 2574 )
M&\m\\ m\m\. .m\Mu\ .L\ﬂv

o/

-

)\\\Aw.w uﬂ_wmvx\w. \p.,_wu..\ XL 268 V ,\ x-tr\

Ty ,

oL, T X ST

LY
22

oy e .
3 %

.»3/&

£ 7 Y wmmxw r1Tehls

ST 055

B ppnizd 2] i

SR ]

SA000¥

)9 S6N A0 4

o

i

“n At
m%\ —_— .\\J\J\/\.., L K:.:\_..

) m QI 7y T 4

40 4 vy dofez

“

2 (hi); [Sharl, 4y P L5 A § e SEELFIEE T Y e AN () {/J.JM
& g aredd ag Ly onn
/ = - 22719 i 4“
w JZ357h W) WML h.\ 7 Q m
\W\Q\\\ﬂ w

\ /.l’\/\

g apih Ty VG
fu..va.JnEn L&l

. \,ﬁg

TN YY) TQ 3 @ )35—

' .,N i o 93 1) \ e
Jv.u\nm\\m WW& e ,\\x\w%im(.\ . % \A:&Q LN
ajeq JUSLILLIOD) ssa1ppy | ainjeubls swieN pajulld




SR

SR Shawalrviownt t Ao G
e[ | e w0
QEIZ | R0 8 sHnod |@leak ¥ 7Y0E OPUORYY )
Ww 2 ! ity S0k yg% IS0k oKz A PO %m IV e A\@M@h@ 0f0S ssab
Fe/eT [ o | MW TIVPRINDI)) v ST, 24 DNV, £ QrL2s
\ XLz M\.tM “yaop) ..nvbowlxn ﬁWW\\ é \Q *\wQL\&J
aimeubis QwIeN pajuld

usuiuo)

a3eq

SSa1ppy




2R

AT
g m@o&ﬁ& b1 9/

oy \um T@i&

SR e bl

o7y T

o
~D

7€ G FS Tt 4SS rNJ\“*

PRI

F)oL dn
S ul9e 507

WY Vi Uy 131y ueJoyg

b

75 OANNTDIE 77
& 15 G790 /771007

7334} NRITY

L) 7)) Ortwd 7 b 7 [ TN Ve Jng ) [P
’ m, >t X\..\W\,.&\ﬁ X212 r% {1~ Nr,* ’ P
. w\_«.w. L e g g 7 SAL O |'Z4 \.AW . - K...d
mﬁa\m\\m o0 Qﬂ\ﬂ}\g %) 7 t\\_\uﬁ,&w ¢ vm\\) J&ﬁv&.@ 2w %\
ageq jusIWIC) A - ssaippy enjeusis owWeN pajuLig
[6uiuonizad a1e noA yoiym 10 (s)wa)l uopde 3ul]
01 MCU 108 01 SIDPE3| N0 61N OYM SUSzZiId pauladuecd aie ‘paubisiapun ayy ‘om 10} pauopnsd uopoy
llegapiord 10) yoeag opuopay Ui SIS JSUI0 Japisuod AYd ayl 1ey) bunsenbal slespm e
1egapoId 01 LIBAUOCY 03 S5UIS DWW 1,USS0P ‘Aeg YINOS 3] Ul BBUNS IS3q DY) B SHNOD SUU3] BISIA By YL
S N02 UO S3Y2JRL SNOBURYNWIS 4 WoJY 3siou ) anp papedu aq pinom Aejd anbesT aulen pue v1sn e
SUONBAISSD. JOJ SPUDMOSM
pue BuiusAa ayy ul si( Bumem e ypum Aep ayj JO Sinoy Jsow Bupnp payooq Aj|nj aie SUNOD SIUUS) g JULND YL o
(1nay ap uo suaAe|d mau o3 J9A0abuRYyD YNED
1s0d pue 21d) 5183 $Z JO [210) © PUR 10} 3Y3 Ul SID {eUORIPPE ZT Ul YNSSs PINOM UNO? 8y} uo 3|doad |euoiyppe ZT o
JuswuoIAuD BulAeid ay) 01 aAndnusip AJsA 89 pPINOM EISIA Y)Y 38 § UNOD SIUUSL U0 SYNOD eqapid 4 Bumojly e )
uswuoIAUD ButAeld ay3 0] SARNISIP AjPLURAXS 3G piNom SN jleqapaid punolfyoeq
0} HNOJ SIUUTY B WO} G HNOD) JO UOISISAUOD JRL} PRUISIUOD 210 oM ‘TSJUS)) SIUUSL BISIA €|V dU} JO SIaqUail SY pue Alewwns uojied

SIUUI] 10 SN0 SIUUD] BISIA B)|Y SAIISAId 0} UORd




=

;ﬂm Dkn 0 C & IS W
iw\qw\m, ? w.imm\.w S . b b ANAE M;\EE.
WN o oo IS %%2, SNAG 720 ,_\N,éu

EE\ JU KNy b AT | J\\\ﬁs\kyée_f v\
\\\m o A T 7 s\M\u 0 ) &9 7
e[ T e W[t ) N

, # 2 YR ypLs2ff +.m.«s s Q\m&%é s&t& SES,\N

}N\q_\\m,. \/&w« \\_u% wﬁxﬁa_,ﬁw\wm\\ |\. S\SQ/ QDQJ U:Jom 050&
i = | . - /

e 3 RIS QT [P 7T 77 Y EIR

2 RS - 3% WIEFT TR AP (VAP (RS

. .ﬂ\y\\% ..\N.rdbw_o_ﬁa Sy QAR T}w é@@ % Aﬁ.vM\.ﬁUA% \u\w_«bﬁ.\iN

= ~ ywwuwod 'S$Salppy ainjeufs ~ eweN pajund




2

nain .Swis VAN

= \M\} \\\%%JMMMM Sy LS H7 m.\‘\V %uﬁ)@ﬂ
1 e '/ <N i - J
q A H@\ \ A
TIPSR e ,o:, R s e | ANWO 7D
eozlg TN Y WKV % Ssmww, Z U1 I i Ak
o br )
W7 1wy patws\apoy vy el %Se P | VIvs| oy VUl

AR S W

QZV %23 % \\\/?&//z/

g TIGTR

oy AL LAY,

+17 AvH

qQllak
(oph 0hecn

Q' v/

WS

E%@Q

ETT& UV

ey (00T Y ) 3aUd Ao PUvE

7%

—ppardl 2w

W Pos
B o v ol

—

0 PO

ssaippe [1ews

ss21ppy

aJnjeubis

SwWeN pajuild

[Butuonnad a1e noA yoiym 1oy (s)wajt uonde 1ajul]
0] MOU 0B 0] Si3pea| JNo 3BIn oym SusZiId paussdud e ‘paubisiapun ay) ‘O

10} psuonnad uody

"SUNOD ||egepdId pasodosd Byl Woly 399) OET 21 J981)S BJUeN( YINoS

UO SBWOH 'S3IN0D Mau JoJ 139} 05z paidope Ajjuadal aduello] aull Auadold |eluap|sel 1521eau SY3 pue Jnod
l|legapiid e JO 12UsD Y] U3MID] 199} 009 O 00 SPUSWILLOISI UONRI.DY PUR SYIBJ JO UOISSILILIOY BIUIOI|ED
‘lleaspid 104 ydeag Opuopay Ul SAIS JSYI0 JapIsuod A1 3u) Jey) bBunsanbal aie apy

‘saneds JO Jaquinu DY3 Sonpail Jayuny |im seoeds Bupjied dedipuey 1oy padu pasealnu] sieails

12410 pue Padsold ‘|eay oulwe) ‘ejuent yinog uo bupjsed [euoippe Ul SYNS3L YIM MOJURAC Buniied yied

Bop ay3 pue uspieb Ajunwiwod ‘sanaie jooyds ‘saweb 193003 ‘saweb |jegaseq ‘SUNod SIuuS) Syl W) Sied 3y}
aJpuBY ARUa.ND J0u ued S10) Bupyed esiA By 3yl “(anoy ay) uo siaAe|d mau 0} 1aA0abuRYd 1IN0 1sod pue aid)
512D 8 15E9) 1€ JO |B10) B pue 10] 3y) Ul SIED [RUOIIPPR £ ISB3| 18 Ul JNSa pINom UNod 343 uo 9jdoad |euonippe HzZ
“JUSWIUCIIALD 3] 0} SAINdrUSIp AI9A 9Q PINOM RISIA Bl|Y 18 8 R® / SUNO) SIUUaj U0 SUNod (legapiid g Buimoyy

“Bupjied pue asiou Lo paseq JUSWILIONIAUS pooy.ioqybiau ay 01 sandnisip Alpwaixa 20 pInom sHNod Jleqsppid

8 ©) SHNOD SIUUSY Z WOl § 8 Z HNOD) JO UOISIBAUCD JRU} PauIaoUoD aJe am ‘Tajua) STUUa] BISIA B3|V 3Y) JO SIdquuaw sy

puncibyoeq
pue Arewuwns uonnad

SIUUI] J0J SMNOD SIUUD] RISIA B}V DAIIS3Id 0] UoiNlad

Pﬂ&é + e C




SOy

AN , ‘
5T RE ] oM 50 =17 (LW Wou

: _ ¢ . [-»
)72 .m:_\m_‘_ 50 #l‘\ \* JMQ\:@N.\ [ %M ﬁfnl\\ \§z &QE@ ”,,_S.‘NQN_W T~

nzihtle A VWA SThT 3!4@ Tl 7TUUAG

i

v [yl "y oI e WASE | AV uvy

/ w\ J,«.\,_m u\ﬁ T&_&\c S Wl — \Q\ jﬂi\ ya/u;,,sé IR %ﬁ
&m\ \qm\mv ary) *uwpaﬁc S 0] ,,u)J) D3PV MW
IH/e “ L7l ohe ~zz PR s

ajeq _,s.\SU AUSUHUQ) sSaIppy aimpeubis alueN pajuld

A3

[Buiuonnad a1e noA yoym 1oy (S)wa)l uode 13Ul ]
0} MOU B 0] SIapes) 1o abun oym sudzZRID paulsduod e ‘paubisiapun ay3 ‘om 10} pauopiad uoipy

"'sUNoo Jlegapid pasodold ay) Wod) 183) OET 4. 1992415 ejluent yinos

UO SIWICH *SHN02 Mau 10 1934 05z paidope Ajjusdal aouello] "aull Apadoud jenuapises 1594834 243 pue UNod
[I2gappRId B JO J2IUSD BU3 UaMIS] 199) 009 01 Q0P SPUSLLILIOISI UONEIDSY PUB S}ied JO UOISSIWWIO) BIUIOARD  *
|legapId 10) yoeag OpuUOPaY Ul SBNS Y10 JapISuod AWd ay) Jeyy buisenbal a1e oy e
. anbea suue pue y1sn Joj Aeid anbes) suqiyoid sunod Buidins |enq e

"sgords Jo saquinu ay3 Sonpal JaYMNy [Im saoeds Buped dedipuey 1o) pasu paseanu] '$)99.1S

19110 pue Padsoid ‘|eay oulue) ‘ejuent yinog uo bupjied jeuciippe ul s)nsal YIM MOJLBA0 Buppeq yled

Bop ay) pue uspieb AJUNWILID ‘SSIIAINDE [00YDS ‘sawieb 18000s 'saweb ||eqaseq ‘SPNOD SIUUS) SY3 WaOl) S1ed au)

a|puey Ajjuaind Jou ued sjo| Bupjied eisip ey 8yl “(4noy 3Ly uo si@Ae|d mau 01 Jaaoabueyd unod 3sod pue aid)
SJED g 1503] 1B JO |230) B pUue JO| 8y Ul I8 [RUOIIIPPE 7 1Sea)| Je Ul NSl pjnom LN0J Uy uo a|doad |eucnippe pz e
JUBILCIIAUS 3y} 0} 2AIdNISIP AJIDA 3G PINOM RISIA BI|Y 1B 8 18 / SHNOD SIuua ) U0 SUN0d llegapioid g bumoly
‘Bunyied pue asiou UO paseq Jusawuoliaud pooyloqybiou sy 03 aARdnisIp AjRWa13xa aq pinom SUNod [legapiid punoi6ydeq
g8 0] SUNCD S|UU3) Z WOJ) § % £ UNOD JO UOISISAUOD JRY} PaUI3dUDD 2Ie am I19JuS] SIUUDL BISIA B3fY SU3 JO Sisquislu sy pue Alewiwns uonied

SIUUD] J0j SHNOD SIUUI] BISIA BV 2AI9SId 0} UOKI_d

¢%£.QG OU r A*\Su$§%




LS

obdgd 3 e opg

rN
o —
e

Sdda My

ajeq

,_S‘sm JuUBIWO))

ssa.ppy

aiumeubis

SweN pajuid




. E—

From: ke Bernstein

Sent: Friday, July 12, 2024 12:00 PM

To: James Light <james.light@redondo.org>; Scott Behrendt <Scott.Behrendt@redondo.org>; Nils
Nehrenheim Council Member Redondo Beach <nils@votefornils.org>; Todd Loewenstein
<Todd.Loewenstein@redondo.org>; Paige Kaluderovic <Paige.Kaluderovic@redondo.org>; Zein
Obagi <Zein.Obagi@redondo.org>; Eleanor Manzano <Eleanor.Manzano@redondo.org>

Cc: Mike Witzansky <Mike.Witzansky@redondo.org>; Eleanor Manzano
<Eleanor.Manzano@redondo.org>; Michael Webb <Michael. Webb@redondo.org>; Cameron
Harding <Cameron.Harding@redondo.org>

Subject: Blue Folder 2 July 16 City Council Meeting Agenda # N1

CAUTION: Email is from an external source, Stop, Look, and Think before opening
attachments or links.

Hi Ms. Manzano,

Can you please put in blue folder for July 16 City Council Meeting Agenda # N1 Alta Vista
Pickleball.

Thanks.

Ken Bernstein



NEXT WITH KYLE CLARK

Raising a racket: Pickleball
noise divides neighbors and
players

Pickleball is rising in popularity and courts are packed in
cities across Colorado, but neighbors' noise complaints
could limit the sport's growth.

Author: Steve Staeger
Published: 8:07 PM MDT March 30, 2023
Updated: 10:22 PM MDT April 2, 2023

DENVER — Denver Parks and Recreation will remove pickleball from
Congress Park starting next week and is abandoning plans to build a
pickleball court at Sloan’s Lake Park over concerns about the game's noise.

It's the latest move to deal with noise problems related to the burgeoning sport
since the city council in Centennial passed a six-month moratorium on new
builds of outdoor courts in that city.

The move comes after neighbors near the Congress Park court complained to
the city about violations of the city’s noise ordinance. An inspector found
sound levels relating to pickleball at over 70 decibels in some residential
locations near the court, according to records obtained by 9NEWS. City
ordinance only allows for 55 decibels.

“Clearly at these homes along this site....it is violating the noise ordinance,”
Denver Parks and Recreation Deputy Director Scott Gilmore said.

The court planned for Sloan’s Lake Park is only about 100 feet away from
homes, Gilmore said. He said the current guidance he’s gotten from
researching sound abatement found pickleball courts need to be 500
feet or further away from homes.

The Congress Park court and surrounding tennis courts were already slated to
close for a maintenance project on April 3, which includes abatement of



asbestos in the concrete. Denver Parks and Recreation originally planned to
move the pickleball courts away from homes along Detroit Street and further
into the park but abandoned that plan after researching the noise issue.

INEWS obtained some of the complaints about the park. Neighbors
complained about parking, trash, players having door dash and alcohol
delivered to adjacent homes and noise as well.

“It has taken my true joy of living on the park away as now the noise and
continuous congestion has become a true nuisance to my family and me,” one
neighbor wrote in a complaint to 311.

‘I am saddened to write you today that the noise emanating from pickleball
played in this beloved park has become illegally loud, unhealthy — and simply
untenable,” another neighbor wrote.

Betsy Rumely, who lives further down the block, told 9NEWS the sound has
made it unpleasant to sit in her backyard. The sound inspector found the
pickleball noise near her home violated the ordinance.

“I really love the idea of pickleball and people getting together and having fun
and creating community, but it's very hard to live near it,” Rumely said. “| wish
there were more things where people would get together and have fun and
create community. It’s just this is the wrong place for it.”

The complaints reached Gilmore.

“It would be irresponsible for me to bring back pickleball to this park, but
let’s find the right park to put pickleball so pickleballers would have their
own space,” he said.

More than 1,400 people belong to the Congress Park Pickleball Club on
Facebook. The group’s chairman, Marc Nelson, said people come from all
over the metro area to play on the small court.

“This is a new thing that’s kind of sprouted out since the pandemic and these
courts were here,” Nelson said.

Nelson said the large group tries to police itself, once banning someone who
consistently parked illegally in the alley next to the court.

“We have some boisterous pickleball players... we try [to tell them] 'Hey,
remember our neighbors."”

He said the small court has created a community of people who love the sport
and bond over it.



“Pickleball is legitimately the fastest growing sport,” Nelson said. “If the
continual rate of growth continues...by 2040 there will be 40 million people
playing pickleball which will surpass any sport in the US.”

Nelson acknowledges the game is loud and said his club has even offered to
crowdfund for sound barriers to ease the noise to the nearby neighbors.
“The paddles that we use are carbon fiber and the ball it just has a 71-decibel
sound, where the minimum level’s like 61,” he said. “So, it is a little bit of a
pop to it.”

“l get constant updates from my watch that I'm in a loud environment,” he
said.

Nelson said the issues at Congress Park show the demand for a bigger
pickleball facility.

| would love a facility somewhere where there’s parking and what not,” he
said.

At the time 9NEWS spoke to Nelson, the announcement about the permanent
closure hadn’t been made. He argued the noise level, while above the city
ordinance, is not unlike an ambulance or other noise that’s part of city life.
“There’s good and bad for everything,” he said. “There’s 80 people getting
exercise and building the community and getting to know each other and living
in the world we want to live in instead of 80 strangers not doing anything.”
Nelson said the group will still play and continue to push the city to create
more options.

Gilmore said he isn’t shutting the door on pickleball altogether. He said
Burns Park near the intersection of Colorado Boulevard and Alameda
Avenue would be one option. The city is also looking at another park in
the Central Park neighborhood. He said these parks would solely be for
pickleball facilities.

Gilmore is also forming a Pickleball Advisory Committee made up of players
and neighbors near courts to work through potential problems.



A blow to our local economy’: Americans say
the ‘POP-POP’ of pickleball is vexing enough
to drive down property values. Here are the
hidden costs of America’s fastest-growing
sport

From "see you on the court" to "see you in court."

(3

A\
By Bethan MoorcraftNov. 03, 2023

POP-POP-POP! Anyone who has played or been near a pickleball court will be oh so familiar
with that repetitive (and for some, extremely irritating) sound.

Pickleball has enjoyed a meteoric rise in popularity in recent years. According to

the Association of Pickleball Professionals (APP), 48.3 million adult Americans —
nearly 19% of the total adult population — played pickleball at least once between March
2022 and 2023.

The paddle sport — which combines elements of tennis, badminton and ping-pong — has
worked wonders for Americans looking for an inexpensive, low-impact way to exercise and
be social. But for some, the hype around the nation’s fastest growing sport is turning sour.

Pickleball has sparked a string of ugly legal disputes, mostly revolving around noise
complaints over the jarring noise of the sport.

“The noise isn’t just grating — it’s altering our way of life,” wrote San Francisco socialite
Holly Peterson in a petition on Change.org (which has since been removed) to shut down
the pickleball courts in her upscale Presidio Heights neighborhood. “This isn’t just a hit to
homeowners; it's a blow to our local economy.”

Like anything that explodes in popularity, it’s likely pickleball is experiencing some

growing pains. Whether you’re a die-hard “pickler” or not, there are some hidden costs of
the sport you may want to consider.

Property values in a pickle



When Peterson slammed the sport in a petition obtained by the New York Post, she
wrote: “The endless racket threatens the fragile ecosystem and our community’s
prestige.”

The venture capitalist’s wife allegedly claimed the sport — with its constant “pop-pop” —
is damaging home values within a 500-foot radius of pickleball courts, with prospective
buyers “deterred by the unyielding noise.”

It turns out Peterson has since been called out online for hypocrisy after it was revealed
she was trying to sell her $36 million mansion in the area — which allegedly features its
own outdoor pickleball court.

There’s no hard evidence pickleball is damaging property values although there have
been plenty of lawsuits against homeowners associations, cities and counties
complaining about the noise.

Jaye Gleyzal took her HOA in Sea Cliff, Carlsbad to court — attempting to ban
pickleball from the community tennis courts and get $300,000 in damages for the
distress she has experienced from the noise, according to a KBPS report.

“I would get these splitting headaches,” Gleyzal told KBPS. “And then, my blood
pressure started going up, and this was the only consistent irritation in my life.”

Her lawyer Nicholas Caplin said his firm has handled multiple disputes through the state
of California and “obtained outright bans on pickleball” as well as “money damages.”

With legal disputes and your property value potentially at stake, homeowners may want
to think twice before installing a pickleball court in the backyard.



As pickleball grows in popularity, noise
complaints are also on the rise

A group of neighbors have sued their town over noise complaints.
ByAnneke Ball, Ashley Riegle, Siobhan O'Driscoll, Elizabeth Mendez, and Ivan
Pereira

August 23, 2023, 12:32 PM

Pickleball has become one of the biggest sport trends in the last few years, but
for some people, it has not been fun and games.

Some have gone to court in an attempt to end the racket that they say has been
keeping them up at night, and causing other inconveniences.

"It's like a machine gun with a never-ending barrel of ammunition tied to its
gun,” Ernie Barrows, a mechanic from Mashpee, Massachusetts, who has
complained about pickleball courts to his town council, told "Nightline."

he sport, which can be played indoors or outdoors, is similar to tennis. However,
it has a smaller court size, and uses ping-pong paddles instead of rackets and a
plastic ball.

Pickleball has been around for decades, but it has gotten more popular in recent
years with almost 10 million players, a 6 million jump from a year ago, according
to USA Pickleball, the sport's national governing body.

t has spawned professional leagues, with teams owned by big celebrities,
tournaments that award millions in prizes, and more.

Thomas Wilson, a major league pickleball player, told "Nightline" the pick up and
play aspects are a major draw for people.

"Anyone can play together. I mean, I'm a top pickleball player in the world and I
train with my parents, they are in their sixties," he said.

But with that fun has come some complaints, particularly from the sound made
by the ball vibrating against the hard paddle in a small space, making constant

"pOpS."



Barrows said he moved to Mashpee for its quiet environment but after eight
paddleball courts went up near his home in 2018, he claims he's been bombarded
with noise all of the time.

He took his complaints to a recent town hall select board meeting and got into a
back-and-forth with the pickleball players over his request to shut down the
courts.

"I have Parkinson's disease. It's hard for me to express how important Mashpee
pickleball has been to my physical and mental health," a resident said at the
meeting.

['m not fighting you. I'm not denying the fact that pickleball is a great sport and
has affected you...but there are other avenues to play pickleball around here this
is not it," Barrows responded.

The Mashpee pickleball courts were briefly closed on Sundays in July while the
town assessed the situation, but pickleballers argued the game was following
local rules.

On Aug. 7, the town's select board then voted to reopen the courts on Sundays.

n the nearby town of Falmouth, residents who said they were inconvenienced by
pickleball went even further.

Rob Mastroianni, his wife Stephanie and four of their neighbors ultimately
decided to file a lawsuit against the town’s zoning board of appeals in January of
2022. They allege the “injurious and obnoxious noise levels” violated local rules...
forced them “to wear noise canceling headphones”.... and caused anxiety that
contributed to “sleepless nights.”

We decided we had enough," Mastroianni told "Nightline." "And we were all very
reluctant participants in this."

The town manager declined to comment about the pending litigation.

Mastroianni told "Nightline" he bought his own equipment to test the "pop"
noises after the courts were erected in 2020, while other plaintiffs have recorded
the noise from their bedroom windows.

He has started a Facebook group and been in conversation with others who have
been inconvenienced by pickleball to raise their voices.



The Falmouth courts were closed after a judge granted Mastroianni and the
plaintiffs a preliminary, but he said he and his family had enough and moved out
of their home of 20 years.

"I would like to see pickleball thrive and grow responsibly [but] I can't drive

down my street without my blood pressure going up with my heart rate racing,"
he said.
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The noise from pickleball courts is
driving everyone crazy. Scientists are
trying to come up with a solution.

Plink! Plink! Plink!"

At first, the noise of pickleball seems fairly inoffensive. But as the

sport continues to rise in popularity, bolstered by tech elites and one-

percenters, it has left a slew of noise complaints in its wake.

Local residents have called the police and filed lawsuits.

Some councils and park officials have banned the sport locally.

One couple in British Columbia even went on a hunger strike, claiming
they had suffered from insomnia, auditory hallucinations, and heart
flutters since pickleball games had intensified in their

neighborhood, per the Washington Post.

Now, scientists are looking into everything from acoustic fabrics to

court spacing in a bid to come up with a solution.

Why is pickleball noise so annoying?



Pickleball had 8.9 million players in the US 2022, 158.6% growth over

three years, per a Sports & Fitness Industry Association (SFIA) report.

The US has more than 50,000 courts, but the SFIA estimates about

another 25,700 will be needed to meet player's demands.

That means more courts are being built near residential areas —

something which has become a source of tension.

People have compared the sound of pickleball to a pistol range,

torture, and even hell, The New York Times reported. Sue-Ellen

Welfonder, a best-selling romance novelist told The Times she'd made
pickleball-loving characters "really nasty people" in her new book after

the game ruined her visit to her local park.

Pickleball whacks are loud — they have been registered to reach 85
decibels, though games usually peak at about 70 decibels or about as
noisy as a vacuum cleaner or a freeway. But that's not loud enough to

damage the ears, professor Nicole Laffan told Northeastern Global

News.

"Real pain" happens at around 120 to 140 decibels, Laffan said.

"Pickleball is nowhere near that."

The sound's irksome nature likely comes down more to its pitch than

its volume, scientists said.

Kausik Sarkar, a professor at George Washington University, studied
pickleball strikes for network WUSAQ. He found the plastic ball makes




a mid-frequency noise when it hits the paddle. A tennis ball, by

comparison, will make a lower-frequency thud.

Mid-frequency sounds are easier for humans to pick up, American
University audio technology professor Braxton Boren told WUSA9, so
they will "actually sound louder than the same amount of sound

pressure at a very low frequency or at a very high frequency."

Another issue is that the soundscape associated with pickleball is very
unpredictable. The sport is played on smaller courts than tennis,
which means that players are quickly exchanging balls. Sports
complexes can also pack more players into their facilities, which

means more celebratory cries.

"Things like pickleball, things that are more impulsive with
unpredictable spikes where there will be some noise and then some
silence and then some noise, that almost continues jarring your

attention," said Boren, per WUSAQ.

The industry is scrambling to find solutions

One way to solve the problem is with careful city planning, said
pickleball aficionado and Carnegie Mellon University professor Bob
Unetich.

The engineer founded Pickleball Sound Mitigation LLC, a firm that

specializes exclusively in the sport, per The Hustle.




For Unetich, courts more than 977 feet away shouldn't pose
much of a problem to residents. He estimates that only a few

hundred courts in the US are below that barrier.

"Towns are often doing this without any regard to sound
because they haven't thought about it," Unetich said, per The
Hustle.

But with demand for the sport increasing, finding spots that are far

enough away may become trickier, he said.

Sound barriers can reduce the sound of the game by 10 to 15 decibels,

but they are costly, at about $50,000 each, per The Hustle.
Another way to dampen the sport is by changing the gear.

The national governing body for the sport, USA Pickleball, has been
"making considerable investments" over the past 15 months to find

high-tech solutions to pickleball's noise problem.

The organization has been working with acoustic experts to identify

acoustic fabrics and panels that could help reduce the noise made by
the kit.

Last Tuesday, it announced the certification of the first product in its

newly launched "quiet category," which aims to reduce the game's

acoustic footprint by "50% or less."



The OWL paddle delivers a lower frequency whack, USA
Pickleball said in a press release, peaking at 600 hertz, and a
decibel level below 8o0.

"For comparison, industry-standard pickleball paddles
register 1,100-1,200 hertz and a near-harmful decibel range
of 85+ when striking a ball," per the statement.

The organization hopes the "quiet category” could soon "encompass a
wide range of products, including paddles, balls, paddle covers, and

noise mitigation screens for pickleball courts," the statement.

USA Pickleball is also compiling a list of acoustic experts trained to

help dampen the noise of the game, per Axios.

Carl Schmits, managing director of equipment standards and facilities
development for USA Pickleball, told Axios news that experts were at
first "concerned that the technology required to reduce the acoustic
signature [of pickleball] would significantly change the nature of the
sport."”

At the moment products like the OWL paddle are only approved for
recreational use. Whether or not they will be embraced at an elite level

will be the ultimate test of their success.



Glendale City Council
unanimously votes to ban
pickleball on tennis courts

The ordinance prohibits people from bringing
pickleball nets to tennis courts, marking up courts or
shoveling snow off courts.

Rob Harris
Posted at 8:24 PM, Sep 05, 2023

and last updated 8:58 PM, Sep 05, 2023

GLENDALE, Colo. — Glendale City Council unanimously voted Tuesday
to ban people from playing pickleball on tennis courts.

The vote follows the closure of the tennis courts at Infinity Park this
summer. According to the city, pickleball players caused $100,000-
worth of damage to the surface of the court.

The ordinance prohibits people from bringing pickleball nets to tennis
courts, marking up courts or shoveling snow off courts.

Dan Schlager, who plays both pickleball and tennis and played often at
Infinity Park, said he never saw his fellow players mistreating the court
and is disappointed the city is taking these steps.

"You know, you're not ticketing soccer players who are playing on the
field that was designed for rugby originally," Schlager said, adding that
the courts were often "empty" before pickleball players started using
them.

As the city restricts pickleball players from using designated tennis
courts, it is constructing dedicated pickleball courts at Glendale Park,



formerly Mir Park. Four courts will be installed in the project, which is
slated to be completed this fall.

People won't have to bring their nets. They won't have to place any lines.
They'll just have to bring their paddles and their balls," said City
Manager Chuck Line of the new courts. "And because of that, we want to
be able to preserve the tennis players in our community."

Schlager said he is glad the city is investing in new courts, but wonders
why Glendale Park was selected for pickleball and Infinity Park for
tennis. The courts at Glendale Park will be surrounded by housing, he
pointed out, and could be disturbed by the noise of the sport.

Several other communities in the Denver metro have been met with a
deluge of noise complaints from homeowners near pickleball courts.

"Here [at Infinity Park], it's a really busy corner. There's no housing.
And, you probably could fit six pickleball courts," Schlager said.

Ultimately, he hopes his fellow tennis players and fellow pickleball
players will be able to play each on courts throughout Glendale and
Colorado.

"Pickleball is just exploding all over the country. People are really
enjoying it," he said. "It's Colorado. Like, we should be the leader.
Denver should be the leader in all of these things that are recreation
oriented. It's a great outdoor city, as opposed to kind of going the other
way that discourages this kind of activity."



Hello neighbor!

We are writing to inform you that there is a push in City Council to use taxpayer dollars to convert 2 Alta Vista tennis
courts into 8 dual use pickleball courts. As a resident and/or homeowner on South Juanita Avenue, this affects you
greatly in the following ways:

1) Noise: The Redondo Beach Noise Regulation Ordinance around Alta Vista Park limits maximum permissible
sound to 50 decibels. The sound a SINGLE plastic pickleball make when hitting a hard plastic pickleball paddle
registers at about 70 - 85 decibels. Much like ping pong balls, pickle balls make a higher pitched, rapidly
repetitive annoying sound. And, because Alta Vista Park is shaped like an amphitheater, any noise in the park
will be amplified up to us residents with large park facing decks. Any noise mitigating structure that they try to
build will need to be built above our roofline. Noise mitigation only works in communities on flat land. Can you
let me know where you got that from

2) Noise cont’d: The California Commission of Parks and Recreation recommends 400 to 600 feet between the
center of a pickleball courts and the nearest residential property line. Torrance recently adopted is considering
250 down from 500 for new courts. Homes on South Juanita are 130 feet from the proposed pickle ball courts.

3) Property value: My family invested in the Alta Vista neighborhood because we knew we were buying into a
great neighborhood where our home values would continue to increase. Living directly across the street from
pickleball courts is a nonstarter for some buyers and experts can you let me know where you got this opinion say
could reduce our property values during negotiation by 10-20%.

4) Traffic and congestion: 24 32 additional people on the court would result in at least 24 32 additional cars in the
lot and a total of at least 48 cars (pre and post court changeover to new players on the hour). The Alta Vista lots
can not currently handle the cars from tennis courts, baseball games, soccer games, school activities, community

garden and the dog park. Parking overflow will result in additional parking on South Juanita and neighboring
streets.

WHAT CAN YOU DO?

1) SIGN THE PETITION: Myself or several tennis players from Alta Vista will be stopping by some time in the coming
days with a petition to City Council to ask them to consider other sites for pickleball. Please sign it.

2) WRITE TO THE MAYOR AND CITY COUNCIL MEMBERS: Please reach out to the RB Mayor and all 5 City Council
members to express your concern and opposition. Feel free to use the information and verbiage I've outlined

above.

Jim Light, Mayor james.light@redondo.org 310-697-3653
Nils Nehrenheim, Council Member nils.nehrenheim@redondo.org 310-318-0689
Todd Loewenstein, Council Member todd.loewenstein@redondo.org 310-318-0679
Paige Kaluderovic, Council Member paige.kaluderovic@redondo.org 310-697-3819
Zein Obagi Jr, Council Member zein.obagi@redondo.org 310-318-0693
Scott Behrendt, Council Member scott.behrendt@redondo.org 310-310-0669

3) ATTEND CITY COUNCIL MEETINGS OVER THE NEXT FEW WEEKS AND VOICE YOUR CONCERN: Council Meetings
are held on the first, second and third Tuesdays of every month beginning 6:00pm in the Council Chambers at
415 Diamond Street. The first half hour of every meeting is open to community concerns and is an opportunity
for anyone to speak. Pickleball players from neighboring cities have been attending in large numbers. If you can
attend any or all meetings to speak we would greatly appreciate it. The next meetings are:

April 2

April 9

April 16

May 7 (final decision on pickle ball courts at Alta Vista will be officially on the agenda at this meeting)
Thank you in advance for your help!

Sincerely,

Concerned neighbors and tennis players of Alta Vista Park (reach us at altavistaneighborhoodresidents@gmail.com)




IS NOISE THE BIGGEST OBSTACLE TO
GROWTH FOR PICKLEBALL?

Strategy & TechniqueStacie Townsend06-12-2023

One of the biggest obstacles to the growth of the sport of pickleball is the noise that results when
a paddle hits a pickleball. Although most pickleball players may love to hear that sound,
neighbors of the courts do not always agree (and have even sparked litigation and disputes,
pitting neighbor against neighbor).

The sound of a pickleball hitting a paddle reaches a decibel level of 70 dBA when measured 100
feet away from the court. This is higher than tennis (at 40 dBA), city noise (at 55 dBA), and a
whisper (at 25 dBA). But, this is lower than a vacuum cleaner (at 75 dBA). However, what may
be more striking than the decibel level, is the frequency. Pickleball has a high pitch, with a
frequency of about 1.2k Hz, which is similar to the beeping noise that a reversing garbage truck
makes. The garbage truck is intended to be loud and “annoying” in order to catch your attention
on the roads. So, this “annoying frequency” is an issue for pickleball.

One pickleball player—Bob Unetich—is trying to solve this problem. Unetich is a retired
engineer and pickleball advocate, who founded Pickleball Sound Mitigation LLC to study the
noise issues around pickleball and to advise communities, municipalities, and others on how to
best resolve the sound. His advice that he provides to these groups (according to The Hustle)) is
to “Do whatever you can to ensure that the average sound emanating from the court to the
nearest homes is 50 dBA or less.”

The primary way to keep the decibel level down is through distance. According to
Unetich, most people do not complain about the sound if they are at least 500 feet from
the pickleball courts. However, distance requires careful development planning and is
becoming more difficult as the sport expands to more densely populated areas (for
instance, when pickleball expands to Europe, how will the neighbors in a densely
populated city like London react to the sound?). Other solutions include sound barriers,
but those are quite expensive. Unetich is also pushing for noise-reducing materials to
be used in the construction of paddles and balls and for USA Pickleball to work on a
noise-friendly certification.

Ways to reduce the noise of pickleball will solve and prevent neighbor disputes. Plus,
noise reduction will open new areas and opportunities for court development. The noise
has been a barrier to court construction and the more we can remove these barriers—
just as Unetich and his Pickleball Sound Mitigation company are working to do—the
more opportunities the sport of pickleball will have to flourish.
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Homeowners are increasingly taking
legal action over pickleball racket

By Scott Rodd / Investigative Reporter
Contributors: Jacob Aere / General Assignment Reporter

Published September 5, 2023 at 5:00 AM PDT

Jaye Gleyzal moved to the Sea Cliff gated community in Carlsbad six years
ago.

She enjoyed exploring its many walking paths and listening to the gentle buzz
of busy hummingbirds on her patio.

But that idyllic tranquility didn't last.

Two years ago, they started pickleball,” she said with an exhausted laugh. “Oh
my God, it changed my life overnight.”

Even if you haven't played pickleball, you've probably heard about it from a
fanatical uncle or roommate who says you've just got to try it. The game is
similar to tennis, but it's played with paddles and a hard plastic ball.

The Sea Cliff Homeowners Association painted pickleball lines on one of the
community tennis courts, which is about 60 feet from Gleyzal's bedroom
window.

The sound — “POP, POP, POP,” as she describes it — is a nuisance that's
frayed her last nerve. Unlike tennis, where players rally a fuzzy ball across an
80-foot court, pickleball involves rapid-fire points exchanged at the net.

“It can be up to eight hours a day, seven days a week,” she said.



Pickleball is the fastest growing sport in America. According to many who live
near courts, it's also one of the loudest. People in the San Diego region and
across the country are increasingly taking legal action to resolve pickleball
noise disputes. There's now a cottage industry of attorneys and consultants
ready to jump in, and in some cases, pickleball has been banned outright in
specific locations.

After Gleyzal wrestled with the Sea Cliff HOA for years, and after mediation
didnt yield an acceptable compromise, she took the HOA to court.

She recognizes a lawsuit is an extreme step — one she didn’t anticipate at the
dispute’s outset — but she argues the sound is more than just an annoyance.
Gleyzal works from home in the evenings and tries to sleep during the day, but
the endless pop-pop-ing often keeps her awake. If games are still going by the
time she starts work, Gleyzal has to wear noise canceling headphones to
focus. On days off, she’ll often leave the house to escape the din.

She claims the noise has even started affecting her health.

“I would get these splitting headaches,” she said. “And then, my blood
pressure started going up, and this was the only consistent irritation in my
life.”

Her lawsuit aims to ban pickleball from the community tennis courts and
seeks $300,000 in damages for the distress she’s experienced.

A representative for the homeowners association declined an interview
request, and no players were on the court to offer comment on the day KPBS
visited the community. That's a rare occurrence, according to Gleyzal.

Bring in the lawyers and consultants

Nicholas Caplin didn't plan on specializing in pickleball disputes when he
decided to go to law school.

“I thought | was going to be a big corporate transactional lawyer sealing
mergers and acquisitions,” he said.

Turns out, poring over contracts wasn’t Caplin’s thing. He liked advocating for
clients, and real estate law was the perfect venue for him. His rise in the field
— he's now a partner at the law firm Lubin Pham + Caplin — happened to



coincide with the exploding popularity, and attendant frustrations, of
pickleball.

“I'm glad to be doing what I'm doing, but | certainly didn't envision it when |
graduated law school,” he said with a smirk.

While pickleball may be fun and games for players, it's serious business for
Caplin. At a recent afternoon meeting with his client Gleyzal, he showed up

sporting a powder blue suit, pocket square and Persol designer sunglasses.
His attire and jet-black Cadillac combine to exude big lawyer energy.

Caplin said his firm has handled more than 25 cases related to pickleball
disputes.

“From Sacramento down to Chula Vista ... Orange County, Los Angeles
County, San Francisco County — | could go on and on,” he said.

Some of his clients have taken on homeowners associations, while others
challenged cities and counties that allowed pickleball in public parks near
their homes.

Some cases go to court, according to Caplin, but most are settled through
mediation or arbitration.

“We have obtained outright bans on pickleball, we've obtained money
damages,” he said. “In certain circumstances, homeowners are amenable to
(sound) mitigation measures.”

Caplin insists he has nothing against the sport. It gets people active and is
accessible for players of all ages, especially older generations. All good
things, in his opinion.

“But what | do believe is that it shouldn't infringe on somebody else's rights,”
he said.

Assessing sound and annoyance can be subjective, so homeowners often
seek out acoustical engineering professionals to get a scientific measure of
the noise produced by nearby pickleball courts.

Lance Willis is among the top engineers in this small but burgeoning niche of
acoustics consulting. His Tucson-based firm, Spendiarian & Willis Acoustics &



Noise Control, has handled about 80 pickleball noise consultations since
2010.

Some consultations are tied to legal disputes, while others are commissioned
by cities and counties where pickleball is a contentious issue. One

recent assessment of pickleball noise for the city of Centennial, Colorado
totalled nearly 80 pages.

“It's really a matter of finding that balance between people doing the things
that they want to do, but also not overly impacting the people around them,”
Willis said.

He explained that pickleball noise can be irritating for neighbors because of
its “impulsive” nature. In lay terms, that means it's a sharp sound that can
pierce even high levels of ambient noise.

hat's why it’s so hard to mitigate the sound of a pickleball court after it's been
built, he said, and one reason why converting tennis courts for pickleball use
stirs up controversy over noise. Not to mention, it also causes friction
between the two sports. In San Diego, a heated turf war between tennis and
pickleball players over court space even led to the police being dispatched.

Typical sound-masking techniques, like having a court next to a busy roadway,
are not very effective for pickleball. Sound barriers like walls or fence covers
can help, but their impact is limited. There's also a push to develop balls and
paddles that produce less noise, but Willis's research has found the
equipment doesn’'t make a big difference.

The best way to mitigate the sound of a pickleball court, according to Willis, is
to start thinking about noise abatement before the court is constructed. The
firm'’s research suggests noise mitigation measures — such as lowering the
courts several feet into the ground and constructing sound barriers — are
needed for most courts within 350 feet of homes. Extensive sound mitigation
is often required for homes within 150 feet, and the firm discourages courts
within 100 feet of residences.

Willis cautioned that pickleball noise can tear neighborhoods apart.
“It is kind of sad to watch in some situations, because | have seen it divide

communities right down the middle,” he said. “And it's something that we
would like to avoid happening if we could.”



Finding common ground

At Gershwin Park in San Diego, a group of pickleball players are trying to find
common ground with neighbors to avoid that kind of division.

On a recent Tuesday morning, more than a dozen players gathered on the
park’s tennis court, which has been divided into four pickleball courts. Folding
canvas chairs lined the fence, where players taking a break cheered and
kibitzed their fellow picklers.

ob Schaible, a retired school teacher, has lived in the neighborhood for more
than two decades and plays pickleball here most mornings. But he
acknowledges the sport is a source of tension.

“We try to be as respectful as possible,” Schaible said. “Beyond that, | don't
know that there's an easy solution.”

In recent weeks and months, some frustrated neighbors have filed noise
complaints with the city’s Parks and Recreation Department. For now, the city
gives priority to pickleball in the morning and then tennis later in the day —
though it's unclear if that will placate homeowners within earshot.

Anna Wolf, another longtime resident in the neighborhood who plays at
Gershwin Park, said her group abides by the hours established by the city. She
also tells fellow players to park on the side of the street adjacent to the park,
in order to minimize congestion near houses.

But she acknowledges the tensions may persist, because she and other
players don't plan on relocating.

“Pickleball is just growing every day,” she said. “I love enjoying our park. It's
great to see everyone out and playing and enjoying themselves.”

Schaible said the long-term answer may be found in embracing the sport’s
exploding popularity.

“As the city develops more public courts ... it will lessen the impact on
individual neighborhoods like this one,” he said.



He argues more places to serve, slice and dink means spreading out the
noise, and hopefully keeping pickleball on the playing courts — and out of the
court of law.



Pickleball, a racquet-based sport that combines elements of tennis, badminton and
ping-pong, is one of the fastest-growing sports in the United States. It can be played
indoors or outdoors, and the courts and nets are smaller than their tennis
counterparts. Using a paddle and a plastic ball with holes, the sport can be played
either as a singles or a doubles game. Pickleball first found popularity among active
adults and retirees as a less physically demanding alternative to tennis, but today
the sport is enjoyed by all ages and skill levels.

While playing pickleball offers health and other benefits, it also has impacts that
need to be considered and mitigated. The major negative impact associated with
pickleball is noise. When the hard surface of the pickleball racket connects with the
hard surface of the ball, sound waves vibrate rapidly, registering a decibel level of
around 70 dBA at 100 feet from the court. (In comparison, tennis noise is closer to
40 dBA.)

This article by Mark Dent features Bob Unetich, a retired engineer, university
professor, and founder of Pickleball Sound Mitigation LLC. He has become a go-to
source for information in the pickleball wars, studying everything from paddles to
the placement of courts. When Unetich has discussions with clients, he gives a
primary piece of advice: Do whatever you can to ensure that the average sound
emanating from the court to the nearest homes is 50 dBA or less.

According to Unetich's studies and experience, residents of suburban areas
generally do not complain about that noise level, which is a few decibels above
typical suburban background noise. In noisier city environments, Unetich has
proposed a maximum noise limit of 3 dBA above the background sound. Getting
down to 50 dBA is possible with planning. Data from one of Unetich’s papers
estimates that even in a wide-open space the sound of pickleball will likely be
tolerable to people living at a distance of 977 feet or farther from a court, and
anecdotally he has rarely heard complaints from people living more than roughly
500 feet away.



Circling The News

Current Local News

Community Council Members Informed of Pickleball Noise: Private Citizen Cannot Collect
Fees

Joe Halper, who was a member of the Los Angeles Recreation and Parks Board of Commissioners (RAP) for
almost five years and is now the Pacific Palisades Community Council Parks Advisor, spoke at the meeting on May

25.

He acknowledged the community interest in pickleball and gave a brief background of the action at the Palisades
Recreation Center regarding the sport that sprang up during Covid.

The staff at the Palisades Recreation Center had initially requested approval to line tennis court 7 for pickleball.
RAP Commissioners approved the request with the condition that the site be in keeping with LAMC sound
ordinances.

“The services of an acoustical engineer were secured as a courtesy from Pickleball USA,” Halper said. “The results
of the analysis of the sound engineer were that it would be impractical to attempt to mitigate the sound of
pickleball play at that location due to the terrain issues involved.

“The adjacent homes to the park on Alma Real are at a height above the tennis courts that would require a 17-foot-
high sound absorbing or deflecting wall to shield the noise at that location to mitigate the noise of pickleball play,”
Halper said.



According to City Ordinances sound should not disturb the occupants of homes by causing noise above the
assumed ambient sound at a residence and the use for pickleball was in violation of LAMC and PC415.

“The use of Tennis courts 7 and 8 [at the Rec Center] are no longer permitted for use for pickleball,” Halper said,
but noted that the badminton courts in the gym can be used for pickleball during specified times.

Through Palisades Tennis Center director Mike Tomas, tennis courts 1 and 3 may be used for pickleball at
scheduled times if the sound at these locations can be mitigated to be compatible with the LAMC.

Additionally, the current use of Courts 7 and 8, where fees were collected by a private individual as a donation,
was deemed as a violation of the city code governing concessions.

Some community council members wanted to know how pickleball noise was different from tennis.
Halper replied, “I'll tell you. It’s the paddles and balls that are used.”

Several articles in the Wall Street Journal and in the L.A. Times have documented the lawsuits against pickleball
noise.

In a March 3, 2020 L.A. Times story (“Pickleball Noise is Fueling Neighborhood Drama from Coast to Coast”), “In
a lawsuit against Newport Beach, a Corona del Mar woman claimed the sounds of people playing pickleball 100
yards from her home caused her ‘severe mental suffering, frustration and anxiety.’ A South Carolina couple filed
suit against a country club near their home, alleging that late-night pickleball games caused ‘unreasonable
interference with’ their ‘enjoyment of their property.’ In dozens of legal proceedings, people have successfully
claimed that allowing pickleball violates local municipal codes or homeowners’ or condominium associations’
rules.”

Some Palisades community council members didn’t understand why they should be concerned about park noise.
PPCC’s mission statement is “The mission of the PPCC is to protect and improve the quality of life in Pacific

»

Palisades, also known as the ‘Community.’ The PPCC is a forum for the consideration of Community issues; . . .
The Recreation Center and the Park fall under the mission statement.

(Editor’s note: CTN suggested that perhaps pickleball players could use the Paul Revere tennis courts, but was
told the courts had cracks in them, which made them unsafe for seniors. CTN responded if they are unsafe for
seniors, they’re unsafe for children, too, and why not try to raise money to fix them and then use them?)




5 Responses to Community Council Members Informed of Pickleball Noise: Private Citizen Cannot
Collect Fees

Paula H Deats says:

Good “note”, editor! You WOULD find the ideal solution.

Helen Meisel says:

Your suggestion to use the Paul Revere courts seems reasonable. The lack of senior safety response is laughable. I'm sure
there are many pickleball players that could afford to help repair the courts.

Linda R Friar says:

Pickleball players appear to be using courts 7 and 8. For the last two weeks, weekend tennis players have noticed blue tape,
which is used to mark pickleball courts, in the trash on both courts. Today, there were two pickleballs left in the area.
Is this allowed? Your article seems to confirm that pickleball has not been approved for either court.

Linda R Friar says:

For the last two weeks, weekend tennis players have noticed blue tape, which is used to mark pickleball courts, in the trash
on both courts 7 and 8. Today, there were two pickleballs left in the area.
Is this allowed? Your article seems to confirm that pickleball has not been approved for either court.

Wharfplank says:

Sounds like the park needs a pickle ball building...maybe a soft top roof on Knee walls?
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Pickleball's Popularity Precipitates
HOA Protests, Problems and
Polarity

Published On - October 9, 2023
admin Conflict Resolution, HOA, Litigation, Mediation, Pickleball

By Brendan Ford, Founding Partner

Are you on team pickleball, or do you find its rapid rise noisy? With 36.5 million players
nationwide, it’s clear that pickleball is making a racket in the sports world. As HOAs introduce
courts to cater to this trend, they also navigate challenges, from spirited debates to legal
disputes. This underscores the need for HOAs to up their game in understanding pickleball and
strategize to address players’ needs, homeowners’ rights and associations’ obligations.

Pickleball Wars Intensify

At Ford & Duilio, the most common pickleball issues we have seen HOAs grapple with include
safety concerns and noise. With pickleball’s ever-growing participation, the risk of injury
increases significantly, becoming a concern with HOAs. Additionally, pickleball generates
pronouncedly more noise than tennis, which becomes a disruption with locals and legality
problems with HOAs.

Safety concerns. People of all ages play pickleball, and it’s become the nation’s fastest-growing
sport. But with this increased activity comes increased risks of injuries. According to a recent
UBS Group AG report, pickleball injuries may cost Americans $377 million in health care costs
this year, accounting for 5% to 10% of unexpected medical expenses.

When individuals are injured on HOA property, there is always the risk that a lawsuit may
follow, alleging a dangerous condition, negligent upkeep, or other premises liability theories.
This risk increases if the alleged injury occurs due to a fellow homeowner’s actions or inactions
on the pickleball court.

Noise nuisance. By far, the most common complaint with HOA is noise. There are a few
reasons why pickleball is noisier than tennis.



e The materials used to make the ball and paddles. Pickleball balls are made of plastic,
while tennis balls are made of felt. The plastic pickleball ball makes a louder sound
when it hits the paddle than the felt tennis ball. Moreover, pickleball paddles are made
of wood or graphite, while tennis rackets are made of strings; this means that pickleball
paddles produce a louder noise when hit

o The size of the court. Pickleball courts are smaller than tennis courts. This means that
the ball is hit more often and with more force, which can create more noise.
Furthermore, pickleball games often host four people on the court, whereas tennis
matches only house two. This means more people are on each court, causing more
human noise.

o The speed of the game. Pickleball is a faster-paced game than tennis. This means that
the ball is hit more often and with more force, which can create more noise.

e The environment. The environment of the court can also affect the noise level of
pickleball. For example, the sound will be amplified if the court is near a wall or other
hard surface. The loudest sound produced hundreds of times during a pickleball match
is inherently louder than those of sports like tennis or basketball.

“We hear the ball hit the paddle from inside our homes all day long, 8 a.m. to 8:30 p.m. I want to
stress that it’s all day, nonstop,” said Katie Pazan, a resident of a luxury townhome community
within earshot of the Goleta Valley Community Center.

Goleta, home of UC Santa Barbara, has been embroiled in a legal battle for months over
the future of pickleball on a 27-year-old tennis court at the Goleta Valley Community Center in
the city’s old town district.

Last year, the center asked the City Council to greenlight a plan to convert the tennis court into
four pickleball courts, permanently resurface and paint the playing surface, install fixed net
posts, and replace damaged fencing. The city owns the outdoor facility, but the nonprofit center
has leased it for years and said it would pay for the upgrades.

During several hours of public meetings, local officials read and heard testimonials from
hundreds of pickleball fans who support the project and a handful of nearby residents who
consider it a nuisance.

Legal claims against municipalities in California and across the country have forced
similar resolutions because volume levels associated with pickleball violate noise
restriction ordinances for residential areas. As one resident said, the claims often result in
“really ugly neighborhood drama,” but people who live near the courts typically win out.

Here are but a few examples of recent lawsuits involving pickleball courts. In these legal
proceedings, and dozens more like them, people claim that allowing pickleball violates local
municipal codes, HOA rules, or condominium associations’ rules:

e In2022,acouple in Scottsdale, Arizona, sued their HOA after the HOA converted a
nearby tennis court into two pickleball courts. The couple claimed that the noise from
the pickleball courts made it difficult to enjoy their backyard and that the HOA had yet
to consult them about the decision to convert the tennis court.

e In 2021, a homeowner in San Diego, California, sued his HOA after being fined for
playing pickleball on the community’s tennis courts after hours. The homeowner argued
that the HOA’s noise restrictions were unreasonable and that he was not disturbing any
of his neighbors.

e In 2020, a group of homeowners in Austin, Texas, sued their HOA after the HOA
approved a plan to build a pickleball court in the community’s common area. The
homeowners argued that the pickleball court would increase noise levels and traffic in
the community.




e In 2022, a couple in Rancho Mirage, California, sued their HOA after the HOA
converted a nearby tennis court into two pickleball courts. The couple claimed that the
noise from the pickleball courts made it difficult to enjoy their backyard and that the
HOA had yet to consult them about the decision to convert the tennis court.

e In 2021, a homeowner in La Jolla, California, sued his HOA after being fined for playing
pickleball on the community’s tennis courts after hours. The homeowner argued that
the HOA'’s noise restrictions were unreasonable and that he was not disturbing any of
his neighbors.

e In 2020, a group of homeowners in Corona Del Mar, California, sued their HOA after
the HOA approved a plan to build a pickleball court in the community’s common area.
The homeowners argued that the pickleball court would increase noise levels and traffic
in the community.

e Inalawsuit against Newport Beach, California, a Corona del Mar woman claimed the
sounds of people playing pickleball 100 yards from her home caused her “severe mental
suffering, frustration and anxiety.”

e A South Carolina couple filed suit against a country club near their home, alleging that
late-night pickleball games caused “unreasonable interference with” their “enjoyment of
their property.”

These are just a few examples of the many lawsuits that have been filed involving pickleball
and HOAs. As the popularity of pickleball continues to grow, we will likely see more of these
lawsuits in the future.



Pickleball wars: Long Beach park to get sound
panels after noise complaints

by Alicia RobinsonAug 26, 2023

Next week, Long Beach is set to install sound-muffling panels at a park
in Bixby Knolls. The reason? Everyone’s favorite sport: pickleball.

The panels are the city’s solution to complaints from residents near
Somerset Park that dozens of pickleball players are showing up at the
park every day, generating hours of noise they can hear even with
their windows closed.

At a City Council meeting last month, resident Sean Charles told city
leaders he’s tried earplugs and noise-canceling headphones to no avail;
the action on the pickleball courts is about the same piercing volume
as a garbage truck’s back-up beeping.

Plus, Charles said, the players take up all the street parking and
sometimes park illegally, and their large gatherings overwhelm the
small neighborhood park to the point that residents can’t use it.

“Don’t put pickleball close to homes. Don’t put it in a park that doesn’t
have a parking lot,” he said.

Anti-pickleball sentiment hasn’t quite reached the fever pitch here that
it has in other communities, where some residents have filed

lawsuits over the noise (one article describes a consulting

business formed exclusively to reduce pickleball noise).




But Long Beach officials are taking the complaints from around
Somerset Park seriously.

“From what we understand, the sport of pickleball is noisier than the
sport of tennis,” and because the play area is smaller, one tennis court
can hold up to 16 people playing pickleball, Parks, Recreation and
Marine Department Director Brent Dennis said in a July interview.

Dennis has met with the Somerset Park neighbors several times, he said, and “a lot
of their challenges really are about the numbers of people coming there.”

The city has already adjusted the park lights to turn off at 9 p.m. instead of an hour
later, and the sound panels should go in starting Wednesday, Aug. 30. Officials are
also considering painting some curb sections red to deter people from blocking
residents’ driveways.

While Dennis said in July that Marina Vista Park also was being considered for
sound panels, his assistant said in an email this week that there is not currently
funding to install the panels at any other parks.

Councilmember Kristina Duggan, whose district includes Marina Vista, said she
hasn’t gotten any complaints about noise, and in fact, the city may add more tennis
courts so the park’s existing courts can be reserved for pickleball.

Dennis said this fall the city will build dedicated pickleball courts at DeForest and
Veterans parks, and Recreation Park is slated to get up to a dozen pickleball courts
next to the Billie Jean King Tennis Center.
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Homeowners' Growing lIre:
Pickleball

March 14, 2022

Residential Real Estate

Pickleball courts are popping up across the country, but homeowners
who live near these courts increasingly have a complaint: They're too
Noisy.

The sport has been growing more popular across the country. But the
smacking of balls on courts about one-fourth the size of a tennis court
is prompting backlash in communities—and even some lawsuits.

In one lawsuit in Newport Beach, Calif.,, a woman alleges that the noise
from a pickleball court 100 yards from her home is causing “severe
mental suffering, frustration, and anxiety.” In another lawsuit, in South
Carolina, a couple alleges that late-night pickleball games at courts
near their home are causing them less enjoyment of their home.

Homeowners are emerging successful in a dozen legal proceedings
that claim pickleball is violating noise ordinances or homeowner or
condo association rules, the Los Angeles Times reports.

Nearby homeowners also are starting to step in when they hear
pickleball courts are to be built near their properties, prompting some
lively city council debates across the country.



Noise complaints with pickleball are resulting in “really ugly
neighborhood drama,” Nicholas Caplin, a founding partner at Lubin
Pham & Caplin in Irvine, Calif, told the Los Angeles Times.

Researchers have found the sound of a pickleball paddle hitting a ball
can be more than 25 decibels louder than the equivalent action in a
tennis match.

“Pickleball may not appear to produce high levels of acoustical energy,
but it does,” Lance Willis, principal acoustical engineer at Spendiarian &
Willis Acoustics & Noise Control in Tuscon, Ariz., told the Los Angeles
Times. “It is not equivalent to tennis or basketball or a lot of the other
common activities that you hear at parks. It really has a higher noise
impact.”

Nevertheless, pickleball's popularity is increasing among young and old
Americans alike. About 4.8 million people played pickleball at least
once in the U.S. in 2020, a nearly 40% increase compared to two years
prior, according to the USA Pickleball Association.



Skechers Deepens Pickleball Focus With New
Sponsorship Deals in England

The deal marks the company's latest investment in the fast-growing sport.
BY SHOSHY CIMENT

JULY 10, 2023 10:19 AM

Skechers is leaning more deeply into pickleball with a new partnership with Pickleball England.
The comfort-focused footwear brand has been named the official footwear sponsor for the 2023
English Open and English Nationals Pickleball Tournaments.

The announcement marks Skechers* latest investment in the fast-growing sport. Skechers was
previously named the official footwear sponsor of the US Open Pickleball Championships and
the Carvana Professional Pickleball Association tour, starting in the 2023 season. Skechers also
became the footwear sponsor for the Pickleball Canada National Championship in May and has
sponsored Major League Pickleball and the Association of Pickleball Players.

With the launch of Skechers Viper Court in 2022, Skechers has fast become the leading
pickleball footwear brand in the United States, and we’re looking to repeat that success in the
UK,” said Richard Parker, managing director for Skechers in the UK and Ireland. “Now as the
sport is rapidly growing in the country, it’s time for players here to experience the advantage of
Skechers pickleball footwear designed specifically for comfort and performance on the court.”
Skechers last year signed Tyson McGuffin and Catherine Parenteau, its first two pickleball
athletes in the U.S. and Canada. The brand first introduced its Viper Court pickleball footwear at
the US Open Pickleball Championships in Florida in April 2022.

Pickleball England’s English Open will take place between August 3 and 6 at the Telford
International Centre in Shropshire. The English Nationals will happen between October 26 and
29 at the Bolton Arena in Greater Manchester.

“Skechers currently sponsors major elite professional pickleball tours in the United States and in
Canada, so it’s fantastic to have their support for our biggest events over here,” said chair and
co-founding director of Pickleball England Karen Mitchell in a statement. “We can’t wait to
work together to reach new audiences and help more people fall in love with this incredible sport
and Skechers footwear.”

As pickleball gains momentum, other brands like Fila, K-Swiss and Alice + Olivia have also looked to
capitalize on the growth with pickleball capsules, product launches and sponsorship deals.



Why Are Your Pickleball Courts Receiving Complaints from
Neighbors?

by Lance Willis
Posted on April 25, 2018

Pickleball is a game played with a paddle and ball on a converted tennis court or dedicated asphalt pad. It has
become very popular in retirement resort communities and other recreation centers. Unfortunately, some
developers of pickleball courts have not adequately addressed the sound produced by the impact of the hard
paddle and ball which creates a sharp pop. This has led to controversy between facility owners and neighbors
when new pickleball courts are planned.

Here in Arizona and elsewhere we have planned and mitigated many of these sites. We have had the
opportunity to work with both pickleball clubs and home owners associations. In this post we will outline the
process we have developed to evaluate the noise impact of pickleball courts and to enable pickleball to coexist
with the surrounding community.

Characteristics of Pickleball Sound

The sound produced by the impact between a pickleball and paddle is characterized by a sudden onset and
brief duration, typically on the order of two milliseconds for the direct path sound. Figure 1 shows a time trace
of a pickleball paddle impact measured near Phoenix, Arizona. The main part of the direct sound impulse can
be seen to be less than two milliseconds followed a rapid decay and some later reverberant arrivals.
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The spectral content of the paddle impact is narrowband with a center frequency typically between 1,000
and 2,000 Hertz (see Figure 2). Although it does not meet most guidelines for tonal prominence such as
Annex C of ANSI S12.9 Part 4 or ANSI S1.13, it does impart a vague sensation of pitch similar to a
musical wood block percussion instrument. The radiation pattern of the paddle is more or less a dipole,
i.e. the sound from the front and back of the paddle is of opposite polarity and cancels itself in the plane
of the paddle. Therefore, orienting the courts so that the direction of play faces away from noise sensitive
areas can provide some attenuation.
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Measuring Pickleball Sound

Due to the short duration of the impact, averaging sound pressure level metrics such as equivalent level
(Lw) and even maximum fast exponential time weighted level (L-) fail to accurately represent the
perceived loudness of the impact. The fast exponential time weighting filter is a first order lowpass filter
with a 125 millisecond time constant applied to the square of the acoustic pressure waveform. If a tone
burst is applied to the squaring circuit and filter, after two milliseconds the filter output will only rise to a
level that is 18 dB lower than the root-mean-square or equivalent level of the input signal. Because the
short impulse is being significantly attenuated by the averaging in the sound level meter, in practice it is
in general not possible to distinguish pickleball paddle impacts from the background noise when
measuring L., or L. using an integrating sound level meter even though the paddle impacts may be
identified by a listener as the primary sound source.

The paddle impact sound pressure level is better represented by the sound exposure level (SEL). This
involves windowing the measured sound pressure in time to include only the paddle impact and
reflections from nearby surfaces. The equivalent sound pressure level of the windowed impact is then
normalized to the length of the window giving a representation of the energy in the impact alone.
Appropriate adjustments for impulsive sounds can then be applied to the impacts as described next.

Most acoustical standards for sound pressure levels with regard to compatible land use provide
adjustment factors for different types of sound, e.g. impulsive, tonal, time of day, etc. Each of these
categories of sound produces different levels of community impact and annoyance due to their temporal
or spectral characteristics in comparison to a broadband sound that does not vary in level or frequency
content with time. The purpose of the adjustment factors is to normalize these types of sound to a
neutral broadband sound pressure level so that they can be reasonably compared to a defined sound
pressure level limit or the background noise level.



ANSI S12.9 Part 4 gives criteria for assigning adjustment factors to a variety of impulsive sounds. Sounds
produced by many impact processes are classified as ‘highly impulsive’ and assigned a 12 dB adjustment.
Although not specifically enumerated in definition 3.4.1 of the standard, experience has shown that
pickleball paddle impacts should be adjusted as highly impulsive sounds in order to set appropriate
performance goals for abatement treatments. Inadequate abatement treatment may lead to ongoing
complaints, strained relations with neighbors, legal action, the need for continued involvement on the
part of authorities, additional retrofitting, and possibly demolition costs to improve the abatement later.

Site Planning Considerations for Pickleball

Based on our experience working with pickleball facilities, courts located within 350 feet of residential
structures often require abatement. Courts located within 150 feet require careful abatement design to
avoid complaints.

Abatement treatments usually consist of freestanding walls strategically placed to shield noise sensitive
areas from the pickleball courts. To be effective, the walls must block the line of sight to the paddles
during play. On level terrain this means a minimum wall height of eight feet above the playing surface.
The cost of the walls can be reduced by lowering the courts into the ground and using the excess soil to
build a berm around the courts. Placing the wall on top of the berm will lower the required height of the
wall itself, reducing construction costs. The wall may be masonry or a solid fence system having sufficient
mass for effective sound insulation.

For pickleball courts located in the middle of a residential area with houses on more than two sides,
screen walls may be required on opposite sides of the courts. When these walls are parallel to each
other, reflections between them can degrade the performance of the walls significantly. In this case,
sound absorbing panels may need to be installed on one or both walls to stop multiple reflections from
amplifying the sound going over the walls. This can almost double the cost of the walls and may make
the site financially unfeasible.

Court orientation also plays a role. More sound propagates in the direction of play than to the sides of the
pickleball court. By positioning the courts so that the line of the net runs through the most noise sensitive
area, a noticeable reduction in sound pressure level can be achieved at this location.

When to Hire an Acoustical Consultant

We recommend that pickleball courts to be located within 500 to 600 feet of residential properties or
other noise sensitive areas be reviewed by an acoustical engineer during the site selection phase in order
to avoid choosing a site that is expensive to mitigate, results in unexpected limitations on court use, or
leads to ongoing disputes with neighbors. For sites that have a water feature or golf course as part of the
intervening ground between the courts and homes or for sites located in a valley, it may be necessary to
consider abatement at buffer distances greater than 500 to 600 feet due to additional refraction effects
created in these situations.



The abatement plan for the site should be prepared by an acoustical engineer with experience in
assessing the community impact of short duration impulsive sounds such as those produced by pickleball
paddle impacts. As can be seen from procedure outlined above, properly measuring sound from pickleball
courts is not a simple matter of setting up a sound level meter and logging an equivalent sound pressure
level (Le). The short duration impulses produced by the paddle impacts require a detailed process of
applying a metric that can accurately represent the community noise impact of the pickleball courts.

If you are in the process of planning pickleball for your site, consulting an acoustician can reveal
unforseen issues with the selected courts site or the site plan before investing tens or hundreds of
thousands of dollars in design and construction. Preparing a formal abatement plan can also ease
concerns of neighbors about the community noise impact of the courts.

If you would like us to help plan or mitigate your pickleball courts, contacts us today for more
information.
Posted in Noise Control | 4 Comments
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From: ke Bernstein

Sent: Friday, July 12, 2024 12:01 PM

To: James Light <james.light@redondo.org>; Scott Behrendt <Scott.Behrendt@redondo.org>; Nils
Nehrenheim Council Member Redondo Beach <nils@votefornils.org>; Todd Loewenstein
<Todd.Loewenstein@redondo.org>; Paige Kaluderovic <Paige.Kaluderovic@redondo.org>; Zein
Obagi <Zein.Obagi@redondo.org>; Eleanor Manzano <Eleanor.Manzano@redondo.org>

Cc: Mike Witzansky <Mike.Witzansky@redondo.org>; Eleanor Manzano
<Eleanor.Manzano@redondo.org>; Michael Webb <Michael. Webb@redondo.org>; Cameron
Harding <Cameron.Harding@redondo.org>

Subject: Blue Folder 3 July 16 City Council Meeting Agenda # N1

CAUTION: Email is from an external source, Stop, Look, and Think before opening
attachments or links.

Hi Ms. Manzano,

Can you please put in blue folder for July 16 City Council Meeting Agenda # N1 Alta Vista
Pickleball.

Thanks,

Ken Bernstein
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

EXECUTIVE SUMMARY

Acoustics Group, Inc., (AGI) was retained by the City of Las Vegas to evaluate the
pickleball noise levels associated with the Proposed Regional Pickleball Complex at
Wayne Bunker Park. The project proposes adding twenty-four (24) pickleball courts to
the park. AGI has reviewed the City of Las Vegas’s Municipal Code Noise Standards,
Clark County Noise Standards, conducted ambient noise level measurements, analyzed
pickleball noise, assessed the impact of the pickleball courts, and evaluated noise control
measures for reducing the noise from the proposed pickleball courts at the nearby
residential homes.

The predicted future hourly Leq noise level from the proposed pickleball activity will be
56.7, 41.2, 53.4, and 63.3 dBA at the nearest receivers to the north (NM1), east (NM2),
south (NM3A), and west (NM4), respectively. At NM1 and NM2, the pickleball noise level
would be below ambient noise levels throughout the operating hours and will comply with
the recommended noise standard for City of Las Vegas. At NM3A, the pickleball noise
level will exceed the Clark County Leq Noise Standard of 52.9 dBA. At NM4, the pickleball
noise level would exceed ambient noise levels and will not comply with the noise standard
for the City of Las Vegas.

The Lmax from proposed pickleball activity will be as high as 71.4 dBA at the exterior of
the southern residences (NM3A). Pickleball would exceed the Clark County Lmax Noise
Standard of 56 dBA. However, the ambient background Lmax during operating the hours
of 7AM to 10PM, ranges from 62.1 to 88.7 dBA. The future pickleball noise Lmax would
fall within the existing ambient background noise range.

The impulse noise from pickleball play will be noticeable at the nearest receptors to the
north, east, south, and west.

Noise control is recommended to reduce the pickleball noise at the impacted noise-
sensitive receptors to the south and west. With the implementation of noise control
options, pickleball noise would be reduced. However, the impulsive character of the noise
could remain audible and may still be a source of annoyance to sensitive individuals,
especially when the ambient background noise level is lower or when there are lulls in
traffic noise.

This report has been organized into multiple sections for ease of reference. Section 1
introduces the Project and provides a general discussion on the Project Components.
Section 2 discusses Noise Fundamentals. Section 3 presents the County of Clark and
City of Las Vegas Noise Standards. Section 4 discusses the Ambient Noise Survey;
Section 5 discusses the Impact Assessment. Section 6 presents the Noise Control
Analysis, including Recommendations. Section 7 discusses the Conclusion.
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INTRODUCTION

Acoustics Group, Inc., (AGI) was retained by the City of Las Vegas to evaluate the noise
levels associated with the pickleball court project at Wayne Bunker Park in Las Vegas,
NV. The City is proposing a Regional Pickleball Complex with twenty-four pickleball courts
and some of the nearby residents are concerned about the potential increase in noise
from the future pickleball operations. To the north and east of the project site, are noise
sensitive residences under the City of Las Vegas jurisdiction. To the south of the project
site, are noise sensitive residences under Clark County jurisdiction. To the west of the
project site is a church under the City of Las Vegas jurisdiction. Figure 1 shows the
location of the future pickleball courts with respect to the surrounding land uses. Figure 2
shows the pickleball court layout.
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Figure 2. Proposed Pickleball Complex Layout
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NOISE FUNDAMENTALS

Noise is most often defined as unwanted sound. Although sound can be easily measured,
the perceptibility is subjective and the physical response to sound complicates the
analysis of its impact on people. People judge the relative magnitude of sound sensation
in subjective terms such as “noisiness” or “loudness.” Sound pressure magnitude is
measured and quantified using a logarithmic ratio of pressures, the scale of which gives
the level of sound in decibels (dB).

The human hearing system is not equally sensitive to sound at all frequencies. Therefore,
to approximate this human, frequency-dependent response, the A-weighting filter system
is used to adjust measured sound levels. The A-weighted sound level is expressed in
“dBA” or “dB(A)". Figure 3 provides typical A-weighted sound levels measured for various
sources, as well as people’s responses to these levels.

When sound is measured for distinct time intervals, the statistical distribution of the overall
sound level can be obtained during that period. The energy-equivalent sound level (Leq)
is the most common parameter associated with such measurements. The Leq metric is a
single-number noise descriptor which represents the average sound level over a given
period of time, where the actual sound level varies with time. Lmax, Lmin, and Lxx are
also common noise descriptors. Lmax and Lmin are the maximum and minimum noise
levels, respectively, and Lxx, known as a statistical sound level, is the time-varying noise
level which would be exceeded xx percent of the time. For example, L50 is the average
noise level that is exceeded 50% of the measurement duration or for 30-minutes in a 60-
minute period.

Reverberation is the prolongation of sound after the source has stopped. Reverberation
time (RT60), for a given frequency, is the number of seconds it takes for the average
sound pressure level in a room (originally in a steady state) to decrease 60 dB after the
source is stopped. RT60 is a measure of the amount of absorption within a space or the
“liveliness” of the room.
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Figure 3. Typical A-weighted Noise Levels
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

NOISE STANDARDS

City of Las Vegas

The City of Las Vegas Municipal Code Section 9.16.020 prohibits “Noise of such
character, intensity or duration as to be detrimental to the life or health of any individual,
or in disturbance of the public peace and welfare is prohibited” and does not specifically
adopt noise standards or limits to regulate intrusive noise. However, as per Industry
Guidelines, an appropriate noise level increase of greater than 3 dB above measured
ambient noise levels would be considered the threshold of significance for determining
noise impact. The acceptance of any noise guideline would be subject to the approval of
the planning commission; however, the greater than 3 dB increase criteria is suggested
for this project to determine project noise impacts. Due to the logarithmic nature of
decibels, pickleball noise levels should not exceed ambient noise levels which is reflective
of a 3 dB increase from the project when added to the ambient background. Refer to the
Appendix for the City of Las Vegas Municipal Code.

Clark County

The Clark County Noise Ordinance Section 30.68.020 specifies maximum permitted
sound levels for residential districts by octave band. The Leq, which is the A-weighted
energy sum of the octave band sound levels, is a practical way to interpret the standard.
An Leq of 52.9 and 43.4 dBA are the A-weighted energy sum of the octave band sound
levels during the daytime and nighttime, respectively. Additionally, impulsive noise is not
permitted to exceed 56 and 46 dBA during the daytime and nighttime, respectively. The
impulse noise is interpreted to be the maximum noise level described as Lmax. Tables
1 and 2 summarize the Clark County Noise Standards.

Table 1. Clark County Residential Noise Standards

Sound Level, dB at
Octave Band Center Frequency, Hz Leq,
Period 31.5| 63 | 125 | 250 | 500 | 1K | 2K | 4K | 8K | dBA
Daytime (7AM to 10PM) 72 | 65 | 58 | 53 | 50 | 47 | 43 | 40 | 37 52.9
Nighttime (10PM to 7AM) 65 | 58 | 50 | 44 | 40 | 37 | 33 | 30 | 27 434

Source: Clark County Municipal Code, Section 30.68.020

Table 2. Clark County Impulsive Noise Maximum Residential Sound Level
Period

Maximum Permitted Sound Levels (Lmax), dB
Daytime (7AM to 10PM) 56

Nighttime (10PM to 7AM) 46
Source: Clark County Municipal Code, Section 30.68.020
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

AMBIENT NOISE SURVEY

AGI conducted an ambient noise survey on January 23 through 24, 2024, to document
baseline ambient noise levels around the project site. The hourly A-weighted noise level
was continuously monitored and logged for 24-hours to quantify the existing background
noise at four locations around the project site. The noise measurements were performed
at the nearest Residences to the North (NM1), East (NM2), and the nearest Church to the
West (NM4). Noise measurement NM3 was placed along the north side of Constantinople
Ave, directly adjacent to the Project Site’s southern boundary. This location was selected
because the residential property line directly south of Constantinople Ave did not allow us
to securely place a noise monitor along the property boundary. Due to the relative
distances to N Buffalo Dr. and W Alexander Rd., the ambient background noise at location
NM3 would be expected to be similar to the ambient background noise at the nearest
residences to the south (NM3A). Therefore, the ambient noise measurement data at NM3
will be used to represent NM3A. Refer to Figure 4 for the locations of the noise monitors.
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Figure 4. Long-Term Ambient N0|se Monitoring Locations
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

Methodology

Four (4) Bruel & Kjaer Model 2270 Acoustical Analyzers were used to conduct ambient
noise measurements. The analyzers are precision Type 1 instruments that were
calibrated to laboratory standards. The instrument systems were field calibrated before
and after the measurements to ensure accuracy and were operated per manufacturer’s
recommendations.

Ambient Survey

At NM1, the measured ambient Leq ranged from 54.6 to 69.8 dBA. At NM2, the measured
ambient Leq ranged from 55.5 to 72. 2 dBA. At NM3, the measured ambient Leq ranged
from 42.4 to 61.9 dBA. At NM4, the measured ambient Leq ranged from 43.4 to 64.1 dBA.
Noise sources from vehicular traffic contributed to the ambient noise measurement data
at all four measurement locations. Children playing loudly were the predominant noise
source from the hour of 2PM to 3PM and contributed to a higher ambient noise level than
surrounding hours for receptor locations NM3 and NM4. Table 3 summarizes the ambient
noise measurement data.

Table 3. Existing Ambient Noise Levels
Existing Ambient Noise Levels, dBA

Receiver Time Leq Lmin Lmax Description
Nearest Vehicular Traffic
X 1/23/24 11:00 AM - | 546 -
NM1 'F\\j’g?tl'c]ience to the 1/24/24 11:00 AM 69.8 354 94.6
Nearest . Vehicular Traffic
NM2 | Residence to the | 1/25/24 TT:00 AM= | 55.5- | 150 | 102

1/24/24 11:00 AM 72.2

East

Project Site Vehicular Traffic
1/23/24 11:00 AM - | 424 - . ;
NM3 | Southern . 1/24/24 11:00 AM 619 36.1 88.7 | Children at Park!

Property Line
Church Eastern Vehicular Traffic,
) . ]
Property Line 1/23/24 11:00 AM— | 43.4 - Children at Park

NM4 | /Project Site 36.4 81.7
Western Property
Line

Note: 'Children playing loudly was the predominant noise source from the hour of 2PM to 3PM and has a higher ambient noise
level than surrounding hours.

1/24/24 11:00 AM 64.1
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

NOISE ANALYSIS AND IMPACT ASSESSMENT

Methodology

The methodology used to analyze and predict operations noise involved the use of the
CadnaA computer noise model. CadnaA can simulate the physical environment by
factoring in x, y, and z geometrics of a particular site to simulate the buildings, obstacles,
and typography. The model uses industry recognized algorithms (ISO 9613) to perform
acoustical analyses. The noise generated by future pickleball courts was calculated by
inputting acoustical sources at the project site. AGI's measurement data from the
pickleball noise measurements at other pickleball locations were used for the modeling
inputs and calibration. The CadnaA Noise Model was also used to evaluate noise control
options.

Project Design Pickleball Noise

The proposed project will create the highest noise when all 24 pickleball courts are in
operation. The pickleball courts will operate only during the daytime hours of 7:00AM to
10:00PM. Pickleball activity during maximum operations will generate an hourly Leq as
high as 56.7, 41.2, 53.4, and 63.3 dBA at receivers NM1, NM2, NM3A, and NM4,
respectively. Note that the project design includes a 12-foot-high concrete masonry unit
(CMU) wall along the southern property line to shield residences that are located on
Constantinople Ave. Refer to Figure 5 for a noise contour map of the hourly Leq created
by future pickleball operations. A detailed evaluation and assessment of the pickleball
noise at noise sensitive receptors within the City of Las Vegas and Clark County is
provided in this section.

(Remainder of page blank.)
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

City of Las Vegas

Noise sensitive receptors NM1, NM2, and NM4 are in the City of Las Vegas’ jurisdiction.
Future hourly Leq noise levels from the proposed pickleball activity will be 56.7, 41.2, and
63.3 dBA at receivers NM1, NM2, and NM4, respectively. At NM1 and NM2, pickleball
noise will not exceed ambient noise levels by greater than 3 dB and therefore complies
with the recommended noise standard. Pickleball would exceed ambient noise levels by
greater than 3 dB and would be considered a noise impact at NM4. The project design
noise barrier only provides shielding for the residences directly south of the courts and
does not provide acoustical shielding for the church at NM4.

Pickleball would be considered a noise impact at NM4 when pickleball noise exceeds
ambient noise levels. This would occur when the courts are at capacity. Additionally, the
impulsive character of the pickleball noise could be audible and could be a source of
annoyance to sensitive individuals, especially when the ambient background noise level
is lower or when there are lulls in traffic noise.

Noise control was evaluated to reduce future pickleball noise at the church (NM4). Table
4 summarizes the assessment of the future pickleball noise levels from the Project Design
with the ambient background and the recommended noise standard for the City of Las
Vegas receptors. Tables 5 through 7 summarize the assessment of the pickleball noise
levels from Project Design with the hourly ambient background and the recommended
noise standard at NM1, NM2, and NM4, respectively. Figures 6 through 8 show a
comparison of the future combined pickleball and ambient noise levels from the Project
Design with the hourly ambient noise levels and recommended noise standard.

Table 4. Summary of Impact Assessment of Pickleball Noise - Project Design

Range in Future

Ambient Noise Project

Level during |Recommended| Design

Pickleball Noise Pickleball
Operating Hours,| Standard, Noise Level,
Receptor Leg, dBA' Leq, dBA2 Leq, dBA | Assessment
NM1 Nearest Residence to the North 63.9 - 69.8 66.9-72.8 56.7 Compliance
NM2 | Nearest Residence to the East 625-72.2 65.5-75.2 41.2 Compliance
Church Eastern Property Line /

NM4 Project Site Western Property Line 51.5-64.1 54.5 - 67.1 63.3 Exceedance

Note: 'Pickleball will operate during the hours of 7AM to 10PM.

2The Recommended Noise Standard for the City of Las Vegas is a noise level increase that does not exceed 3 dB
above measured ambient noise levels for the hour period. Due to the logarithmic nature of decibels, pickleball
noise levels should not exceed ambient noise levels which is reflective of a 3 dB increase from the project when
added to the ambient background.
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

Table 5. Impact Assessment of Pickleball Noise from the Project Design at NM1

[0y

Pickleball + Recommended
Hour Start Pickleball Noise | Ambient Noise, Ambient Noise Standard,

Time Level, Leq_, dBA Leq_, dBA' Noise, dBA Leq, dBA2 Assessment
7:00:00 AM 56.7 69.3 69.6 72.3 Compliance
8:00:00 AM 56.7 68.3 68.6 71.3 Compliance
9:00:00 AM 56.7 66.4 66.8 69.4 Compliance
10:00:00 AM 56.7 66.2 66.6 69.2 Compliance
11:00:00 AM 56.7 69.5 69.7 72.5 Compliance
12:00:00 PM 56.7 69.4 69.6 72.4 Compliance
1:00:00 PM 56.7 68.6 68.9 71.6 Compliance
2:00:00 PM 56.7 69.6 69.8 72.6 Compliance
3:00:00 PM 56.7 69.8 70.0 72.8 Compliance
4:00:00 PM 56.7 69.3 69.5 72.3 Compliance
5:00:00 PM 56.7 68.9 69.1 71.9 Compliance
6:00:00 PM 56.7 67.5 67.8 70.5 Compliance
7:00:00 PM 56.7 66.3 66.8 69.3 Compliance
8:00:00 PM 56.7 65.0 65.6 68.0 Compliance
9:00:00 PM 56.7 63.9 64.6 66.9 Compliance

Note: 'Pickleball will operate during the daytime hours of 7AM to 10PM

2The Recommended Noise Standard for the City of Las Vegas is a noise level increase that does not exceed 3 dB
above measured ambient noise levels for the hour period. Due to the logarithmic nature of decibels, pickleball noise
levels should not exceed ambient noise levels which is reflective of a 3 dB increase from the project when added to
the ambient background.

Comparison of Ambient and Pickleball Noise Levels at NM1
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Table 6. Impact Assessment of Pickleball Noise from Project Design at NM2

Pickleball +
Ambient Recommended
Hour Start Pickleball Noise | Ambient Noise, Noise, Leq, Noise Standard,

Time Level, Leq, dBA Leq, dBA' dBA Leq, dBA2 Assessment
7:00:00 AM 41.2 69.4 69.4 724 Compliance
8:00:00 AM 41.2 69.2 69.2 72.2 Compliance
9:00:00 AM 41.2 68.1 68.1 711 Compliance
10:00:00 AM 41.2 67.9 67.9 70.9 Compliance
11:00:00 AM 41.2 68.3 68.3 71.3 Compliance
12:00:00 PM 41.2 68.7 68.7 71.7 Compliance
1:00:00 PM 41.2 68.3 68.3 71.3 Compliance
2:00:00 PM 41.2 72.2 72.2 75.2 Compliance
3:00:00 PM 41.2 70.1 70.1 73.1 Compliance
4:00:00 PM 41.2 69.5 69.5 72.5 Compliance
5:00:00 PM 41.2 69.5 69.5 72.5 Compliance
6:00:00 PM 41.2 68.8 68.8 71.8 Compliance
7:00:00 PM 41.2 66.0 66.0 69.0 Compliance
8:00:00 PM 41.2 65.6 65.6 68.6 Compliance
9:00:00 PM 41.2 64.0 64.0 67.0 Compliance

Note: ' Pickleball will operate during the daytime hours of 7AM to 10PM
2The Recommended Noise Standard for the City of Las Vegas is a noise level increase that does not exceed 3 dB

above measured ambient noise levels for the hour period. Due to the logarithmic nature of decibels, pickleball noise
levels should not exceed ambient noise levels which is reflective of a 3 dB increase from the project when added to
the ambient background.
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Table 7. Impact Assessment of Pickleball Noise from Project Design at NM4

Pickleball +
Ambient Recommended
Hour Start Pickleball Noise | Ambient Noise, Noise, Leq, Noise Standard,

Time Level, Leq, dBA Leq, dBA' dBA Leq, dBA2 Assessment
7:00:00 AM 63.3 56.7 64.2 59.7 Exceedance
8:00:00 AM 63.3 54 .8 63.9 57.8 Exceedance
9:00:00 AM 63.3 54.9 63.9 57.9 Exceedance
10:00:00 AM 63.3 554 64.0 58.4 Exceedance
11:00:00 AM 63.3 54 4 63.8 574 Exceedance
12:00:00 PM 63.3 57.5 64.3 60.5 Exceedance
1:00:00 PM 63.3 53.3 63.7 56.3 Exceedance
2:00:00 PM 63.3 64.1 66.7 67.1 Compliance
3:00:00 PM 63.3 56.6 64 .1 59.6 Exceedance
4:00:00 PM 63.3 54.9 63.9 57.9 Exceedance
5:00:00 PM 63.3 55.3 63.9 58.3 Exceedance
6:00:00 PM 63.3 53.7 63.7 56.7 Exceedance
7:00:00 PM 63.3 53.3 63.7 56.3 Exceedance
8:00:00 PM 63.3 52.9 63.7 55.9 Exceedance
9:00:00 PM 63.3 521 63.6 55.1 Exceedance

Note: ' Pickleball will operate during the daytime hours of 7AM to 10PM
2The Recommended Noise Standard for the City of Las Vegas is a noise level increase that does not exceed 3 dB

above measured ambient noise levels for the hour period. Due to the logarithmic nature of decibels, pickleball noise
levels should not exceed ambient noise levels which is reflective of a 3 dB increase from the project when added to
the ambient background.
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

Clark County

Noise sensitive receptor NM3A is in Clark County jurisdiction. Hourly Leq noise levels
from the proposed pickleball activity will be 53.4 dBA at the residences located south of
the future pickleball complex and represented by NM3A. Pickleball would exceed the
Clark County Leq Noise Standard of 52.9 dBA. At NM3A, the future pickleball noise level
would exceed ambient noise levels throughout many of the operating hours. Pickleball
noise would be considered an impact at the residences to the south when the courts are
operating at maximum capacity.

Noise control was evaluated to reduce pickleball noise at the residences represented by
NM3A. Table 8 summarizes the assessment of the future pickleball hourly Leq noise
levels from the Project Design with the ambient background and the Clark County Leq
Noise Standards. Table 9 summarizes the assessment of the pickleball noise levels from
the Project Design with the hourly ambient background and the noise standard. Figure 9
shows a comparison of the future combined pickleball and hourly ambient noise levels
from Project Design with the ambient noise level and noise standard.

Table 8. Summary of Impact Assessment of Pickleball Noise - Project Design

Range in
Ambient Leq
Noise Level
during
Pickleball |Clark County | Project Design
Operating Noise Pickleball
Hours, Leq, Standard, Noise Level,
Receptor dBA' Leq, dBA Leq, dBA Assessment
NMm3A | NearestResidenceto | 553 g1 9 52.9 534 Exceedance?
the South

Note: 'Pickleball will operate during the daytime hours of 7AM to 10PM.
2The nearest residence to the south is under Clark County jurisdiction and has a noise standard of 52.9 dBA Leq.

ACOUSTICS
FEBRUARY 15, 2024 14 CONSULTANTS IN ACOUSTICS, NOISE & VIBRATION
(877) 595-9988

O

=
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Ok

Table 9. Impact Assessment of Pickleball Noise from Project Design at NM3A

Pickleball +
Ambient Clark County
Hour Start Pickleball Noise | Ambient Noise, Noise, Leq, Noise Standard,

Time Level, Leq., dBA Leq., dBA' dBA Leq., dBA Assessment
7:00:00 AM 534 55.8 57.8 52.9 Exceedance?
8:00:00 AM 534 52.9 56.2 52.9 Exceedance?
9:00:00 AM 534 51.1 554 52.9 Exceedance?
10:00:00 AM 534 52.7 56.1 52.9 Exceedance?
11:00:00 AM 534 524 56.0 52.9 Exceedance?
12:00:00 PM 534 52.6 56.0 52.9 Exceedance?
1:00:00 PM 534 51.6 55.6 52.9 Exceedance?
2:00:00 PM 534 61.9 62.5 52.9 Exceedance?
3:00:00 PM 534 55.3 575 52.9 Exceedance?
4:00:00 PM 534 59.8 60.7 52.9 Exceedance?
5:00:00 PM 534 54.6 57 1 52.9 Exceedance?
6:00:00 PM 534 52.9 56.2 52.9 Exceedance?
7:00:00 PM 534 52.1 55.8 52.9 Exceedance?
8:00:00 PM 534 52.3 55.9 52.9 Exceedance?
9:00:00 PM 534 52.1 55.8 52.9 Exceedance?

Note: 'Pickleball will operate during the daytime hours of 7AM to 10PM.
2The nearest residence to the south is under Clark County jurisdiction and has a noise standard of 52.9 dBA Leq.

9] =] )] ~ ~ (o]
w o w o w o

Sound Pressure Level, dBA

w
o

45

c° o°
AY g o

Comparison of Ambient and Pickleball Noise Levels at NM3A

== 52.9 Leq Noise Standard,
dBA

B Ambient Noise Level, Leq,
dBA

N 00 0° <>° 0° FHFHF S S S 0° 0°

Pickleball Noise Level, Leq,
dBA

&
0 Q@QQQ‘ZQQ\&QQ QQQ@QQQ@QQQ@QQQ@ Q“\ Q\‘\

RO A S S L T S

Start Time

Figure 9. Comparison of Future Leq Pickleball Noise from Project Design

with Ambient Noise and Noise Standard at NM3A

FEBRUARY 15, 2024

ACOUSTICS .
15 CONSULTANTS IN ACOUSTICS, NOISE & VIBRATION
(877) 595-9988



CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

Additionally, the impulsive character of the pickleball noise could be audible and could be
a source of annoyance to sensitive individuals, especially when the ambient background
noise level is lower or when there are lulls in traffic noise. The Lmax from proposed
pickleball activity will be as high as 71.4 dBA at the exterior of NM3A residences.
Pickleball would exceed the Clark County Lmax Noise Standard of 56 dBA. However, the
ambient background Lmax during operating the hours of 7AM to 10PM, ranges from 62.1
to 88.7 dBA. The future pickleball noise Lmax would fall within the existing ambient
background noise range.

NOISE CONTROL ANALYSIS

Noise Control

The noise control analysis evaluated additional noise barrier heights and locations to
reduce pickleball noise to comply with the noise standards. The height of the noise barrier
along the southern property line should be increased to 13-ft and be extended to shield
the west property line with a 10-ft high noise barrier section, per Figure 10. The future
pickleball noise at NM1 and NM2 would remain the same as without the noise barrier
because the barrier does not provide shielding for the residences to the north and east.
Pickleball noise levels with this configuration will be reduced to 52.5 and 51.1 dBA at
NM3A and NM4, respectively. Refer to Figure 11 for a Leq noise contour map of the
pickleball noise level with noise control. A detailed evaluation and assessment of the
pickleball noise at noise sensitive receptors within the City of Las Vegas and Clark County
is provided in this section.
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

City of Las Vegas

Noise levels at the noise sensitive receptors to the north (NM1) and east (NM2) remain
unchanged with the noise barrier and in compliance with the City’s standards because
the noise barrier does not provide shielding in the north and east directions. At NM4,
pickleball noise levels with the recommended noise barrier configuration will be reduced
to a Leq of 51.1 dBA. The reduced pickleball noise will comply with the City of Las Vegas
recommended noise standard at the church. Table 10 summarizes the pickleball noise
with the noise control recommendations for properties located within the City of Las
Vegas jurisdiction. Table 11 summarizes the assessment of the pickleball noise levels
from noise control recommendations with the hourly ambient background and the
recommended noise guideline at receptor NM4. Figure 12 shows a comparison of the
pickleball noise levels with full noise control recommendations with the hourly ambient
noise level and recommended noise guideline at NM4.

Table 10. Summary of Impact Assessment of Pickleball Noise
— with Recommended Noise Control

Range in
Ambient Leq
Noise Level
during Pickleball Noise
Pickleball Level with

Operating Recommended| Recommended
Hours, Leq, [Noise Standard,| Noise Control,

Receptor dBA' Leq, dBA? Leq, dBA Assessment
Nearest Residence to .

NM1 the North 63.9-69.8 66.9-71.8 56.7 Compliance
Nearest Residence to .

NM2 the East 62.5-72.2 65.5-75.2 41.2 Compliance

NM4 Church to the West 51.5-64.1 54.5 - 671 51.1 Compliance

Note: 'Pickleball will operate during the daytime hours of 7AM to 10PM.

2The Recommended Noise Standard for the City of Las Vegas is a noise level increase that does not exceed 3 dB
above measured ambient noise levels for the hour period. Due to the logarithmic nature of decibels, pickleball noise
levels should not exceed ambient noise levels which is reflective of a 3 dB increase from the project when added to
the ambient background.
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CiTY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

Table 11. Impact Assessment of Pickleball Noise with Noise Control at NM4

o]

Pickleball Noise Pickleball +
Level with Noise Ambient Recommended
Hour Start Control, Ambient Noise, Noise, Leq, Noise Standard,

Time Leq, dBA Leq, dBA' dBA Leq, dBA2 Assessment
7:00:00 AM 51.1 56.7 57.7 59.7 Compliance
8:00:00 AM 51.1 54.8 56.3 57.8 Compliance
9:00:00 AM 51.1 54.9 56.4 57.9 Compliance
10:00:00 AM 51.1 55.4 56.8 58.4 Compliance
11:00:00 AM 51.1 54.4 56.1 57.4 Compliance
12:00:00 PM 51.1 57.5 58.4 60.5 Compliance
1:00:00 PM 51.1 53.3 55.3 56.3 Compliance
2:00:00 PM 51.1 64.1 64.3 67.1 Compliance
3:00:00 PM 51.1 56.6 57.7 59.6 Compliance
4:00:00 PM 51.1 54.9 56.4 57.9 Compliance
5:00:00 PM 51.1 55.3 56.7 58.3 Compliance
6:00:00 PM 51.1 53.7 55.6 56.7 Compliance
7:00:00 PM 51.1 53.3 55.3 56.3 Compliance
8:00:00 PM 51.1 52.9 55.1 55.9 Compliance
9:00:00 PM 51.1 52.1 54.6 55.1 Compliance

Note: 'Pickleball will operate during the daytime hours of 7AM to 10PM.
2The Recommended Noise Standard is the lowest ambient noise level during the hour period.
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

Additionally, the impulsive character of the pickleball noise could be audible and could be
a source of annoyance to sensitive individuals, especially when the ambient background
noise level is lower or when there are lulls in traffic noise. The future pickleball noise
Lmax at NM1, NM2, and NM4 would fall within the existing ambient background Lmax
noise range. The addition of the recommended noise barrier will provide additional noise
reduction of the impulsive pickleball noise at NM4.

The noise reduction provided by adding absorptive materials to the northern face of the
noise barrier wall was evaluated and determined to be not significantly effective for the
residences located to the north, east, south and the church to the west. The area located
within 75 feet north of the noise barrier could experience 1 to 2 dB of moderate noise
reduction from the absorptive material, however, the noise reduction would not be
noticeable to the receptors north, east, west and south of the project site. Therefore,
absorptive materials are not recommended for the noise barrier.

Clark County

At the residences located south of the complex and represented by NM3A, pickleball
noise levels with the recommended noise barrier configuration will be reduced to a Leq
of 52.5 dBA. The reduced pickleball noise will comply with the Clark County Noise
Standard of Leq 52.9 dBA. Table 12 summarizes the pickleball noise with the Clark
County Noise Standard. Table 13 summarizes the assessment of the pickleball noise
levels with noise control recommendations, with the hourly ambient background and the
noise standard at NM3A. Figure 13 shows a comparison of the pickleball noise levels
with full noise control recommendations with the hourly ambient noise level and noise
standard at NM3A.

Table 12. Summary of Impact Assessment of Pickleball Noise
with Recommended Noise Control

Range in Leq
Ambient Noise
Level during Future
Pickleball Pickleball Noise

Operating Clark County Level with
Hours, Leq, [Noise Standard,| Noise Control,
Receptor dBA' Leq, dBA? Leq, dBA Assessment

Nearest Residence to .
NM3A the South 50.3-61.9 52.9 52.5 Compliance

Note: 'Pickleball will operate during the daytime hours of 7AM to 10PM.
2The nearest residence to the south is under Clark County jurisdiction and has a noise standard of 52.9 dBA
Leq.
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CiTY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

Table 13. Impact Assessment of Pickleball Noise with Noise Control at NM3A

Pickleball Noise Pickleball +
Level with Noise Ambient Clark County
Hour Start Control, Ambient Noise, Noise, Leq, Noise Standard,

Time Leg, dBA Leq, dBA' dBA Leq, dBA? Assessment
7:00:00 AM 52.5 55.8 57.8 52.9 Compliance?
8:00:00 AM 52.5 52.9 56.2 52.9 Compliance?
9:00:00 AM 52.5 51.1 55.4 52.9 Compliance?
10:00:00 AM 52.5 52.7 56.1 52.9 Compliance?
11:00:00 AM 52.5 52.4 56.0 52.9 Compliance?
12:00:00 PM 52.5 52.6 56.0 52.9 Compliance?
1:00:00 PM 52.5 51.6 55.6 52.9 Compliance?
2:00:00 PM 52.5 61.9 62.5 52.9 Compliance?
3:00:00 PM 52.5 55.3 57.5 52.9 Compliance?
4:00:00 PM 52.5 59.8 60.7 52.9 Compliance?
5:00:00 PM 52.5 54.6 57.1 52.9 Compliance?
6:00:00 PM 52.5 52.9 56.2 52.9 Compliance?
7:00:00 PM 52.5 52.1 55.8 52.9 Compliance?
8:00:00 PM 52.5 52.3 55.9 52.9 Compliance?
9:00:00 PM 52.5 52.1 55.8 52.9 Compliance?

Note: 'Pickleball will operate during the daytime hours of 7AM to 10PM.

2The nearest residence to the south is under Clark County jurisdiction and has a noise standard of 52.9 dBA Leq.

Pickleball will comply with the Leq noise standard.

Comparison of Ambient and Pickleball Noise Levels at NM3A
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

Additionally, the impulsive character of the pickleball noise could be audible and could be
a source of annoyance to sensitive individuals, especially when the ambient background
noise level is lower or when there are lulls in traffic noise. With the noise control barrier,
the Lmax from proposed pickleball activity will be reduced to 70.5 dBA at the exterior of
NM3A residences. Pickleball would exceed the Clark County Lmax Noise Standard of 56
dBA. However, the ambient background Lmax, during operating the hours of 7AM to
10PM, ranges from 62.1 to 88.7 dBA. The future pickleball noise Lmax would fall within
the existing ambient background noise range.

Additional General Noise Control Options

1. Require the use of newer low noise padded neoprene paddles at all times. Each
player’s paddle should be inspected by City personnel prior to access to the courts.
Players using old high noise paddles would not be allowed court time.

2. The City should maintain a list of acceptable quieter pickleball paddles and balls
to minimize noise disturbances. The list shall be updated as necessary to reflect
the current technology for paddles and balls.

3. Encourage the use of low noise pickleball equipment whenever possible.
4. Consider quiet days or hours.

5. Consider the use of quiet foam balls during the nighttime hours.

FREQUENCY CONTENT OF PICKLEBALL NOISE

The sound produced by the impact between a pickleball and paddle is characterized by
a sudden onset and brief duration. The spectral content of the paddle impact is
narrowband with a center frequency typically between 800 and 2,000 Hertz. Due to the
frequency content of a pickleball strike, and the quantity of impact events, the impulsive
character of the noise could remain audible and may still be a source of annoyance to
sensitive individuals. Figure 14 displays the frequency plot of tennis, pickleball noise (no
noise control), and pickleball noise with a 10-ft barrier at approximatley 50-ft from the
court. The impact sound of pickleball and its frequency characteristics can be further
reduced with the use of padded paddles and to a greater extent foam balls. An additional
3 to 10 dB of noise reduction can be achieved with low noise equipment.
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Pickleball vs. Tennis Impact Noise
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Figure 14. Frequency Content of Pickleball vs Tennis Strike
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CITY OF LAS VEGAS REGIONAL PICKLEBALL COMPLEX AT WAYNE BUNKER PARK NOISE STUDY

CONCLUSION

Acoustics Group, Inc., (AGI) was retained by the City of Las Vegas to evaluate the
pickleball noise levels associated with the Proposed Regional Pickleball Complex at
Wayne Bunker Park. The project proposes adding twenty-four (24) pickleball courts to
the park. AGI has reviewed the City of Las Vegas’s Municipal Code Noise Standards,
Clark County Noise Standards, conducted ambient noise level measurements, analyzed
pickleball noise, assessed the impact of the pickleball courts, and evaluated noise control
measures for reducing the noise from the proposed pickleball courts at the nearby
residential homes.

The predicted future hourly Leqg noise level from the proposed pickleball activity will be
56.7, 41.2, 53.4, and 63.3 dBA at the nearest receivers to the north (NM1), east (NM2),
south (NM3A), and west (NM4), respectively. At NM1 and NM2, the pickleball noise level
would be below ambient noise levels throughout the operating hours and will comply with
the recommended noise standard for City of Las Vegas. At NM3A, the pickleball noise
level will exceed the Clark County Leq Noise Standard of 52.9 dBA. At NM4, the pickleball
noise level would exceed ambient noise levels and will not comply with the noise standard
for the City of Las Vegas.

The Lmax from proposed pickleball activity will be as high as 71.4 dBA at the exterior of
NM3A residences. Pickleball would exceed the Clark County Lmax Noise Standard of 56
dBA. However, the ambient background Lmax during operating the hours of 7AM to
10PM, ranges from 62.1 to 88.7 dBA. The future pickleball noise Lmax would fall within
the existing ambient background noise range.

The impulse noise from pickleball play will be noticeable at the nearest receptors to the
north, east, south, and west.

Noise control is recommended to reduce the pickleball noise at the impacted noise-
sensitive receptors to the south and west. With the implementation of noise control
options, pickleball noise would be reduced. However, the impulsive character of the noise
could remain audible and may still be a source of annoyance to sensitive individuals,
especially when the ambient background noise level is lower or when there are lulls in
traffic noise.
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APPENDIX

FIELD DATA SHEETS

CITY OF LAS VEGAS MUNICIPAL CODE

CLARK COUNTY MUNICIPAL CODE

NOISE MODELING INPUT/OUTPUT
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FIELD DATA SHEETS
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MEASUREMENT DATA - HOURLY NOISE LEVELS

Project: City of Las Vegas Pickleball
Address: 7351 W Alexander Rd., Las Vegas, NV 89129 Date: 1/23/2024
Location: 7401 Summer Crest Ln, Las Vegas, NV 89129 - -1/24/2024
on a light pole 10 ft off the ground Position: NM1
Noise
Sources: Vehicular Traffic
HNL,
85 TIME dB(A)
11:00 - 12:00 PM 69.5
80 12:00 - 01:00 PM 69.4
01:00 - 02:00 PM 68.6
02:00 - 03:00 PM 69.6
75 03:00 - 04:00 PM 69.8
04:00 - 05:00 PM 69.3
05:00 - 06:00 PM 68.9
< 06:00 - 07:00 PM 67.5
% 07:00 - 08:00 PM 66.3
) 08:00 - 09:00 PM 65.0
3‘, 09:00 - 10:00 PM 63.9
64.6
59.2
57.8
57.4
54.6
58.3
59.7
62.7
: 66.8
2535383538853832853333333%2 || mw-msoam | 693
0058383885882 c-co0588388538338 o || 0800-09:00AM | 683
e Q e 09:00 - 10:00 AM 66.4
-y o = 10:00 - 11:00 AM 66.2
TIME CNEL:| 70.3
[Notes: %t‘ G ﬁﬁ@vv—‘fﬁ -i
7R i masiana
% ‘2 S =

Source: Acoustics Group, Inc.



MEASUREMENT DATA - HOURLY NOISE LEVELS

Project: City of Las Vegas Pickleball
Address: 7351 W Alexander Rd., Las Vegas, NV 89129 Date: 1/23/2024
Location: 7132 W Tropical Island Cir, Las Vegas, NV 89129 - -1/24/2024
on a light pole 10 ft off the ground Position: NM2
Noise
Sources: Vehicular Traffic
HNL,
85 TIME dB(A)
11:00 - 12:00 PM 68.3
80 12:00 - 01:00 PM 68.7
01:00 - 02:00 PM 68.3
02:00 - 03:00 PM 72.2
75 03:00 - 04:00 PM 70.1
04:00 - 05:00 PM 69.5
05:00 - 06:00 PM 69.5
< 06:00 - 07:00 PM 68.8
% 07:00 - 08:00 PM 66.0
) 08:00 - 09:00 PM 65.6
3‘, 09:00 - 10:00 PM 64.0
62.5
60.1
58.6
58.1
55.5
55.6
61.6
62.3
67.0
3%888888888883888888888% 07:00 - 08:00 AM 69.4
0058383885882 c-co0588388538338 o || 08:00-09:00AM | 692
e Q e 09:00 - 10:00 AM 68.1
-y o = 10:00 - 11:00 AM 67.9
TIME CNEL:| 704

W Aexander R

li“- . "s‘iar‘: X

Source: Acoustics Group, Inc.



MEASUREMENT DATA - HOURLY NOISE LEVELS

Project: City of Las Vegas Pickleball
Address: 7351 W Alexander Rd., Las Vegas, NV 89129 Date: 1/23/2024
Location: North of 7445 Constantinople Ave, Las Vegas, NV 89129 - -1/24/2024
5 ft off the ground Position: NM3
Noise
Sources: Vehicular Traffic, Aircraft, & Lawn Mower
HNL,
75 TIME dB(A)
11:00 - 12:00 PM 52.4
70 12:00 - 01:00 PM 52.6
01:00 - 02:00 PM 51.6
02:00 - 03:00 PM 61.9
65 03:00 - 04:00 PM 55.3
04:00 - 05:00 PM 59.8
05:00 - 06:00 PM 54.6
< 06:00 - 07:00 PM 52.9
% 07:00 - 08:00 PM 52.1
) 08:00 - 09:00 PM 52.3
3‘, 09:00 - 10:00 PM 52.1
50.3
48.3
51.4
53.8
424
44.1
49.4
52.3
: 54.3
25353838538538328533333332 || mw-0soam | g
0058383885882 c-co0588388538338 o || 08:00-09:00AM | 529
e Q e 09:00 - 10:00 AM 51.1
-y o = 10:00 - 11:00 AM 52.7
TIME CNEL:| 58.6

Source: Acoustics Group, Inc.
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MEASUREMENT DATA - HOURLY NOISE LEVELS

Project: City of Las Vegas Pickleball
Address: 7351 W Alexander Rd., Las Vegas, NV 89129 Date: 1/23/2024
Location: East of 7550 Constantinople Ave Bldg. 2, Las Vegas, NV 89129 - -1/24/2024
5 ft off the ground Position: NM4
Noise
Sources: Vehicular Traffic & Children playing on playground
HNL,
75 TIME dB(A)
11:00 - 12:00 PM 54.4
70 12:00 - 01:00 PM 57.5
01:00 - 02:00 PM 53.3
02:00 - 03:00 PM 64.1
65 03:00 - 04:00 PM 56.6
04:00 - 05:00 PM 54.9
60 05:00 - 06:00 PM 55.3
< 06:00 - 07:00 PM 53.7
% 07:00 - 08:00 PM 53.3
- 08:00 - 09:00 PM 52.9
3‘, 09:00 - 10:00 PM 52.1
515
49.0
51.3
53.7
434
4.4
49.9
53.8
55.7
2255888888558 28553383380% || orwo-osooam | 67
SgSa83IBEE8BCrgsN8IBLEERG g || oov-ov0am | sas
= = 09:00 - 10:00 AM 54.9
=& & 2 10:00 - 11:00 AM 55.4
TIME CNEL:| 59.5

gio v “‘D »

Source: Acoustics Group, Inc.
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CITY OF LAS VEGAS MUNICIPAL CODE
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CHAPTER 9.16 - NOISE

9.16.005 - Definitions.

As used in this Chapter, unless the context otherwise indicates, the following terms shall have the meanings that are ascribed to

them as follows:

(A)

(B)

(@)

(D)

(B)

(A

(G)

(H)

"Demolition" means any dismantling, intentional destruction or removal of structures, utilities, public or private right-of-

way surfaces or similar property.

"Emergency" means an occurrence or set of circumstances that involves actual or imminent physical trauma or property

damage which demands immediate action.

"Emergency work" means any work that is performed for the purpose of preventing or alleviating the physical trauma or

property damage that is threatened or caused by an emergency.

"Muffler or sound dissipation device" means a device for abating the sound of escaping gases of an internal combustion
engine.

"Noise" means any useless sound which annoys or disturbs humans or which causes or tends to cause an adverse
psychological or physiological effect on humans.

"Noise disturbance" means any sound which is unreasonably loud, disturbing or unnecessary or which endangers or

injures the health of humans or annoys or disturbs a reasonable person of normal sensitivities.

"Public right-of-way" means any street, avenue, boulevard, highway, sidewalk, alley or similar place which is owned or

controlled by a governmental entity.

"Public space" means any real property or structures thereon which is owned or controlled by a governmental entity.

(Ord. 3359 88 1, 2, 1988)

9.16.010 - Prohibited noises—Exceptions.

Subject to the provisions of this Chapter, no person shall make, cause, create or continue any noise disturbance within the corporate

boundaries of the City. Noncommercial public speaking and public assembly activities that are conducted on any public right-of-way or

in any public space shall be exempt from the operation of this Chapter.

(Ord. 3359 § 3, 1988: Ord. 2100 § 3 (part), 1980: Ord. 412 § 1 (part), 1950: prior code § 6-1-24 (part))

9.16.020 - Detrimental noises prohibited.

Noise of such character, intensity or duration as to be detrimental to the life or health of any individual, or in disturbance of the

public peace and welfare is prohibited.

(Ord. 2100 § 3 (part), 1980: Ord. 412 § 1 (part), 1950: prior code § 6-1-24 (part))

9.16.030 - Enumeration of prohibited noises.

The following acts, among others, are declared to be noise disturbances and noises in violation of, and unlawful under, this Chapter,

but this enumeration shall not be deemed to be exclusive:

(A) The sounding of any horn or signal device on any automobile, motorcycle or bus while it is in motion except as a danger

signal if another vehicle is approaching apparently out of control or, if in motion, only as a danger signal after the brakes
have been or are being applied and the deceleration of the vehicle is intended, the creation by means of any such horn or
signal device of any unreasonably loud or harsh sound or the sounding of such horn or device for an unnecessary and

unreasonable period of time.



(B)

Q

(D)

(B)

(A

(G)

(H)

U

0)

(K)

Operating or playing, or permitting the operation or playing of, any radio, television, phonograph, stereo, drum, musical
instrument, sound amplifier or similar device which produces, reproduces or amplifies sound in such a manner as to

create a noise disturbance:

(1) To any person who resides or works in the vicinity. The operation or playing of such radio, television, phonograph,
stereo, drum, musical instrument, sound amplifier or similar device in such a manner or at such a volume as to be
plainly audible to the human ear at a distance of fifty feet from the source of the noise shall be prima facie evidence o

a violation of this Chapter; or

(2) At a distance of fifty feet from such radio, television, phonograph, stereo, drum, musical instrument, sound amplifier
or similar device when it is played or operated in or on a motor vehicle that is on any public right-of-way or in any
public space.

This subsection shall not apply to any noncommercial spoken language that is subject to Subsection (K) of this Section

Yelling, shouting, hooting, whistling or singing on the public streets, particularly between the hours of eleven p.m. and
seven a.m., or at any time or place in such a manner or at such a volume as to annoy or disturb the quiet, comfort or

repose of any person in any hospital, dwelling, hotel or any other type of residence or of any person in the vicinity.
The keeping of any animal, bird or fowl which, by causing frequent or long-continued noise, disturbs the comfort or
repose of any person in the vicinity.

The use of any automobile or motorcycle so out of repair, so loaded or in such manner as to cause loud and unnecessary

grating, grinding, rattling or other noises.

The blowing of any steam whistle that is attached to any stationary boiler except to give notice of the time to begin or stop

work, as a warning of fire or other danger or upon the request of the proper authorities of the City.

The discharge into the open air of the exhaust of any steam engine, stationary internal combustion engine, motor vehicle
or motor boat engine except through a muffler or other sound dissipation device which will effectively prevent loud or
explosive noises therefrom.

The erection, including the excavation, demolition, alteration or repair of any building in any new or existing residential
district, or the excavation, construction or repair of any right-of-way improvements in any new or existing residential
district other than between the hours of seven a.m. and six p.m., except in the case of urgent necessity in the interest of
public health and safety and then only with a permit from the designated official. Such a permit may be granted for a
period not to exceed thirty days while the condition of urgent necessity continues. Such a permit may be granted only
upon a determination by the designated official that the public health and safety will not be impaired by the performance
of the work between the hours of six p.m. and seven a.m. and that loss or inconvenience would otherwise result to any
party in interest regarding the work. Such a permit may be granted only if application therefor is made at the time that
the permit for such work is issued or at any time during the progress of such work. In connection with the permit process
described in this Subsection, the designated official may establish such forms, policies and procedures as deemed

necessary. For purposes of this Subsection, the "designated official" means:
(1) For work involving buildings, the Director of Community Development or a designee.
(2) For work involving right-of-way improvements, the City Traffic Engineer or a designee.

The creation of any excessive noise on any street that is adjacent to any school, institution of learning, church or court
while the same is in session, or is adjacent to any hospital, which unreasonably interferes with the working or sessions
thereof or the persons therein.

The loading, unloading, opening, closing or other handling of boxes, crates, containers, building materials, garbage cans
or similar objects between the hours of eleven p.m. and seven a.m. in such a manner as to project a noise disturbance
across the boundary of any residential real property.

The use or operation for any purpose of a loudspeaker, public address system, or sound amplification device in

connection with any radio, phonograph, tape recorder, microphone or similar device:



(L)
(M)

(N)

©)

(1) In such a manner or at such a volume that it is plainly audible to the human ear at a distance of fifty feet or more from
the source of the sound;

(2) Between the hours of eleven p.m. and seven a.m. on any public right-of-way or in any public space; or

(3) On atruck or other vehicle, either moving or standing, for advertising or any other purpose.

The offering for sale or selling of anything by shouting or outcry within any residential or commercial area of the City.

The repairing, rebuilding, modifying or testing of any motor vehicle, motorcycle or motorboat in such a manner as to

project a noise disturbance across the boundary of any residential real property.

The intentional sounding or permitting the sounding outdoors of any fire, burglar or civil defense alarm, siren, whistle or

similar stationary emergency signaling device except for emergency purposes or for the testing, between the hours of

eight a.m. and six p.m., of:

(1) A stationary emergency signaling device; provided, however, that each such test shall be performed at the same time
of day, and any such testing shall use only the minimum cycle test time, which, in no event, shall exceed sixty seconds

(2) The complete emergency signaling system, including the functioning of the signaling device and the personnel
response to the signaling device; provided, however, that such testing shall not be performed more than once in each
calendar month.

The sounding or permitting the sounding of any exterior burglar alarm or any motor vehicle burglar alarm unless such

alarm is automatically terminated within fifteen minutes after its activation.

(Ord. No. 6816, & 89, 8-17-22; Ord. No. 6161, § 1, 9-21-11; Ord. 5038 § 1, 1997: Ord. 3359 § 4, 1988: Ord. 2100 § 3 (part), 1980: Ord. 1890
8 1 (part), 1977; Ord. 1745 § 1 (part), 1975; Ord. 412 § 1 (1), 1950: prior code § 6-1-24(A—K))

9.16.040 - Exemptions from chapter provisions.

None of the terms or prohibitions that are contained in this Chapter shall apply to or be enforced against:

(A)

(B)

(@)
(D)
(B)

(F)

Any vehicle that belongs to, or is used by, the City or its authorized garbage collection contractor while it is engaged in any
necessary public business;

The excavation or repair, or both, of streets, highways or bridges that are made during the night by or on behalf of the
City, Clark County or the State, if the public welfare and convenience renders it impracticable to perform such work during
the day;

The emission of sound to alert persons to the existence of an emergency;

Sounds that are emitted in the performance of emergency work;

Any event that:

(1) Is authorized by a special event permit issued by the City; or

(2) Takes place on the premises of a business that is licensed pursuant to_Chapter 6.39 or_Chapter 6.50 and is located
within the Downtown Entertainment Overlay District, as described in LYMC 19.10.120, but only if and to the extent
that all outdoor speakers or other amplification devices comply with the requirements and limitations of LVYMC
6.39.050(D)(5).

The exempt portion of any event that takes place on the premises of a business that is located within 18B the Las Vegas

Arts District, as described in the Las Vegas Downtown Centennial Plan. The "exempt portion" of an event includes the

following:

(1) For events beginning on Sunday through Wednesday, event activities that do not extend beyond ten p.m,;

(2) For events beginning on Thursday, event activities that do not extend beyond midnight; and

(3) For events beginning on Friday and Saturday, event activities that do not extend beyond two a.m. the following

morning; or



Civic functions, including without limitation parades, concerts, athletic events, group use of public facilities and other public gatherings

for which a license or permit has been issued pursuant to any chapter of this Code.

(Ord. No. 6648, § 2, 10-17-18; Ord. No. 6157, § 1, 8-17-11; Ord. 6004 § 1, 2008: Ord. 3359 § 5, 1988: Ord. 2100 § 3 (part), 1980: Ord. 1890
§ 1 (part), 1977: Ord. 1745 § 1 (part), 1975: Ord. 412 8 1 (2), 1950: prior code § 6-1-24(L))

9.16.050 - Violation—Penalty.

Any person violating any provision of this Chapter is guilty of a misdemeanor. A person who is convicted of a violation of Subsection
(B) or Subsection (K) of Section 9.16.030 shall be punished by a fine not less than fifty dollars for the first offense, one hundred dollars

for the second offense and two hundred fifty dollars for the third and all subsequent offenses.

(Ord. 5038 § 2, 1997)
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30.68.020 - Noise.

a. Excessive noise shall be muffled to mitigate objectionable intermittence, beat frequency, shrillness or volume.

b. The maximum permissible sound pressure level of any continuous, regular, or frequency source of sound produced by any

activity shall be established by time period and type of zoning district per Table 30.68-1.

c. Public address systems of any kind shall only be permitted subject to special use permit approval unless in conjunction with

live entertainment or a temporary outdoor commercial event which is otherwise approved.

d. Sound levels shall be measured with a sound level meter and associated octave band filter, manufactured according to

standards prescribed by the American National Standards Institute, ANSI $1.2-1962 "American Standard Meter for the
Physical Measurement of Sound" and the revisions thereof, including ANSI S1.1-1976, ANSI 51.6-1984, ANSI $1.4-1983- Type 1
Precision, ANSI S1.11-1986 and ANSI S1.13 Field Method. Measurements shall be made using the flat network of the sound
level meter.

e. Impulsive type noises shall be subject to the standards described in Table 30.68-2, provided they are capable of being

accurately measured with the equipment described above.

f. For the purpose of this Chapter, noises capable of being measured shall be those which cause rapid fluctuations of the sound

level meter needle with a variation of no more than plus or minus two (2) decibels. Noises incapable of being measured, such

as irregular and intermittent sound emissions, shall be controlled so as not to become a nuisance to adjacent uses.

g. Sound pressure levels shall be measured at all property lines at a height of at least four (4) feet above the ground surface.

1.

Where the emitting and receiving premises are in different zoning districts, the limits governing the more restrictive
district shall apply to any regulated noise entering that district.

The levels specified may be exceeded by ten decibels (10dB) for a single period not to exceed fifteen (15) minutes in any

one day.

h. Requirements of this Section do not apply to:

1.

2
3.
4

Construction and/or demolition activities when conducted during daytime hours.

. Sound generating equipment or apparatus used for public safety or to warn the public of an emergency.

Noise from use-related loading/unloading operations that affect residential areas when conducted during daytime hours.

. Lawn maintenance and home repair only if conducted during daytime hours as a normal function of any authorized use,

and the equipment is maintained in proper working condition.

5. Aircraft Noise.
6. Properties located within the Gaming Enterprise District located between Sahara Avenue and St. Rose Parkway and Koval
Lane or its alignment and Cameron Street or its alignment.
Table 30.68-1 Noise - Maximum Permitted Sound Levels (Decibels)
OCTAVE BAND CENTER WITHIN RESIDENTIAL DISTRICTS WITHIN BUSINESS AND INDUSTRIAL
FREQUENCY (HERTZ) DISTRICTS
DAYTIME NIGHTTIME DAYTIME NIGHTTIME

31.5 72 65 76 65
63 65 58 69 62
125 58 50 62 54




250 53 44 58 49
500 50 40 55 45
1,000 47 37 52 42
2,000 43 33 49 38
4,000 40 30 46 35
8,000 37 27 43 32

Table 30.68-2 Impulsive Noise - Maximum Permitted Sound Levels (Decibels)

WITHIN RESIDENTIAL DISTRICTS

WITHIN BUSINESS AND INDUSTRIAL DISTRICTS

DAYTIME

NIGHTTIME

DAYTIME

NIGHTTIME

56

46

65

61

Source: American National Standards Institute, Inc.

(Ord. 2907 § 11 (part), 2003; Ord. 2483 § 16 (part), 2000; Ord. 2481 § 3 (part), 2000; Ord. No. 4089, § 1, 3-6-2013)
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CadnaA Input Output
Project: Wayne Bunker Pickleball Complez
Case: Project Design

Receiver
Name M. ID Level Lr Limit. Value Land Use

Day Night Day Night Type

(dBA) (dBA) (dBA) (dBA)
NM1 56.7 56.7 0 0
NM2 41.2 41.2 0 0
NM3 53.1 53.1 0 0
NM4 63.3 63.3 0 0
NM3A 51.6 51.6 0 0
NM3A 52 52 0 0
Area Source
Name M. D Result. PWL Result. PWL"

Day Evening  Night Day Evening

(dBA) (dBA) (dBA) (dBA) (dBA)
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 2 101.7 101.7 101.7 785 785
Pickleball 3 101.7 101.7 101.7 78.5 78.5
Pickleball 4 101.7 101.7 101.7 785 785
Pickleball £ 101.7 101.7 101.7 78.5 78.5
Pickleball € 101.7 101.7 101.7 785 785
Pickleball 7 101.7 101.7 101.7 78.5 78.5
Pickleball & 101.7 101.7 101.7 785 785
Pickleball € 101.7 101.7 101.7 78.5 78.5
Pickleball 1 101.7 101.7 101.7 785 785
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 1 101.7 101.7 101.7 785 785
Pickleball 1 103.8 103.8 103.8 78.5 785
Pickleball 1 103.8 103.8 103.8 785 785
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 1 101.7 101.7 101.7 785 785
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 1 101.7 101.7 101.7 785 785
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 2 101.7 101.7 101.7 785 785
Pickleball 2 101.7 101.7 101.7 78.5 78.5
Pickleball 2 101.7 101.7 101.7 785 785
Pickleball 2 101.7 101.7 101.7 78.5 78.5
Pickleball 2 101.7 101.7 101.7 785 785
Pickleball 97.7 97.7 97.7 78.5 785
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 47.5 -58.6
People 64.9 -41.1 -41.1 475 -58.6
People 64.9 -41.1 -41.1 47.5 -58.6
People 64.9 -41.1 -41.1 475 -58.6
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
Parking 0 0 0 0 0
Parking 0 0 0 0 0
Parking 0 0 0 0 0
Parking 0 0 0 0 0
Barrier
Name M. ID Absorption Z-Ext. Cantilever

left right horz. vert.

(m) (m) (m)

South Barr 037 0.37
Sound Levels
Name ID Type Oktave Spectrum (dB)

Weight. 315 63 125 250

Auto

x X X x X X

Night
(dBA)
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785
785

-56
-56
-56
-56
-56
0
0
0
0

Height
Begin
(m)

3.66

500

Noise Type

Total
Total
Total
Total
Total
Total

Lw/Li
Type

Lw"
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt

1000

Height

(m)

Value

PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB

2000

norm.
dB(A)

4000

Coordinates

X Y

(m) (m)
437.73
917.83
390.02
281.45
474.41
482.98

Correction
Day Evel

379.17
149.58
151.54

2245
148.84
140.27

ning

dB(A)  dB(A)

OO0 O0O0OO0O0OO0OO0O0O0O0O0O00O0OO0000O000000000O0O0O0O0O0O0O0O0O0O0O0 O O

8000 A

OO 0000000000000 O0O00O000O00000O000O0OO0O0O0O0O0O0O0O0 OO0 OO0

z
(m)

Night
dB(A)

lin

OO0 O0O0OO0O0OO0O0O0OO0O00DO0O0O0OO0000000000000O0O0O0O0O0O0O0O0O0O0O0 O 0

Sound Reduction

R

Source

Area
(m?)

Attenuatio Operating Time

Day
(min)

e

Special
(min)

oo oo

Night
(min)

oooo

KO

(dB)

OO 0000000000000 O0O00O00000O000O000O0O0O0O00O0O0O0O0OO0 OO0

Freq.

(Hz)

Direct.

Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)

Moving Pt. Src

Number
Day
4
4
4
4
4
4
4
4
4
4
4
4
4
27
27
71
71

Evening

OO0 O0OO0OO0O0OO0O0O0OO0O0OO OO O

Night

OO0 O0OO0OO0OO0OO0OO0OO0O0O0OO0Oo OO



Pickleball PB
Car Start  CS
Car Door S CD
Person P

Result Table
Receiver
Name ID

NM1
NM2
NM3
NM4
NM3A
NM3A

Lw 83.4
Lw 99.3
Lw 104
Lw 56.2

Land Use Limiting Value
Day Night
dB(A) dB(A)

©o oo ooo
oo oooo

78.4
90.4

102
57.3

rel. Axis
Station
m
0
251
170
30

251

74.5
83.9

96
59.9

Distance
m
187.93
447.75
25.59
15.76
28.37
38.65

73.1
83.2

94
56.5

Height
m

74.1
81.8

89
56.5

75.6
81.4

85
54.3

Lr w/o Noise Control

Day
dB(A)
56.7
41.2
53.1
63.3
51.6
52

Night
dB(A)

56.7

412

53.1

633

516

52

70.1
78.8

80
51.1

dLreq.

Day

dB(A)
56.7
41.2
53.1
63.3
51.6

52

65.4
75.5
80
43

Night
dB(A)

56.7

412

53.1

633

516

52

60.4
69.6
80
37

78.5

86
91.8
58.9

Lr w/ Noise Control

Day
dB(A)

oo oooo

Night
dB(A)

oo oooo

86.2
100.2
106.9

65.1

Exceeding
Day
dB(A)

Night
dB(A)

passive NC

dB(A)



CadnaA Input Output
Project: Wayne Bunker Pickleball Complez
Case: Noise Control

Receiver
Name M. ID Level Lr Limit. Value Land Use

Day Night Day Night Type

(dBA) (dBA) (dBA) (dBA)
NM1 56.8 56.8 0 0
NM2 41.2 41.2 0 0
NM3 52.5 52.5 0 0
NM4 51.1 51.1 0 0
NM3A 50.8 50.8 0 0
NM3B 49.1 49.1 0 0
Area Source
Name M. D Result. PWL Result. PWL"

Day Evening  Night Day Evening

(dBA) (dBA) (dBA) (dBA) (dBA)
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 2 101.7 101.7 101.7 785 785
Pickleball 3 101.7 101.7 101.7 78.5 78.5
Pickleball 4 101.7 101.7 101.7 785 785
Pickleball £ 101.7 101.7 101.7 78.5 78.5
Pickleball € 101.7 101.7 101.7 785 785
Pickleball 7 101.7 101.7 101.7 78.5 78.5
Pickleball & 101.7 101.7 101.7 785 785
Pickleball € 101.7 101.7 101.7 78.5 78.5
Pickleball 1 101.7 101.7 101.7 785 785
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 1 101.7 101.7 101.7 785 785
Pickleball 1 103.8 103.8 103.8 78.5 785
Pickleball 1 103.8 103.8 103.8 785 785
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 1 101.7 101.7 101.7 785 785
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 1 101.7 101.7 101.7 785 785
Pickleball 1 101.7 101.7 101.7 78.5 78.5
Pickleball 2 101.7 101.7 101.7 785 785
Pickleball 2 101.7 101.7 101.7 78.5 78.5
Pickleball 2 101.7 101.7 101.7 785 785
Pickleball 2 101.7 101.7 101.7 78.5 78.5
Pickleball 2 101.7 101.7 101.7 785 785
Pickleball 97.7 97.7 97.7 78.5 785
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 47.5 -58.6
People 64.9 -41.1 -41.1 475 -58.6
People 64.9 -41.1 -41.1 47.5 -58.6
People 64.9 -41.1 -41.1 475 -58.6
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
People 64.9 -41.1 -41.1 50 -56
Parking 0 0 0 0 0
Parking 0 0 0 0 0
Parking 0 0 0 0 0
Parking 0 0 0 0 0
Barrier
Name M. ID Absorption Z-Ext. Cantilever

left right horz. vert.

(m) (m) (m)

South Barr 037 0.37
South Barrier 0.37 0.37

Sound Levels

Name ID Type Oktave Spectrum (dB)

Auto

x X X x X X

Night
(dBA)

78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5
78.5

Height
Begin

(m)

3.66
3.05

Noise Type

Total
Total
Total
Total
Total
Total

Lw/Li
Type

Lw"
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
Lw'
Lw
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt
PWL-Pt

Height

(m)

Value

PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB
PB

(m)

Coordinates

X

(m)
437.73
917.83
390.02
274.34
481.02
277.18

Correction
norm. Day
dB(A) dB(A)

OO0 O0O0OO0O0OO0OO0O0O0O0O0O00O0OO0000O000000000O0O0O0O0O0O0O0O0O0O0O0 O O

Y
(m)

Evel

379.17
149.58
151.54
224.62
150.88
148.87

ning

dB(A)

OO 0000000000000 O0O00O000O00000O000O0OO0O0O0O0O0O0O0O0 OO0 OO0

z
(m)
15
15
15
15
15
15
Night
dB(A)
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Sound Reduction

R

Source

Area
(m?)

Attenuatio Operating Time

Day
(min)

e

Special
(min)

oo oo

Night
(min)

oooo

KO

(dB)

OO 0000000000000 O0O00O00000O000O000O0O0O0O00O0O0O0O0OO0 OO0

Freq.

(Hz)

Direct.

Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
Pickleball
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)
(none)

Moving Pt. Src

Number
Day
4
4
4
4
4
4
4
4
4
4
4
4
4
27
27
71
71

Evening

OO0 O0OO0OO0O0OO0O0O0OO0O0OO OO O

Night

OO0 O0OO0OO0OO0OO0OO0OO0O0O0OO0Oo OO



Pickleball PB
CarStart  CS
Car Door S CD
Person P

Result Table
Receiver
Name ID

NM1
NM2
NM3
NM4
NM3A
NM3B

Weight. 31.5

Lw 83.4
Lw 99.3
Lw 104
Lw 56.2

Land Use Limiting Value
Day Night
dB(A) dB(A)

oooooo
oooooo

63
78.4
90.4

102
57.3

rel. Axis
Station
m
0
406
295
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Executive Summary

As pickleball grows in popularity across North America it has become necessary to define more
accurate methods of assessing the noise impact of the sport on the surrounding community and
plan effective strategies for integrating it into various recreational venues. The purpose of this
document is to provide descriptions of measurement protocols appropriate for assessing short
duration impulsive sound such as pickleball and paddle impacts, definitions of terms and
acoustical metrics, and guidance for acoustical planning of new pickleball courts. Basic
methodologies and best practices for community noise assessment, environmental acoustics
measurements, and noise regulation documents are described.

The main concern for neighbors living close to pickleball courts is the popping sound produced
by the paddle when it strikes the ball. This sound is narrowband, imparting a sensation of pitch,
and very short in duration. For the latter reason, measurement techniques that involve averaging
the sound pressure over time tend to underestimate the noise impact of the impulsive sound
produced by the paddles. For this type of sound, the noise assessment methodology described in
ANSI S12.9 Part 4 for the highly impulsive classification of sound, based on adjusted sound
exposure level, is recommended as the most accurate means of assessing the community
response to pickleball paddle impacts.

Planning open air pickleball courts begins with selecting an appropriate site that has sufficient
setbacks to ensure an effective noise abatement plan will be possible. Most of the work of
reducing sound levels at the neighbors is done by noise barriers in the form of sound walls or
mass-loaded vinyl (MLV) fence covers. These are, however, limited in the amount of noise
reduction they can provide making setbacks a critical component for success of the overall noise
abatement plan. In order for a noise barrier to provide acoustical shielding it must be able to
block the line of sight from the players on the pickleball courts to the surrounding noise sensitive
areas including upper level windows and raised decks. These geometrical considerations, which
will include topography as well as the neighboring structures themselves, may affect the
minimum setbacks needed in a particular application.
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1. Introduction

1.1 Pickleball and Pickleball Sound

Pickleball is popular and rapidly growing paddle sport in the United States and Canada. It is
played with a hard plastic ball similar to a wiffle ball. A pickleball court is 44 feet long and 20
feet wide compared to a tennis court at 78 feet long and 36 feet wide. A tennis court can be

converted into four pickleball courts.

--------------------

T 1
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Figure 1.1. Pickleball Game

As the sport has grown so have concerns from those living near pickleball courts over noise. The
impact of the pickleball on the paddle causes a sharp popping sound that can be heard hundreds
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of feet from the courts. Unfortunately, poor siting and inadequate noise impact assessment and
abatement at many locations have made open air pickleball courts controversial additions in
many neighborhood settings. This document will provide guidance on noise impact assessment
in general, how to accurately measure the sound produced by pickleball courts, site selection,
and effective mitigation treatments.

1.2 Properties of Sound

Sound, for the purposes of the this document, is a small pressure disturbance in the atmosphere
producing the sensation of hearing. It may be produced by the vibration of a surface or by the
pulsation of an airstream such as a rotating fan blade or the human vocal cords. Sound
propagates through the atmosphere as a compression wave with a speed that increases with the
temperature of the air. The characteristics of a particular sound are described in terms of
amplitude (loudness), frequency (pitch), and the change of amplitude and frequency with time
(impulsiveness, modulation, onset rate, or rise time).

Noise is unwanted sound. This may be a subjective assessment or it may imply effects on health,
well being, and speech communication. Community noise impact is assessed in terms of both
annoyance and public safety.

1.3 Annoyance

The subjective aspect of noise is known as “annoyance.” Annoyance describes the quality of a
sound that is perceived as objectionable. It differs from loudness, the perceived amplitude of a
sound. Annoyance is often influenced by nonacoustic factors such as habituation or sensitization
to the sound, involvement in activities that require concentration, attitudes towards sound sources
and their operators, and the perceived necessity of the noise intrusions. For these reasons, reports
of annoyance will have varying degrees of response bias.

Annoyance as a basis for determining acceptable noise levels can be traced to a paper by T. J.
Schultz [Schultz, 1978] and the work of other researchers in the 1960's and 1970's. Schultz
aggregated a group of social surveys regarding transportation noise in different cities and found
that the results could be explained using a noise dosage relationship. This method has since been
adopted by federal agencies tasked with regulating and evaluating road, rail, and air
transportation noise.

Early research into the community impact of noise focused mainly on road traffic noise. As a
result, other sound sources studied later were compared to traffic noise impact studies to
determine their level noise impact. It was found that the sound pressure levels of sound sources
having special characteristics such as impulsiveness and tonality did not correlate well with
community questionnaires when directly compared to traffic sound pressure levels. The
annoyance of these sources was often higher than the traffic noise for the same sound pressure
level.

For this reason, the sound pressure levels of sound sources having these special characteristics
are given an adjustment to compensate for the difference in noise impact. Part 4 of the ANSI
S12.9 standard gives adjustments and measurement methodologies for a variety of sound
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classifications and is used as the basis for the sound pressure level adjustments in this document.

1.4 Physiological Effects of Sound

While it is well known that high amplitude acoustical pressures can cause hearing impairment as
well as other types injury to the body, lower amplitude sound can also have adverse long term
physiological effects.

The World Health Organization recognizes that low level noise exposure has measurable health
effects:

Sound/noise is a psychosocial stressor that activates the sympathetic and endocrine
system. Acute noise effects do not only occur at high sound levels in occupational
settings, but also at relatively low environmental sound levels when, more
importantly, intended activities such as concentration, relaxation or sleep are
disturbed. [WHO, Night Noise Guidelines, p. 61]

The sympathetic nervous system is part of the autonomic nervous system and is involved in the
body's fight or flight arousal response. Chronic activation of the sympathetic system leads to
stress, fatigue, and anxiety.

In addition to nervous system activation, sleep disturbance from noise can involve difficulty in
falling asleep as well as awakenings that occur during sleep. Frequent awakenings lead to sleep
fragmentation. This disrupts the normal stages of sleep and may lead to further neurocognitive
manifestations not limited to daytime tiredness, loss of concentration, morning confusion,
irritability, anxiety, and depression. [WHO, Night Noise Guidelines, p. 48, 26]

Environmental noise also has implications for the cardiovascular system, metabolism, and
homeostasis, the ability of the body to regulate itself.

The auditory system is continuously analyzing acoustic information, which is filtered
and interpreted by different cortical and subcortical brain structures. The limbic
system, including the hippocampus and the amygdala, plays an important role in the
emotional processing pathways. It has a close connection to the hypothalamus that
controls the autonomic nervous system and the hormonal balance of the body.
Laboratory studies found changes in blood flow, [blood pressure] and heart rate in
reaction to noise stimuli as well as increases in the release of stress hormones...
Acoustic stimulation may act as an unspecific stressor that arouses the autonomic
nervous system and the endocrine system... The arousal of the sympathetic and
endocrine system is associated with changes in the physiological functions and the
metabolism of the organism, including [blood pressure], cardiac output, blood lipids
(cholesterol, triglycerides, free fatty acids, phosphatides), carbohydrates (glucose),
electrolytes (magnesium, calcium), blood clotting factors (thrombocyte, aggregation,
blood viscosity, leukocyte count) and others. In the long term, functional changes and
dysregulation may occur, thus increasing the risk of manifest diseases. [WHO, Night
Noise Guidelines, p. 62-63]

The effects of stress can take many forms as seen above. Low level noise exposure that disturbs
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sleep and concentration are known to produce a range of diagnosable illnesses and disorders.

1.5 Long Term and Short Term Community Impact

Community response to noise is different for short term and long term exposures. Short term
impact refers to sounds that occur occasionally for a limited period of time, usually on an
irregular basis, that are not part of the normal activities on a property. These types of sounds are
generally addressed in the municipal code.

Zoning or land use regulations focus on long term community noise impact. These sounds occur
regularly over a period of time measured in weeks, months, or years and are usually part of the
normal activities on a property. In most cases, however, this would not include construction
activities as these are temporary and not a normal part of the usage of the site.

Municipal code noise regulations and land use code noise regulations serve different purposes,
but compliment each other to protect the community from excessive noise under differing
circumstances. The land use code governs long term community noise exposure and is directed
mainly to developers and commercial property owners. A municipal code applies to short term
noise sources that generally do not operate on a regular basis. The table below shows a
comparison of how these two codes work separately and together to provide a more complete
community noise policy.
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Table 1.1. Application of Short and Long Term Noise Regulation

Municipal Code Land Use Code

Assessment Type: Short term noise impact Long term noise impact

Directed Toward: |Residents, public gatherings, |Developers, architects, acoustical
noise control officers, police  |engineers, planning &

officers development dept., noise control
officers
Purpose: - Set threshold for - Guidance for site planning
offenses - Standards for noise
Define penalties abatement
Long term noise
assessment
Main Area of Law: | Criminal Civil
Findings: - Made by officer on - Assessment of all sound
scene sources affecting
Immediate surrounding properties by
determination of acoustical engineer
required action - Analysis presented in
detailed report
Expected - Immediate action - Comprehensive plan to
Outcomes: - Possible cease and bring the site into
desist order, citation, or compliance
arrest - Installation of noise

abatement treatments
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2. Definitions

A-weighted sound level

A measurement of a sound level obtained using “A” frequency weighting. This weighting curve
approximates the frequency response of human hearing for low to moderate sound pressure
levels. The frequency weighting characteristics of the A-weighting filter are defined in ANSI
S1.42 and ANSI S1.4.

Background sound

Sound from all existing sources near and far that may interfere with a sound pressure level
measurement, not to include the sound source being evaluated.

Decibel (dB)

Ten times the logarithm to the base ten of the ratio of two quantities that are proportional to
power. Quantities denoted as a “level” are decibel quantities, e.g. sound pressure level.

Ensemble sound

Sound from all normal existing sources near and far at a given location, including the sound
source being evaluated. The union of all sound sources observable at the point of assessment.

Equivalent-continuous sound pressure level

The sound pressure level of a steady, continuous sound having the same sound energy as the time
varying sound measured. Ten times the logarithm to the base ten of the time average over the
period of a measurement of the square of the ratio of the sound pressure to the reference sound
pressure of 20 micropascals expressed in decibels (dB).

Fast exponential time weighting

A lowpass filter for the purpose of averaging or smoothing a signal having a time constant of
0.125 seconds applied to the square of the sound pressure as specified in ANSI S1.4-1983.

Highly impulsive sound

Impulsive sound having very rapid onset rate or rise time typically resulting from impact
processes or small arms gunfire including, but not limited to: metal hammering, wood
hammering, drop hammering, pile driving, drop forging, pneumatic hammering, pickleball
paddle and ball impacts, pavement breaking, metal impacts during rail-yard shunting operation,
and riveting. ISO 1996 differentiates highly impulsive sound from regular impulsive sound by its
noted level of intrusiveness.
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Impulsive sound

Sound that is characterized by brief excursions of sound pressure, typically less than one second,
whose peak pressure noticeably exceeds the background sound pressure.

Insertion loss (IL)

For a sound attenuator, noise barrier, or other noise abatement treatment, the decrease in sound
level at a point of observation when the noise abatement treatment is inserted between the sound
source and point of observation.

Noise

Any sound which annoys or disturbs humans or which causes or tends to cause an adverse effect
on humans, domesticated animals, or livestock.

Noise abatement plan

A detailed plan demonstrating the mitigation measures to be taken in order to meet the
requirements of this noise regulation. The noise abatement plan should describe the construction
and locations of abatement treatments with the expected sound pressure levels at the receiving
properties.

Noise impact assessment

An analysis performed by a qualified acoustical engineer which determines the potential noise
impacts of a proposed use.

Peak sound pressure

The largest absolute value of the instantaneous sound pressure in pascals (Pa) in a stated
frequency band during a specified time interval.

Regular impulsive sound
Impulsive sound that is not highly impulsive sound. This includes speech and music.
Sound exposure level (SEL)

Sound exposure level is a descriptor for characterizing the sound from individual acoustical
events. The sound exposure is the time integral of the square of the sound pressure over a time
interval equal to or greater than an acoustical event having units of pascal squared seconds. The
sound exposure level is ten times the logarithm to the base ten of the ratio of the sound exposure
to the product of the square of the reference sound pressure of 20 micropascals and the reference
time of one second expressed in decibels (dB).

Sound level meter (SLM)

An instrument used to measure sound pressure levels meeting the Type 1 standards for accuracy
in ANSI S1.4-1983. Integrating sound level meters shall comply with ANSI S1.43-1997 Type 1.
If octave band or fractional octave band filters are used, they shall comply with ANSI S1.11-
2004 Class 1.
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Sound pressure

A disturbance or perturbation of the atmospheric pressure with respect to the mean barometric
pressure producing the sensation of hearing or vibration measured in units of pascal (Pa).

Sound pressure level (SPL)

20 times the logarithm to the base 10 of the ratio of the sound pressure to the reference sound
pressure of 20 micropascals (uPa) expressed in decibels (dB).

Tonal sound

Sound having one or more single frequency oscillations (pure tones) or that is confined to a
narrow band of frequencies meeting the criteria for tonal prominence. See ANSI S12.9 Part 4
Annex C or ANSI S1.13 Annex A.
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3. Noise Regulation Best Practices

3.1 Purpose

A community is made up of individuals, families, businesses, government, land owners, tenants,
and other groups conducting activities for their livelihoods and enjoyment. The purpose of noise
regulation is to find a balance between the legitimate activities of one group and the need for
peace and quiet of another and to provide a clear process for resolving disputes when they arise.
Zoning noise regulations provide design goals for developers in planning a site for a specific
activity and serve as criteria for assessing the community noise impact of existing sites. Clear
guidance with regard to acceptable sound pressure levels is essential for ensuring new projects
conform to community standards and for evaluating the compliance of existing land uses.

Noise regulations should set clear and enforceable limits on community noise exposure that
accurately reflect the community response to a variety of common sound sources. Overly strict
regulations lead to arbitrary and selective enforcement while overly simplistic sound pressure
level limits lead to the impact of certain classifications of sound being underestimated or ignored
completely.

A well provisioned noise regulation will therefore provide a comprehensive and accurate
methodology for assessing the most common classifications of sound that impact a community.
This ensures that community noise impact will be evaluated in a way that is representative of the
experience of living and working in the community and also protects property owners from
unreasonable demands for mitigation. Most importantly the noise regulations should provide a
definitive means for bringing noise disputes to resolution.

Key goals of noise regulation include:
- Provide quantitative design targets for noise abatement
- Provide protections for neighbors for all classifications of sound
«  Protect property owners from drawn out noise disputes
Benefits of good noise regulation:
«  Defined design requirements for developers
- Easier to get financing for projects due to lower risk and uncertainty
- Enforceable standards for compliance

«  No cutting corners for contractor at risk
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3.2 Measurement Procedures

Noise regulation generally takes the form of specifying maximum allowable A-weighted sound
pressure levels at a given location. It is important that the locations specified for assessment and
compliance be accessible such as at a property boundary.

Property boundary regulations protect the receiving property in its entirety against noise
intrusions from adjacent sites. They also do not require entering private property in order to
conduct acoustical testing. Performing acoustical measurements on the offending site creates bias
due to the closer proximity to the sound source. Creating a noise abatement plan for new
developments using noise assessment locations on the receiving property or inside a structure
makes ensuring compliance more complicated. This will be discussed further in Section 3.3.

3.3 Common Ordinance Noise Descriptors

Noise ordinances often do not have objective limits on sound pressure level, but instead use
subjective criteria to evaluate noise impact. This leads to a great deal of difficulty in resolving
noise disputes since neither side can agree on what the terms mean.

One common term is “audible” or “plainly audible.” The problem with this criterion is that
neighbors will always be audible at certain times depending on meteorological conditions, time
of day, etc. This places everyone in violation of the noise code leading to arbitrary and selective
enforcement. The threshold of audibility depends on the background noise level at a specific
location and time. It is therefore unpredictable for site planning purposes and unrepeatable. There
is also no practical way to monitor without setting up a surveillance style recording system and
reviewing the playback to identify the source in question.

Another common ordinance criterion is “excessive, unnecessary or offensive noise which
disturbs the peace or quiet of any neighborhood or which causes discomfort or annoyance to any
reasonable person of normal sensitivity residing in the area.” This regulation puts the arbiter in
the position of deciding who is a reasonable person and what constitutes normal sensitivity. It
turns an engineering problem of assessing noise impact based on decades on scientific field
studies into a personal problem with no clear guidance on consistent application or how to reach
resolution.

The Maricopa County, Arizona Code, section P-23, prohibits sounds that can be “heard from
within closed residential structures.” This code is unenforceable because it is untestable. First, it
requires access to a private home or place of business. The home or business must then be
searched to verify that all doors and windows are closed. For a developer it is impossible to plan
for or ensure compliance with such an ordinance because it is dependent on the construction of
the receiving structures.

The subjective criteria described above may be difficult to enforce due to vagueness. Under the
vagueness doctrine a statute may be void if it leads to arbitrary enforcement, does not provide
fair notice of what is and is not punishable, or does not detail the procedures followed by officers
or judges of the law.
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3.4 Reducing Vagueness

The first step in reducing vagueness in noise regulation is to adopt a comprehensive, objective
standard that addresses the most common sources of noise complaints, particularly impulsive and
tonal sounds. There should be separate criteria for short and long term noise impacts. The zoning
or land use code should focus on long term impacts while the municipal code addresses short
term nuisance noise. The standards should not be overly restrictive such that common, everyday
activities cause violations leading to arbitrary enforcement.

Sounds that are subjectively negative and disturbing for contextual reasons may require
enumeration and specific restrictions in addition to sound pressure level limits. This may involve
use limitation to certain times of day, complete prohibition, or other policies as deemed
appropriate to the situation. A 5 to 10 dB adjustment for the enumerated sound sources may also
be an effective means to address their greater noise impact.

3.5 Current Standards in Noise Regulation

3.5.1 European Union Directive 2002/49

The current, most up to date noise regulations with regard to scientific research have been
enacted through European Union Directive 2002/49. This directive implements the noise
assessment methodology in International Organization for Standardization standard ISO 1996.
The American adaptation of ISO 1996 is ANSI S12.9 Part 4. These standards provide a
comprehensive, objective method to assess the community noise impact of the most common
sources of noise complaints including broadband continuous, impulsive, and tonal sounds.

In addition to the assessment methodology, ANSI S12.9 Part 5 provides guidance for acceptable
day-night levels for a variety of land uses. In practice, setting sound pressure level limits for
residential, commercial, and industrial zoning areas is usually sufficient.
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4. Classification of Environmental Sound

The impact of noise on a community is not always simply determined by the amplitude of the
sound. Sounds that vary rapidly with time or have certain frequency characteristics can have an
additional impact. This chapter discusses the classification of sounds with special characteristics
and how they relate to community noise response.

4.1 Amplitude Characteristics

4.1.1 Sound Pressure

The most fundamental characteristic of sound is its pressure amplitude measured in units of
Pascals (Pa). Due to the extremely wide sensitivity range of human hearing, sound pressure is
normally presented on a logarithmic scale known as the decibel scale and denoted by the symbol,
dB.

It is important to note that the decibel is a scale or unit of level, not a unit of measure. A decibel
quantity must therefore have a reference value to define it. Any acoustic quantity described as a
“level” is by definition on a decibel scale. The sound pressure level (SPL) is the sound pressure
in Pascals normalized to the standard acoustical reference pressure of 20 - 10 Pascals as follows,

SPL=20log,,

p
20-10°°

where p is the sound pressure in Pascals and SPL is the sound pressure level in dB.

Figure 4.1 shows some typical sound pressure levels of common sound sources. Sound pressure
levels in the blue range are very quiet and usually found only in special environments such as
anechoic test chambers or remote forest areas. The green range is typical of quiet environments.
For outdoor sound, most daytime noise regulations begin to apply in the yellow range at starting
55 dBA. The U.S Department of Housing and Urban Development will require a noise
abatement before funding residential projects above 65 dBA. Above 75 dBA they will require a
stringent approval process. At 90 dBA in the workplace, OSHA will require a hearing protection
program for workers.
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Figure 4.1. Sound Pressure Levels of Some Common Sources

4.1.2 Broadband Continuous Sound

A sound pressure level reading that does not change rapidly with time, does not contain tones,
and covers a wide frequency range is said to be broadband with respect to frequency and
continuous with respect to time. Broadband continuous sounds are characterized primarily by
their sound pressure level. Common examples are fans, well pumps, and traffic noise.

Broadband continuous sounds are the simplest to quantify and are used as a point of comparison
for other types of sound. That is, they provide a stable and relatively neutral basis for comparing
tonal, impulsive, and other special sound classifications. The sound pressure level limits set in
most noise regulations apply to this type of sound. Other sound classifications are adjusted so
that their impact can be compared to a broadband continuous sound pressure level. This greatly
simplifies noise regulations; however, it requires methodologies to be defined to accurately
normalize sounds with special characteristics on the basis of community response to those
characteristics.
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4.2 Spectral Characteristics

The spectrum of an acoustic wave refers to its frequency content. The frequency range that a
sound occupies may cover a wide band of frequencies, only a very narrow band, or even a single
frequency in the case of a tone. Frequency is measured in units of Hertz (Hz) which are
equivalent to one cycle per second.

4.2.1 Broadband

As described above, broadband means that the sound covers a broad spectrum of frequencies.
This type of sound is in general the most neutral in terms of subjective sound quality. A
broadband source with emphasis on the frequencies above 1,000 Hz may, however, be
characterized as sharp or shrill.

4.2.2 Narrowband

Sounds occupying only a narrow portion of the auditory spectrum are said to be narrowband.
Narrowband can be regarded as having a bandwidth less than 1/3 of an octave. This type of
sound is sometimes encountered in impact processes where the impact excites a structural
resonance, but the duration of the sound is very short due to damping in the structure.
Narrowband sounds will require a sound pressure level adjustment due to their spectral
characteristics in relation to broadband continuous sounds if they have tonal prominence (see
Section 5.5.1 Assessing Tonal Sounds).

4.2.3 Tonal

Sounds containing pure tonal frequencies are usually produced by rotating machinery, but can
also be electrically amplified signals such as those created by a backup alarm. Human hearing is
sensitive to tones. Sounds having tonal prominence will require an adjustment in order to be
compared to broadband continuous levels (see Section 5.5.1 Assessing Tonal Sounds).

4.2.4 Infrasound and Ultrasound

The nominal range of human hearing is 20 Hz to 20,000 Hz. Sounds outside this range are
referred to as infrasound if below 20 Hz and ultrasound if above 20,000 Hz. Objectionable
infrasound can sometimes be generated by wind turbines or industrial sound sources.

4.3 Temporal Characteristics
The way sound changes with time can have a significant influence on the noise impact.
Accounting for these characteristics is important for accurately predicting community response.

4.3.1 Stationary or Continuous

Sound that changes slowly in amplitude with time is known as continuous or in statistical terms,
stationary. In practice, sounds that do not meet the criteria for impulsive, rapid onset, or
modulated are considered continuous and do not require any sound pressure level adjustment for
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their temporal characteristics.

4.3.2 Impulsive

Impulsive sound is characterized by brief excursions of sound pressure whose peak pressure
noticeably exceeds the continuous sound pressure. The duration of a single impulsive event is
usually less than one second.

Impulsive sounds often create annoyance because they are similar to sounds that contain
important information about our environment such as a sound outside the house or a door
closing. We are sensitive to these types of sounds because they alert us to events occurring
nearby that we may need to respond to. Continuous false alarms make it difficult to relax,
concentrate, or sleep soundly without disturbance.

Many researchers have found that impulsive sound requires a level adjustment to properly
account for the special characteristics and sensitivity to this class of sound [Buchta,
Smoorenburg, Vos] and that listeners are able to differentiate between loudness and annoyance
for sounds with temporal variance [Dittrich].

Impulsive sound is considered to have three subcategories: regular impulsive, highly impulsive,
and high energy impulsive. Each of these categories has a different sound pressure level
adjustment.

Highly Impulsive

Highly impulsive sound is characterized by a sudden onset and high degree of intrusiveness. This
is common for impact processes and small arms fire. Highly impulsive sound in general has a
duration too short to be accurately measured using maximum fast exponential time weighting.
Impulses with a regular repetition rate greater than 20 Hertz may be perceived as tonal rather
than impulsive and require a tonal level adjustment.

Research has indicated that highly impulsive sound should receive a 12 to 13 dB adjustment
[Buchta, Smoorenburg]. ANSI S12.9 Part 4 and ISO 1996 Part 1 recommend a 12 dB
adjustment.

High Energy Impulsive

High energy impulsive sound is usually produced by explosive sources where the equivalent
mass of dynamite exceeds 25 grams. Common sources are blasting or artillery fire. Sonic booms
not produced by small arms fire are also included in this subcategory. High energy impulsive
sound differs from highly impulsive sound mainly in the amount of low frequency energy
produced.

Regular Impulsive

Impulsive sound not categorized as high energy or highly impulsive is categorized as regular
impulsive. ANSI S12.9 Part 4 and ISO 1996 Part 1 recommend a 5 dB adjustment for regular
impulsive sound.
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Modulated

Another type of transient sound is characterized by amplitude modulation. These sounds consist
of a continuous series of impulsive events such as speech or music. Human hearing is most
sensitive to amplitude modulation at a rate of about 4 Hz [Zwicker & Fastl, p. 177, 247-8]. This,
not surprisingly, is the rate at which talkers typically produce syllables when speaking. Sounds
having amplitude modulation near this rate may cause higher annoyance than continuous sounds
at the same sound pressure level and should be treated as regular impulsive. When a large
number of conversations is occurring at once such that the words of individual speakers cannot
be understood, the noise impact may be more similar to a broadband continuous sound source.

4.3.3 Time of Occurrence

Sounds that occur at certain times may become more objectionable. The community noise impact
of sounds that occur at night is higher than in the daytime. Community noise impact is also
higher during times when people are normally at home than when they are normally away at
work.

4.4 Ensemble and Background Sound Pressure Levels

Noise complaints usually involve a specific sound source. In any outdoor environment the source
of interest will be among many background sources. Since it is in general not possible to remove
the background sources, acoustical measurements must be performed in the presence of all active
sound sources. “Ensemble sound pressure level” will refer to the sound produced by all sources
at a given location including the source of interest. “Background sound pressure level” will refer
to the sound present with the source of interest deactivated.
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5. Measurement and Assessment of Environmental
Sound

5.1 Quantification of Sound

5.1.1 Sound Pressure

The measurement of sound in regard to noise regulation focuses on the sound pressure level
(SPL) as described in Section 4.1.1. The human ear is a pressure sensor; therefore, the SPL most
directly relates to the community response to noise. The human sensation of hearing does not,
however, work in the same way that a microphone does. Spectral and temporal characteristics of
a sound source can have a significant effect on the community response to that source. Signal
processing must be applied to the measured sound pressure in order to adjust the measurement to
the actual sensitivities of human hearing.

5.1.2 Frequency Weighting

The first step in accurately representing the perceived loudness of sound is to simulate the
frequency response of the human ear. Human hearing has lower sensitivity to sounds below 250
Hz and above 8,000 Hz as seen in Figure 5.1 [ISO 226]. Hearing sensitivity as a function of
frequency is, however, also a function of amplitude. Different frequency weighting filters must
therefore be used for different amplitude ranges. Figure 5.2 illustrates the A and C frequency
weighting curves [ANSI S1.4] that simulate the equal loudness contours of human hearing with
respect a 1,000 Hz tone at sound pressure levels of 40 and 100 dB respectively. Noise regulations
generally specify the A-weighted sound pressure level since this curve most closely matches the
target noise level goal for broadband sound sources.

A-weighted sound pressure levels are commonly expressed as dBA, dB(A), or La.
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Figure 5.1. ISO 226 Equal Loudness Contours
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Figure 5.2. ANSI S1.4-2014 Frequency Weighting Curves

5.1.3 Equivalent-continuous Sound Pressure Level

The equivalent-continuous sound pressure level is the principal acoustical quantity measured for
long term noise impact assessment. This is a root-mean-squared average of the sound pressure
over a period of time expressed as a sound pressure level. Equivalent sound pressure levels may
represent the average level over a period of minutes, an hour, or some other interval.

The A-weighted equivalent sound pressure level is represented as LA.. The equivalent-
continuous sound pressure level does not use exponential time weighting (see below).

5.1.4 Day Night Level

A variation of the A-weighted equivalent sound pressure level is the day night level (DNL or
Lan). This metric incorporates the increased sensitivity to noise at night by adding a 10 dBA
adjustment to sound occurring between 10:00 pm and 7:00 am. DNL is the most common metric
used for transportation noise and is often applied to other broadband continuous sound sources.
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5.1.5 Percentiles

To gain more insight into the noise environment during a long term measurement, some
statistical quantities may be employed. The quantities LA, and LAy, represent the A-weighted
sound pressure level exceeded during 10% and 90% of the time of the measurement. LA is
often used as an indication of the minimum background noise level without the presence of
single noise events. LA o indicates the highest sustained levels.

5.1.6 Sound Exposure Level

The sound exposure level (SEL) is used to quantify single noise events. It is particularly useful
when the duration of an impulsive sound is too short to be accurately measured with an
equivalent-continuous or exponential time weighted sound pressure level measurement. The
equivalent-continuous level represents the mean squared average sound pressure. It does not
account for instantaneous peak pressures. Impulses with short durations tend to get averaged out
although the peak pressure may be significant. This can sometimes lead to the mistaken
conclusion that the impulse has no greater noise impact than the background noise.

The sound exposure level also allows single noise events to be extracted from the measurement
so that adjustments for special characteristics can be applied to more accurately represent the
community response.

5.1.7 Peak Sound Pressure Level

For impulsive sounds with rapid onset, the instantaneous peak sound pressure level may be
important. This metric may be used to supplement the sound exposure level for highly impulsive
noise events that do not occur frequently enough to accumulate a substantial amount of sound
energy, but nevertheless do present a significant noise impact due to their high peak pressure
levels.

It should be noted that peak sound pressure level alone does not necessarily differentiate between
intrusive highly impulsive and regular impulsive sounds. Different impulsive sound sources with
the same peak sound pressure may have different noise impacts. Noise impact assessment of
impulsive sound is often multidimensional involving onset rate, frequency range, and impulse
duration.

5.2 Acoustical Instrumentation

5.2.1 The Sound Level Meter

In the regulation of community noise, a sound level meter (SLM) meeting prescribed standards
for accuracy and conformity is used. The meter consists of a microphone and a signal processing
unit that performs frequency weighting (usually A and C) and time weighting functions. The
sound pressure level is displayed on the meter. An SLM that can log sound pressure levels and
compute an equivalent-continuous level is called an integrating SLM. Modern SLMs incorporate
digital signal processing capable of logging many acoustical metrics at the same time and can
save simultaneous calibrated audio recordings for source confirmation and further analysis.
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Most professional acousticians use, and many noise regulations require, a meter meeting the
ANSI S1.4 Type 1 standard. This is the highest accuracy used for field work. Type 2 meters meet
a lower standard of accuracy and are allowed by OSHA and some municipal codes.

5.2.2 Exponential Time Weighting

When taking sound pressure level measurements in the field, the reading on the meter can
fluctuate rapidly for some sound sources. Exponential time weighting is a method of stabilizing
the reading by applying a smoothing filter to the sound pressure envelop. Professional sound
level meters will typically have three exponential time weighting settings: fast, slow, and
impulse. The slow setting has time constant of 1 second. The fast setting time constant is 0.125
seconds (1/8 of a second). For most measurements the fast setting is preferred with the exception
of impulsive sounds with a rapid onset rate.

Impulse time weighting uses a 0.035 second time constant on the rise of the sound pressure
envelop with a peak hold having a 1.5 second time constant on the decay. The purpose of this
setting is to allow a faster response on the rise of the signal to reduce the attenuation of the
maximum pressure of the impulse, but have a slow decay to hold the reading on the meter
display so it can be read and recorded. This time weighting is, however, still much slower than
the impulse produced by typical highly impulsive sound source such as a pickleball paddle
impact.

5.2.3 Integrating Sound Level Meters

Integrating SLMs integrate the sound pressure over the time period of a measurement in order to
calculate the equivalent-continuous sound pressure level (LAeq). An integrating meter is
required for noise regulations that specify metrics based on equivalent-continuous sound
pressure level such as the day night level (DNL) or hourly sound pressure level.

5.2.4 Frequency Band Analysis

Some sound level meters include filters for obtaining octave band and fractional octave band
sound pressure levels. Frequency band data is needed for designing sound walls and other noise
abatement treatments. Unweighted octave band sound pressure levels may also be used to assess
low frequency sound in regard to acoustically induced vibration caused by air handling units or
subwoofers.

5.2.5 Calibration

The calibration of the sound level meter should be recertified by a qualified, independent
metrology laboratory at intervals recommended by the manufacturer of the meter, usually one
year. The sound level meter shall be used as provided in the manufacturer’s instructions.

It is standard practice when carrying out sound pressure level measurements to place a
calibration device recommended by the meter manufacturer over the microphone before and after
testing to verify that the sensitivity of the microphone has not changed and that the equipment
has not been damaged prior to or during testing. The field calibrator should also be sent to a
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qualified metrology laboratory to have the calibration certified at intervals specified by the
equipment manufacturer. This period is usually one year.

5.3 Calculation Methods

5.3.1 Decibel Addition

When working with multiple sound sources, it may be necessary to understand how each
individual source contributes to the total sound pressure level. Decibel levels do not add
arithmetically, but must be combined logarithmically. Figure 5.3 shows a chart for adding two
levels. First, calculate the difference in the levels. Next, find the level difference on the
horizontal axis of Figure 5.3 and find the corresponding level addition of the vertical axis. Add
this number to the highest of the two levels. For example, to add two levels, 50 and 56 dB,
together, find the difference, 6 dB, on the chart. The addition is 1 dB. Therefore, the decibel sum
of 50 and 56 dB is 57 dB. If the level difference is greater than 10 dB, the contribution of the
lower level source is negligible.

Figure 5.3. Decibel Addition

Equation 5.1 gives the direct calculation for the decibel sum, Ls, of levels, L; and L.
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L,=10log,, 10" +10"'" (5.1.1)

5.3.2 Background Noise Correction

When assessing a noise issue it is common to measure the sound source of interest in the
presence of other background sources. If the background noise level is within 10 dB of the
ensemble noise level (see Section 4.4) a background noise correction should be applied to avoid
overestimating the sound pressure level produced by the source of interest.

The corrected source level, Lsouce, 18 found by the decibel subtraction of the background noise
level, Lygn, from the ensemble level, Leps.

Ly,,..=10log[10%1=—10" )| (5.2)

Source

The background corrected sound pressure level of the source can also be found using Figure 5.4.
Subtract the background sound pressure level from the ensemble level. Find this level difference
on the horizontal axis of the figure and locate the corresponding decibel value on the vertical
axis. Subtract this number from the ensemble sound pressure level to get the background
corrected level of the source.

If the ensemble sound pressure level is within 3 dB of the background noise level, the source of
interest is producing less sound pressure than the background sources and cannot be accurately
assessed. When the conditions on the site prevent the background sound pressure level from
being measured it should be noted in the measurement report.
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Figure 5.4. Background Noise Correction

Example:

An exhaust fan located on the exterior wall of a warehouse building runs continuously. A
sound pressure level measurement taken at the nearest residential property line with the
fan running reads 64 dBA. The fan is then shut off and the measurement repeated. The
sound pressure level now reads 58 dBA due to a nearby roadway.

Subtracting the background noise level (58 dBA) from the ensemble level (64 dBA),
which includes the fan and all other sound sources in the area, gives a difference of 6
dBA. From Figure 5.4, a 6 dB level difference on the horizontal axis corresponds to 1.0
dB on the vertical axis. Subtracting this number from the ensemble sound pressure level
gives a result of 63 dBA for the sound pressure level of the exhaust fan by itself.

5.4 Measurement Procedures

5.4.1 Field Calibration

The calibration of the sound level meter shall be recorded before and after each series of
measurements using a field calibrator or method recommended by the manufacturer of the meter.
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5.4.2 Measurement Conditions

To the extent practical, all sound sources contributing to the ensemble sound pressure level at the
point of measurement should be identified.

Measurements should not be performed when wind speeds exceed 10 knots (11 miles per hour, 5
meters per second), the SLM may become wet, or temperatures are outside the tolerance range of
the SLM as specified by the manufacturer. A properly fitted windscreen shall be attached to the
microphone.

Unless necessary, hourly or shorter duration measurements at distances greater than 100 feet (30
meters) should be performed on sunny days in order to avoid acoustic shadow zones formed by
thermal inversions caused by ground heating. When the sun heats the ground, the relatively
warm layer of air near the ground can cause sound to refract upward creating a complete or
partial shadow. Measurements taken in the shadow zone can underestimate the sound pressure
levels present at other times of the day.

5.4.3 Measurement Locations

The preferred noise assessment location is at the property line of the receiving property at the
point most impacted by the sound source in question. More than one measurement location may
be necessary for multiple sound sources or some noise sensitive areas.

In some situations the area most affected by the sound source of interest may be inside the
boundaries of the receiving property. This is sometimes for the case, for example, if there is a
wall blocking sound at the property line. Measuring the sound directly behind the wall may not
be representative of the sound levels farther from the wall inside the receiving property or at the
upper floors of a building located on the property.

5.4.4 Sound Level Meter Placement

The microphone of the sound level meter should be placed at a minimum height of 45 inches (1.1
meters) above ground level and a minimum distance of 12 feet (3.6 meters) from any other
reflecting surface. The microphone should not be placed closer than 12 feet (3.6 meters) from
any sound source.

Other microphone placements may be used as necessary to assess a specific noise sensitive area,
but their acoustical characteristics must be specified.

5.4.5 One Hour Equivalent-continuous Sound Pressure Level Measurements

One hour equivalent-continuous sound pressure level measurements shall be conducted using an
integrating sound level meter. For sound sources that do not change in level over time, a shorter
measurement period may be used provided the sound pressure level measured is typical of the
source in question, but not less than 2 minutes. If a sound source has a regular operating cycle,
the time period of the operating cycle, including both time on and time off, may be used for the
measurement.
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5.5 Adjusted Sound Pressure Levels

Sound sources that have special characteristics including impulsiveness and tonality have been
found to have a noise impact greater than that indicated by the equivalent-continuous level. To
account for this a set of adjustments to the equivalent-continuous sound pressure level have been
defined based on the recommendations of ANSI S12.9 Part 4. These adjustments apply to
equivalent-continuous sound pressure level measurement such as one hour A-weighted sound
pressure levels (LAeq) and octave band equivalent-continuous sound pressure levels.

5.5.1 Assessing Tonal Sounds

Sounds having tonal prominence receive a 5 dB adjustment. Tonal prominence is determined
according to ANSI S12.9 Part 4 Annex C by comparing adjacent unweighted one-third octave
band equivalent-continuous sound pressure levels to the one-third octave band containing the
tonal frequency. If the adjacent band level differences are greater than 15 dB for the 25 to 125 Hz
bands, 8 db for the 160 to 400 Hz bands, or 5 dB for the 500 to 10,000 Hz bands, the tone has
prominence and a tonal adjustment shall be applied to the one-third octave band containing the
tonal component.

Tonal prominence may also be determined using the narrowband methods in ANSI S1.13-2005
Annex A. This method may be necessary for tones that are close to the separation between two
one-third octave bands resulting in bleed over into both bands.

5.5.2 Assessing Impulsive Sounds

Two categories of impulsive sound are addressed in this document: regular impulsive and highly
impulsive.

Regular impulsive sound includes speech and music. It receives a 5 dB adjustment.

Highly impulsive sounds receive a 12 dB adjustment. Highly impulsive sounds occurring at a
rate greater than 20 per second are usually not perceived as distinct impulses and no impulse
adjustment shall apply; however, if the repetitions are regular in time a tonal sound adjustment
may be necessary.

Equivalent-continuous sound pressure level alone is not sufficient to assess sounds characterized
by impulsiveness. Highly impulsive and sporadic single events may produce a relatively small
amount of energy compared to the background noise level. This does not necessarily mean they
will not have a significant impact. Equivalent-continuous levels are often insensitive to short
duration events even though the impulses may be clearly noticeable. In these instances the sound
exposure method may be necessary to assess these events (see Section 5.5.3).

5.5.3 Applying Adjustments Using Sound Exposure Level

Impulsive sounds are usually spread out in time whereas background noise is continuous. The
background noise will therefore often contribute more to an energy averaging metric like the
equivalent-continuous sound pressure level than the impulses even though an observer on the site
may report the impulses as the primary sound source due to their high peak sound pressures. In
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cases like this a windowing method such the sound exposure must be used to separate the
impulses from the background noise so that adjustments can be appropriately applied to the part
of the ensemble sound containing the impulses.

One common use for the sound exposure level (SEL) is the comparison of two discrete sound
events; however, in the context of applying adjustments to impulsive sound the SEL will be used
to overcome the influence of the background noise by separating out the individual impulse
events from the rest of the measurement data. The SEL of a single event, SEL c\ent, can be found
from the background noise corrected equivalent-continuous sound pressure level over just the
time of the event, Leqevent,

SELevent:Leq )event+10 loglO(Tevent/TO) (53)

where Teven 1S the duration of the event in seconds and Ty is the reference time of 1 second. Teyent
should be inclusive of the entire event. In situations where the background noise level fluctuates
it may be necessary to find the background noise level in the immediate vicinity of each impulse
event in order to do the corrections.

The appropriate regular or highly impulsive adjustment can now be added directly to the SEL of
the event. This process can be repeated for each impulse to obtain a set of SELs.

In order to compare the resulting sound exposures to the level limits in the regulations, the SELs
must be converted to an equivalent-continuous level over the time period of the original
measurement. The adjusted equivalent-continuous level of the impulses during the time of the
measurement, Legaq, 1 therefore the decibel sum of each event's background corrected sound
exposure level, SELcventi, and its adjustment, K;, minus the measurement time, T, in decibels.

N 1)/ 0SEL i +K)
Legsag= 2, 10" —101log,o(T/T,) (5.4)

An alternative form of Eq. 5.4 is useful in when the mean SEL and the number of events over a
period of time are known for an impulsive sound source.

Legsagj=SEL e K jpuice 101080 (N) —101log o (T/T,) (5.5)

Here Legaqj is equal to the sum of the sound exposure level for one event occurrence, SEL ., the
adjustment for the type of impulse, Kimpuse, the number of occurrences, N, in decibels, and total
time period over which the impulses occur, T, in decibels.

Leqaqi can now be combined with the other adjusted sound source levels in the project using Eq.
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5.1 to obtain the total adjusted equivalent-continuous sound pressure level. This level can then
compared to the level limits in the noise regulations.

For more information on sound exposure level see ANSI S12.9 Part 4 and Harris, Chapter 12.

5.5.4 Time of Day Adjustments

For noise impact assessment, the day is typically divided into three segments: day, evening, and
night. For residential land uses, each of these time periods will have different noise sensitivities.
During the daytime, usually defined as 7:00 am to 7:00 pm, many people are at work or busy
with other activities away from home. In the evening, 7:00 pm to 10:00 pm, people tend to be at
home and are more aware of noise in the area. Nighttime is the most noise sensitive time as
people are sleeping. Weekends also have a higher noise sensitivity similar to evenings when
people tend to be at home, but not sleeping.

For residential land uses, time of day adjustments include a 5 dB adjustment for the evening and
a 10 dB adjustment for the nighttime hours. Weekend daytime hours also receive a 5 dB
adjustment similar to evening hours.

5.6 Measurement Reports

After a set of field measurements have been completed, a report of the findings should be issued
containing the following information:

1. Make, model, and serial number of each piece of measuring equipment

2. Date and location of the most recent laboratory calibrations

3. Site plan showing measurement locations

4. Statement of on-site calibration verification before and after each series of measurements
5

. Name of the engineer conducting the tests

For each measurement location the following information should be noted:
1. Date and time of the measurement
Acoustical metrics measured
Time and frequency weighting used

2
3
4. Microphone location and height
5. Windscreen used

6

Description of the test location including the type of ground and any reflecting surfaces
near the SLM or sound source being investigated

7. Primary and secondary sound sources contributing to the measurement
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8. Background noise level if investigating a specific sound source

9. Weather conditions: temperature, humidity, wind speed and direction, cloud cover, and
sun exposure

10. Photo image showing the sound level meter and intervening ground between the meter
and the sound source of interest

5.7 Noise Impact Assessments

5.7.1 Purpose and Methods

A noise impact assessment provides a determination of the likely effects of introducing a new
activity on the surrounding area. For new developments or modifications of existing
developments involving on site activities that are likely to have a noise impact on the
surrounding area, a noise impact assessment should be prepared by a qualified acoustical
engineer. ISO 9613 and ANSI S12.62 provide a basic methodology for predictive acoustical site
assessment; however, other methodologies may be used as appropriate for the area, conditions,
and sound sources being evaluated. A noise impact assessment may be based on measurements
of similar sound sources at a different location; however, differences in propagation paths that
may affect the noise impact must be accounted for.

5.7.2 Present and Future Noise Exposure

With many sound sources, the noise impact may increase over time, e.g. roadways and other
modes of transportation whose usage can be expected to increase in the future. In preparing noise
impact assessments for proposed developments, future usage patterns should be included in the
analysis.

5.8 Existing Noise Regulations

Best practices and current standards for noise assessment have been covered in Chapter 3. These
criteria will be used here to evaluate noise regulations that apply within the City of Centennial.

5.8.1 City of Centennial Municipal Code, Chapter 10, Article 12

The City of Centennial does not currently have a land use noise regulation. Noise violations are
defined in the Municipal Code. Two sections of the Code relate to noise assessment.

Sec. 10-12-10. - Legislative declaration.

It is hereby declared that protection and preservation of the home is of the highest
importance; that unnecessary and excessive noise is a significant source of environmental
pollution that threatens the public health, welfare, tranquility and good order of the
community; and that the prohibitions and other protections set forth in this Article are
enacted to secure and promote public peace, welfare, comfort and health.
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Sec. 10-12-20. - General prohibition.

It shall be unlawful for any person to make, continue or cause to be made or continued
any excessive or unusually loud noise which:

(1) Disturbs, annoys or endangers the peace, repose, comfort, safety or health of
others; or

(2) Endangers or injures personal or real property.

These Code sections do not prescribe an objective measure of excessive noise, but state that
“protection and preservation of the home is of the highest importance.” Section 10-12-20(1)
prohibits sound that “disturbs, annoys or endangers the peace, repose, comfort, safety or health
of others.” No guidance is given for compliance with the Code; however, ANSI S12.9 Part 4 is a
standard for assessing annoyance in a community setting caused by noise and would be in
alignment, as an objective assessment methodology, with the criteria in Section 10-12-20(1).

5.8.2 Colorado Revised Statues 25-12-101
The Colorado Revised Statues seeks to provide statewide minimum standards for noise levels.
25-12-101. Legislative declaration

The general assembly finds and declares that noise is a major source of environmental
pollution which represents a threat to the serenity and quality of life in the state of
Colorado. Excess noise often has an adverse physiological and psychological effect on
human beings, thus contributing to an economic loss to the community. Accordingly, it is
the policy of the general assembly to establish statewide standards for noise level limits
for various time periods and areas. Noise in excess of the limits provided in this article
constitutes a public nuisance.

C.R.S. 25-12-103(1) provides some objective maximum limits on permissible sound pressure
levels. For residential land uses, the daytime limit is 55 dBA. Evening hours are not defined;
however, nighttime hours are from 7:00 pm to 7:00 am. This includes hours that would normally
be considered evening. The nighttime sound pressure level limit is 50 dBA which is more typical
of'a 5 dBA evening penalty than the more customary 10 dBA nighttime level limit reduction.

Acoustical measurements are to be made 25 feet inside the receiving property boundary. This is
problematic for a number of reasons. First, it requires entering private property in order to assess
the sound level. This makes assessment, monitoring, and enforcement more difficult. It also does
not protect the entire receiving property. This can be especially impactful for residents on small
lots or rental properties where the back patio may be within this distance.

While C.R.S. 25-12-103(3) does include provisions for impulsive sound,

Periodic, impulsive, or shrill noises shall be considered a public nuisance when such
noises are at a sound level of five db(A) less than those listed in subsection (1) of this
section.

with a 5 dBA reduction in the allowable sound pressure level, this approach is overly simplistic
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and will underestimate the noise impact of highly impulsive sounds.

Overall, the noise assessment procedure in C.R.S. 25-12 appears to be a compromise between
simplicity of noise assessment and completeness. While adequate for many sound sources, it will
underestimate the noise impact some classifications of sound that include highly impulsive sound
and sounds that occur during regular nighttime hours of 10:pm to 7:00 am when most residents
are sleeping. The choice of noise assessment location 25 feet inside the receiving property
increases the difficulty of monitoring and decreases the level of protection afforded to home
owners for the use of their outdoor spaces.
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6. Characteristics of Pickleball Sound

Spendiarian & Willis has prepared many noise assessments and abatement plans for pickleball
courts. This chapter summarizes some of the knowledge gained over the years of working with
this sound source.

The main concern in regard to noise from the pickleball courts is the sound produced by the
impact of the hard plastic ball on the paddles. This sound is characterized by a sudden onset and
brief duration, thus classifying it as impulsive sound. The spectral content of the paddle impact is
narrowband with a center frequency typically between 1,000 and 2,000 Hertz. This is near the
most sensitive frequency range of human hearing.

6.1 Comparison of Pickleball to Other Activities

There is a common misconception that pickleball is acoustically equivalent to tennis, volleyball,
or many of the other activities typically found at outdoor recreation centers and parks. Numerous
news articles covering disputes over pickleball noise, many of which originate when existing
tennis courts are converted to pickleball, demonstrate that this is not the case:

Cutler, Amy, “Rise of pickleball pitting neighbor against neighbor, leading to lawsuits,”
Arizona's Family, Phoenix, Arizona. February 13, 2023.

<https://www.azfamily.com/2023/02/13/rise-pickleball-pitting-neighbor-against-
neighbor-leading-lawsuits/>

Arden, Amanda, “Lake Oswego shuts down city pickleball courts indefinitely due to
noise complaints.” KION 6 News, Portland, Oregon. January 23, 2023.
<https://www.koin.com/local/lake-oswego-shuts-down-city-pickleball-courts-
indefinitely-due-to-noise-complaints/>

Columbo, Mike, “Pickleball plan pits Kirkwood residents against neighboring country
club.” Fox 2 Now, Saint Louis, Missouri. January 26, 2023.
<https://fox2now.com/news/contact-2/pickleball-plan-pits-kirkwood-residents-against-
neighboring-country-club/>

Sheets, Connor, “Pickleball noise is fueling neighborhood drama from coast to coast.”
Los Angeles Times, Los Angeles, California. March 3, 2022.
<https://www.latimes.com/california/story/2022-03-03/pickleball-noise-fueling-

neighborhood-drama>

Adler, Erin, “Apple Valley neighbors in a pickle over pickleball noise.” Star Tribune,
Minneapolis, Minnesota. March 27, 2019. <http://www.startribune.com/apple-valley-
neighbors-in-a-pickle-over-pickleball-noise/507726242/>

Bartel, Mario, “Pickleball banished from Port Moody court after neighbours complain of
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rising stress, anxiety.” The Tri-City News, Coquitlam, British Columbia, Canada. April

24, 2021. <https://www.tricitynews.com/local-sports/these-games-are-loud-port-moody-
pickleball-neighbours-revolt-against-rising-stress-anxiety-3662369>

City of Lakewood, “Green Mountain Courts Closure.”
<https://www.lakewoodtogether.org/pickleball/news_feed/green-mountain-courts-

update>

Higgins, Sean, “No vote on residential pickleball until city adopts new land management
code.” KPCW News, Park City, Utah. January 27, 2022. <https://www.kpcw.org/park-
city/2022-01-27/no-vote-on-residential-pickleball-until-city-adopts-new-land-

management-code>

Maryniak, Paul, “Pickleball lights plan puts two HOAs at loggerheads.” Ahwatukee
Foothills News, Tempe, Arizona. November 29, 2017.
<https://www.ahwatukee.com/news/article 9056a946-d48e-11e7-9838-
8b69tb2d50b2.html>

Bottemiller, Kitty, “Too loud! Pickleball noise upsets neighbors.” Green Valley News,
Green Valley, Arizona. August 28, 2013. <https://www.gvnews.com/news/local/too-loud-
pickleball-noise-upsets-neighbors/article _542c2aac-0f91-11e3-acdc-0019bb2963f4.html>

Clay, Joanna, “Woman sues Newport Beach over pickleball noise at park near her home.”
Orange County Register, California. April 7, 2016.
<https://www.ocregister.com/2016/04/07/woman-sues-newport-beach-over-pickleball-

noise-at-park-near-her-home/>

Wheatley, Mike, “Noisy pickleball courts cause upset with homeowners.” Realty Biz
News. March 15, 2022. <https://realtybiznews.com/noisy-pickleball-courts-cause-upset-
with-homeowners/98768719/#:~:text=In one lawsuit in Newport Beach%2C Calif.%2C
a.are causing them less enjoyment of their home.>

Lazaruk, Susan, “Pickleballers face off with residents over noise in Metro Vancouver.”
Vancouver Sun, Toronto, Ontario, Canada. February 2, 2022.
<https://vancouversun.com/news/local-news/pickleballers-face-off-with-residents-over-
noise-in-metro-vancouver>

Shanes, Alexis, “Village in a pickle: How Ridgewood plans to tone down the pickleball
court noise.” northjersey.com, California. January 16, 2020.
<https://www.northjersey.com/story/news/bergen/ridgewood/2020/01/16/ridgewood-nj-
pickleball-noise-reduction-measures/4480463002/>

Monterey Herald Staff, “Pickleball noise controversy goes before city leaders Pacific
Grove neighbors object to game at nearby tennis courts.” The Mercury News, California.
September 19, 2019. <https://www.mercurynews.com/2019/09/19/pickleball-noise-
controversy-goes-before-city-leaders/>

Fraser, Patrick and Rodriguez, Ambar, “What to do about constant pickleball noise?”’
WSVN 7 News Miami, Miami, Florida. March 27, 2019. <https://wsvn.com/news/help-
me-howard/what-to-do-about-constant-pickleball-noise/>
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Sutphin, Daniel, “Nixing the noise: Sound fence construction underway at Gilchrist
pickleball courts.” Port Charlotte Sun, Charlotte Harbor, Florida. May 20, 2019.
<https://www.yoursun.com/charlotte/news/nixing-the-noise-sound-fence-construction-
underway-at-gilchrist-pickleball/article 79a764de-7blc-11e9-b4d4-6bcaa919f3f3.html>

Corrigan, James, “York residents complain noise from pickleball club is hurting quality
of life.” WMTW News 8, Portland, Maine. November 16, 2021.
<https://www.wmtw.com/article/york-residents-complain-noise-from-pickleball-club-is-
hurting-quality-of-1ife/38271921>

It should be clear from the above list of references that pickleball constitutes a significant change
in the acoustic environment of the area surrounding the courts in comparison to tennis and must
be planned for accordingly. In particular, the impulsive sound produced by the impact of the hard
plastic ball on the paddle can cause significant noise impact for those living near the courts.

6.2 Effects of Impulsive Sound

Persistent impulsive sounds create annoyance because they are similar to sounds that contain
important information about our environment such as footsteps, a door opening, a tap at the
window, or speech. We are sensitive to these types of sounds because they alert us to events
occurring nearby that we may need to respond to. Continuous false alarms such as the popping
sound created by pickleball paddle impacts make it difficult to relax, concentrate, or sleep
soundly without disturbance as each time a pop is heard it draws the attention, creating
distraction.

6.3 Acoustical Characteristics

The sound produced by the impact between a pickleball and paddle is characterized by a rapid
onset and brief duration, typically on the order of 2 to 10 milliseconds (0.002 to 0.010 seconds)
for the direct path sound. This classifies it as impulsive sound. Figure 6.1 shows a time trace of a
pickleball paddle impact measured near Phoenix, Arizona. The main part of the direct sound
impulse can be seen to be less than two milliseconds followed by a rapid decay and some later
reverberant arrivals.
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Figure 6.1. Pickleball Paddle and Ball Impact Sound Pressure Trace
1 millisecond (ms) = 0.001 seconds.

The spectral content of the paddle impact is narrowband with a center frequency typically near
1,000 Hz (see Figure 6.2). Although it does not meet most guidelines for tonal prominence such
as Annex C of ANSI S12.9 Part 4 or ANSI S1.13, it does impart a vague sensation of pitch
similar to a wood block percussion musical instrument. The radiation pattern of the paddle is
more or less a dipole, i.e. the sound from the front and back of the paddle is of opposite polarity
and cancels itself in the plane of the paddle. Therefore, orienting the courts so that the direction
of play faces away from noise sensitive areas can provide some attenuation.

The sound power spectrum of the pickleball and paddle impact has two basic shapes depending
on how the ball is hit. Figure 6.2 and Figure 6.3 show the power spectra of a 'sharp' hit and a
'dull" hit. The curves are not calibrated for absolute level, but can be compared relatively.

The sharp hit spectrum shows a narrowband signature. The frequency of the peak typically varies
between 1,000 and 2,000 Hz. The energy in the dull hit is more spread out, but still peaks
between 1,000 and 2,000 Hz.
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Figure 6.2. Spectral Response of a Sharp Hit
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Figure 6.3. Spectral Response of a Dull Hit

A sound wall design will require effective attenuation in the 1,000 Hz octave band and above. In
most applications, any material having a sound transmission class meeting STC 20 can be used
to construct a sound wall or fence for pickleball provided best practices for sound barrier
construction are followed.

6.4 Directivity of Pickleball Courts

The impulsive sound of the paddle impacts is radiated mainly by the large, flat paddle surface.
Since both faces of the paddle are connected internally by a honeycomb structure and move
together in vibration, one side of the paddle will produce a positive sound pressure while the
other produces a negative sound pressure similar to a loudspeaker diaphragm that is not mounted
in a cabinet. The result is that these two pressure waves having opposite polarity will cancel in
the plane of the paddle where the path length from each face is the same to all receiver locations.
This is known as a dipole or figure eight radiation pattern.

The positions of the paddles relative to the court change with each hit; however, the object of the
game is to hit the ball to the opposite half of the court. Therefore, the dipole axis of each paddle
impact will be in the general direction of play and not completely random. Measurements of
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several pickleball facilities have shown that this results in a null depth of 4 to 5 dB. Figure 6.4
compares a typical pickleball court directivity pattern to a mathematical dipole where 0° and 180°
are in the direction of play and the null is on the 90° and 270° bearings. Several decibels of
attenuation can often be obtained simply by optimizing the orientation of the courts with respect
to noise sensitive areas.

Figure 6.4. Typical Pickleball Court Directivity in Decibels

6.5 Noise Impact of Speech

In addition to the paddle impacts, speech is also a sound source on pickleball courts. While there
are standards for speech sound power levels at various degrees of vocal effort such as ANSI
S3.5, sound from speech emitted from pickleball courts can vary greatly with who is playing on
the courts at a given time and be difficult to predict. In practice, noise abatement treatments
sufficient to mitigate the paddle impacts should also be sufficient for speech from the courts as
the paddle impacts typically have a greater noise impact.
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Most noise objections regarding speech on pickleball courts are related to the content of the
speech rather than the loudness. While the sound level of the speech can be reduced through
abatement treatments, it cannot be made inaudible in most situations. A noise impact of this type
must be addressed through court usage policy.

For tournament play, the overall speech pattern becomes more predictable. There are more sound
sources that will approach a statistical average such as that described in ANSI S3.5. A total sound
power level for the bleachers or spectator area can be calculated based on seating capacity or
through direct measurement during a tournament.
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7. Influence of Environmental Factors

7.1 Number and Arrangement of Pickleball Courts

Pickleball courts are usually placed on a rectangular concrete pad approximately 30 by 60 feet.
This is one quarter the size of a typical tennis court pad such that a tennis court can be converted
into four pickleball courts. An important factor influencing the amount of sound reaching
neighboring properties will be the number of pickleball courts. A doubling of the number of
courts will result in a doubling of the number of sound sources and therefore the sound power
emitted. This corresponds to a 3 dB increase in sound power level. Pickleball courts are,
however, not a single sound source, but a distribution of many sound sources spread over the
area of the courts. For this reason, sound radiated from pickleball courts will not follow the
inverse square law unless the distance from the center of the courts to the point of observation is
large compared to the dimensions of the court or group of courts.

Figure 7.1 shows the ANSI S12.9 adjusted sound pressure level contours (see Section 8.3.3) at a
height of 5 feet above grade for four courts, indicated by the red box, at the center of the main
group of pickleball courts. For reference, the two groups of eight courts together have a width
east to west of 136 feet and a length north to south of 268 feet. The oblong shape of the contours
is not a result of the rectangular layout of the courts, but the directivity of the individual courts
themselves (see Section 6.4).

The 55 dBA contour extends about 480 feet from the courts in the direction of play and 260 feet
laterally. Figure 7.2 expands the number of pickleball courts to eight arranged in pairs end to
end. The 55 dBA contour extends about 630 feet from the courts in the direction of play and 350
feet laterally. Figure 7.3 rearranges the eight courts into two rows side by side. The 55 dBA
contour extends about 685 feet from the courts in the direction of play and 340 feet laterally.
Doubling the number of courts causes the 55 dBA contour to move out 30% to 40% of the
distance from the courts pad (red boxes) depending on how the courts are arranged.

The hypothetical examples above were created on level ground with a mixed ground type outside
of the concrete pads for the courts (ISO 9613 ground factor, G = 0.5). In practice, noise
complaints about pickleball courts at distances greater than 500 to 600 feet are rare. Real
pickleball sites will usually have topographical features that hinder sound propagation at farther
distances as well as structures that block or scatter sound. Pickleball courts across water may be
an exception with the possibility of complaints occurring at distances approaching 800 to 1,000
feet.
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Figure 7.1. Adjusted Sound Pressure Level from Four Pickleball Courts
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Figure 7.2. Adjusted Sound Pressure Level from Eight Pickleball Courts Aligned
Longitudinally
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Figure 7.3. Adjusted Sound Pressure Level from Eht Pickleball Courts Aligned Laterally
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7.2 Topography

7.21 Sight Lines

In order for a noise barrier to be effective, it must block the line of sight from the sound source to
the point of observation. Homes sitting at an elevation higher than the proposed pickleball courts
can be difficult to shield, particularly if they have more than one floor, balconies, or raised decks.
Attention must be given to sight lines to determine whether a sound wall system can be a
practical solution as a noise abatement treatment.

7.2.2 Noise Sensitive Locations Above Ground Level

In addition to elevation differences between the pickleball courts and surrounding properties,
multistory housing can also result in sight line issues that lead to poor shielding. Figure 7.4
shows a mitigation example with four active pickleball courts in the southwest corner of the
complex and a two story building to the south. A 10 foot sound wall (red line) has been placed
along the south and west sides of the courts. The sound pressure level contours are at an
elevation of 5 feet above grade. The 55 dBA contour does not reach the building.

In Figure 7.5, the elevation of the sound pressure level contours has been raised to 15 feet above
grade, about the height of a second floor bedroom window or a person standing on a second floor
balcony or raised deck. The 55 dBA contour can now be seen to contact the building. This shows
the importance of checking all floors of nearby structures to ensure that acoustical design targets
are being met.

It is important to note that, since the observation point on the second floor can overlook the
sound wall, some paddle impacts will not be shielded. Although the partial shielding of the
majority of the sound source locations is enough to lower the adjusted sound pressure level close
to the target level of 55 dBA, peak sound pressures may not decrease as much as the adjusted
level since some individual paddle impacts will not be shielded and may still have a significant
noise impact.
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gure 7.5. ‘ djusted Sund Pressure Level Contours, Four Courts, 10 Foot Wall, 15 Foot
Elevation

7.3 Ground

7.3.1 Attenuation

Some amount of attenuation can occur for sound passing over porous ground. This will mostly
include friable soil with vegetation growing on it. Hard surfaces like concrete and asphalt are
reflective. Painted concrete surfaces like sports courts are very reflective.
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This should be considered when placing a noise barrier on a particular ground type. The barrier
will block the ground wave and remove the ground effect. This will affect the performance of the
noise barrier. Blocking the ground wave over hard ground will enhance the insertion loss, the
difference in before and after sound levels, of the barrier while blocking the ground wave over
absorbing ground may cause the insertion loss of the barrier to be less than expected.

7.3.2 Refraction

Refraction caused by temperature gradients over certain ground can effectively cause sound to
travel farther. Refraction is the bending of the path sound travels towards regions of lower sound
speed, e.g. cooler air. This can be the result of temperature stratification of the atmosphere or
wind. In low lying places where cool air tends to collect in the evenings or over irrigated ground
where evaporative cooling can occur such as a golf course, a temperature lapse condition can
develop with warm air above and cool air below. This will result in sound arcing down toward
the ground. Refraction caused by a temperature lapse condition can result in sound arcing over
obstacles on the ground that would normally impede its propagation thereby making it louder at
farther distances.

7.3.3 Valleys

Parks located at the bottom of a valley can pose a particular challenge as they tend to experience
temperature stratification conditions regularly. Further, the sides of the valley may trap sound
and send it echoing back to locations on the opposite side. Valleys often require a detailed
propagation study to understand how sound moves through the area at different times of the day.

7.3.4 Water

Bodies of water such as a pond or lake are a special type of ground that is highly reflective. It
also tends to form a layer of cool air near its surface causing refraction effects similar to those
described above. Sound propagation over water can be difficult to predict as its surface changes
with wind and weather conditions. In calm conditions sound carries long distances over the
surface of water. If a significant portion of the ground between a sound source and receiving
property is water a detailed propagation study may be needed to determine the ground
attenuation.

7.4 Reflective Surfaces

Surfaces that reflect sound that are close to the pickleball courts can redirect sound in
undesirable directions. These surfaces can be building facades, retaining walls, or even noise
barriers. Mass-loaded vinyl (MLV) fence covers are particularly reflective and may not be
appropriate in some applications. Unpainted masonry walls retain some porosity and will absorb
a small small of sound, but should be considered reflective for the purposes of outdoor sound
propagation.

Reflected sound from a single surface may increase the total sound pressure level as much as 3
dB over the level of the sound coming directly from the source. (Due to the short duration of the
impulse produced by a paddle impact and its short wavelength it is difficult to get the reflected
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sound to sum coherently with the direct sound) The positions of noise barriers must be planned
strategically to prevent sound from going in unwanted directions and creating a new noise issue.

Parallel reflective surfaces can severely degrade the performance of a noise barrier. See Section
9.2.3 for more information on this design issue.
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8. Noise Assessment Procedures for Pickleball Sound

8.1 Inaccuracies of Simple Averaging Techniques

8.1.1 Equivalent-continuous Sound Pressure Level

The equivalent-continuous level (Leq) is a type of average sound pressure level over the entire
period of a measurement. It represents a sound pressure level that has the same total energy as a
measured sound pressure level that may vary over the time of the measurement.

While the equivalent-continuous sound pressure level includes all acoustical events and
background noise that occur during the time of a measurement, including short impulsive events
such as pickleball paddle impacts, it only gives an indication of the average level. It is not
strongly influenced by peak sound pressure levels. For example, four pickleball courts may
produce 50 to 60 paddle impacts each minute. That is one impact about every second.
Equivalent-continuous averaging will therefore spread the energy of each paddle impact over a
period of about one second. The result is that the paddle impacts will usually be indistinguishable
from the background noise due to their very short duration. This, however, will not be what is
reported by observers near the courts.

The main issue with using equivalent-continuous sound pressure level with pickleball is that it
cannot be used to assess impulsive sound. This is the primary concern of neighbors living close
to pickleball courts. A different metric that can account for the noise impact of the paddle
impacts must be found.

8.1.2 Exponential Time Weighting

Sound level meters will typically have two smoothing filters called fast and slow time weighting
having time constants of 0.125 and 1.0 second respectively. These are first order lowpass filters
applied to the square of the sound pressure and are known as exponential time weighting. Some
meters will also have an impulse peak hold filter with a 35 millisecond time constant on the rise
of the sound pressure level and a slow 1.5 second decay to assist in reading the maximum level.

Fast exponential time weighting is often recommended for assessing impulsive sound. For highly
impulsive sounds having short durations this metric does not work well. When the averaging
time of the time weighting is longer than the duration of the impulse, the impulse is in the
stopband of the lowpass filter. In other words, the time weighting is filtering out the impulsive
sound source being measured. That is the purpose of a smoothing filter.

Figure 8.1 demonstrates the filter response to a burst of sound just long enough to achieve a
reasonably accurate reading within 0.5 dB of the true sound pressure level. The red curve
represents the envelop of a burst of sound 0.277 seconds in duration. This is the time required for
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the output of the fast exponential time averaging filter (blue curve) to rise to within 0.5 dB of the
actual sound pressure level of the sound burst. When the sound burst ends, the output of the
exponential time averaging filter begins to decay. The peak value in the output of the fast
exponential time averaging filter, after being converted to sound pressure level, is known as the
Lmax level.

Figure 8.1. Fast Time Averaging Filter Response to a 0.277 Second Sound Burst

Figure 8.1 shows the behavior of the fast exponential time averaging filter and Lmax when used
properly. Figure 8.2 illustrates how the fast exponential time averaging filter responds to a
typical pickleball paddle impact. Note that the time scale has been reduced for clarity. At the end
of the 0.002 second impulse, the fast exponential time averaging filter has only had time to rise
to a level that is 18 dB below the true sound pressure level of the impulse. The pickleball paddle
impulse is so much shorter than the time constant of the averaging filter that the exponential
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curvature of the filter response is not even visible. It is clear that fast exponential time weighting,
much less slow exponential time weighting, cannot be used to assess the noise impact of
pickleball paddle impacts.

Figure 8.2. Fast Time Averaging Filter Response to a Typical Pickleball Paddle Impact

8.1.3 Percentile Sound Pressure Levels

Another common method of analyzing sound pressure level over time is to rank the levels by the
percentage of time that a given level is exceeded. Percentile sound pressure level is described in
Section 5.1.5. For impulsive sound, percentile levels suffer from the issues of both equivalent-
continuous and exponential time weighted levels.

The majority of the energy in pickleball paddle impacts constitutes a very small percentage of the
total measurement time. Even very low percentile levels like LAy, the sound pressure level
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exceeded 1% of the time, are little influenced. Further, percentile levels are usually calculated
from the fast exponential time weighted level, a metric that already strongly attenuates the short
duration impulses of the paddle impacts. Like the previous averaging methods, percentile sound
pressure levels do not distinguish paddle impacts well from background noise and correlate
poorly with the community response to this type of sound source.

8.2 Best Practices for Assessment of Impulsive Sound

Assessment of impulsive sound is multi-dimensional. In addition to loudness, other
characteristics like onset rate, duration, and frequency range need to be considered as well to
gauge the true noise impact. Due to the short duration of paddle impacts, averaging sound
pressure level metrics such as equivalent-continuous level (LAeq), maximum fast exponential
time weighted level (LAmax), and impulse time weighting (LAI) fail to accurately represent the
perceived loudness and annoyance of the paddle impacts and impact processes in general. To get
a better correlation with the actual response of the surrounding community to this type of sound
metrics with a shorter time scale are needed.

The paddle impact sound pressure level is better represented by a combination of peak sound
pressure level and sound exposure level (SEL). Using the sound exposure level involves
windowing the measured sound pressure in time to include only the paddle impact and
reflections from nearby surfaces as seen in Figure 6.1. The equivalent-continuous sound pressure
level of the windowed impact is then normalized to the length of the window giving a
representation of the energy in the impact alone. Appropriate adjustments for impulsive sounds
can then be applied to the impacts as described next.

Most acoustical standards for sound pressure levels with regard to compatible land use provide
adjustment factors for different types of sound, e.g. impulsive, tonal, time of day, etc. Each of
these categories of sound produces different levels of community impact and annoyance due to
their temporal or spectral characteristics in comparison to a broadband sound that does not vary
in level or frequency content with time. The purpose of the adjustment factors is to normalize
these types of sound to a neutral broadband sound pressure level so that they can be reasonably
compared to a defined sound pressure level limit.

ANSI S12.9 Part 4 and ISO 1996 Part 1 give criteria for assigning adjustment factors to a variety
of sound classifications. Sounds produced by impact processes are typically classified as ‘highly
impulsive’ due to their high onset rates and intrusiveness and assigned a 12 dB adjustment.
Experience has shown that pickleball paddle impacts should be adjusted as highly impulsive
sounds in order to set appropriate performance goals for abatement treatments. Inadequate
abatement treatment may lead to ongoing complaints, strained relations with neighbors, legal
action, the need for continued involvement on the part of authorities, retrofitting, and possibly
demolition costs to improve the abatement later.
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8.3 Measurement Procedures for Highly Impulsive Sound

8.3.1 Measuring the Paddle Impacts

General procedures for conducting and reporting acoustical measurements have been covered in
Chapter 5. For pickleball, the sound level meter should be set up to record continuous audio.
This will be needed for assessing the impulses produced by the paddle impacts. The audio should
be written to an uncompressed file format such as WAV with the following properties.

Encoding: linear PCM WAV file format or other suitable lossless audio file format
Sampling rate: 48 kHz (minimum)

Resolution: 24 bit (minimum)

Audio recordings of the field calibration tone should be made as well and the Leq noted for
future reference.

Logged data should be sampled at no more than one second intervals and include for each log
interval,

Peak sound pressure levels

o LApk (A-weighted peak level)

o LZpk (unweighted peak level)

For speech assessment

o LAmax (maximum A-weighted fast exponential time weighted level)
For background level

o LAeq (A-weighted equivalent-continuous level)

o LAF (A-weighted fast exponential time weighted level)

o LAS (A-weighted slow exponential time weighted level)

8.3.2 Measuring Background Levels

Background noise level measurements should be made without pickleball activity at each
measurement location. In practice it has been found that background levels should be performed
either before or after the pickleball courts are in use so as not to disrupt the rhythm of play by
starting and stopping or otherwise interfering with the use of the courts. For noise monitoring
situations where the sound level meter is left to run all day it may be necessary to find a time in
the recorded data where the pickleball courts were not being used in order to assess the
background noise level at different times of day.

Spendiarian & Willis Acoustics & Noise Control LLC
59 of 77



8.3.3 Data Analysis

Analysis of the measured data is performed on the sound exposure levels of the individual, A-
weighted paddle impacts. A minimum of 30 paddle impacts should be obtained at each test
location.

Sound Exposure Level

Some analysis and reporting software packages that work with a particular sound level meter
may be able to do sound exposure analysis; however, they must be able to work on time scales
less than one second. While the main part of the acoustical energy occurs within about a 10
millisecond window, later reflection and reverberation must also be included in the sound
exposure window. The sound exposure should include all of the initial impulse and reverberant
decay tail. See Sections 5.1.6 and 5.5.3 for more information on calculating sound exposure
level.

Background Noise Correction

A Dbackground correction should be applied to each paddle impact. Since these are short
impulses, only a small sample of the background noise immediately before, or if necessary after,
the paddle impact is needed. This is will give a more accurate correction in areas of high activity
where the background noise level is fluctuating between paddle impacts. The procedure for
background noise correction is explained in Section 5.3.2. It should be carried out on the
equivalent-continuous level of the individual paddle impact, not on the sound exposure level
directly. The background corrected equivalent-continuous level of the paddle impact is then
converted to a sound exposure level for further analysis.

Adjusted Sound Pressure Level

There are two adjustments that will normally apply to pickleball paddle impacts, highly
impulsive and day of week. The highly impulsive adjustment is 12 dB.

Noise assessment should be performed for the most impactful use case. A 5 dB adjust is therefore
applied to account for the additional noise sensitivity during times when neighbors tend to be at
home such as weekends and evenings.

This brings the total adjustment to 17 dB. The adjustment can be applied directly to the
calculated sound exposure levels.

Now that the sound exposure levels have been adjusted, the adjusted sound pressure level can be
calculated. This procedure is explained in Section 5.5.3. The adjusted sound pressure level can
now be compared to applicable maximum permitted sound levels.

8.4 Noise Assessment of Spectator Speech

For larger crowds of people such as found at a tournament, ANSI S3.5 provides standard speech
power levels for different vocal efforts. The loud vocal effort may be most appropriate for most
events.
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Sound pressure level measurements of spectators at a tournament would be a better estimate
where possible. Differences in the number of spectators present during the measurement and the
number expected at the proposed venue should be taken into account.

8.5 Site Simulation

An ISO 9613 or other suitable outdoor sound propagation standard can be used to calculate
sound pressure levels at neighboring properties. Other more detailed environmental noise
simulation methods exist and are also acceptable; however, ISO 9613 is simple and widely used
with reasonable accuracy in most situations. There are many software packages available that
implement this standard propagation model such as SoundPlan and iNoise.

8.5.1 Modeling Distributed Sound Sources

Figure 8.3 shows the dimensions of a pickleball court. Most paddle impacts occur between the
baseline and no volley zone on each half of the court; however, serves are required to be made
from behind the baseline.
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Figure 8.3. Pickleball Court Dimensions

Sound radiated from pickleball courts will not follow the inverse square law until the distance to
the point of observation is large compared to the dimensions of the court or group of courts. The
inverse square law states that sound radiated from a point source will decrease in level at a rate
of 6 dB for every doubling in distance. As seen in Figure 8.4, this does not hold true for
distributions of sound sources at close range. The figure compares two sound sources at the
opposite baselines of a pickleball court to a single source approximation located at the center of
the court. The vertical dashed green lines represent the edges of the concrete pad. The lower
graph is the difference between the two curves in the graph above. The point of observation must
be almost three court lengths before the level difference is within 0.5 dB.
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Figure 8.4. Sound Pressure Level at Distance from Court Center for One and Two Sources

For this reason, it is recommended to use multiple sound sources on each pickleball court when
constructing an acoustical model of the courts. A vertical area source, i.e. a distribution of sound
sources on a vertical plane located at the baseline at each end of each court extending the width
of the baseline and from the playing surface to a height of 8 feet, is recommended. This
arrangement is chosen for simplicity and to better ensure that the extents of noise barriers are not
underestimated in the noise abatement planning stage.

8.5.2 Pickleball Court Directivity

As described in Section 6.4, pickleball courts have a directivity pattern that is bidirectional.
Measurements at numerous pickleball courts have shown that the directivity pattern can be
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approximated as shown in Table 8.1 or by using Eq. 8.1 where 0 is the angle of the receiver with
respect to the direction of play and D is the attenuation in decibels from the directivity.

D=201og,,(V(cos*(6)+10" > sin?(6))) (8.1)

Angle Attenuation
(deg) (dB)
0 0.0
10 -0.1
20 -0.4
30 -0.8
40 -1.4
50 2.2
60 -3.1
70 -4.0
80 4.7
90 -5.0
100 4.7
110 -4.0
120 3.1
130 2.2
140 -1.4
150 -0.8
160 -0.4
170 -0.1
180 0.0
Table 8.1. Pickleball
Court Directivity
Pattern
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9. Noise Abatement Methods

When a noise impact assessment indicates that activities planned for a site exceed the limits set
in the noise regulations, a noise abatement plan to bring the site into compliance should be
prepared by a qualified acoustical engineer.

9.1 Setbacks

A noise abatement plan begins with sufficient setback to noise sensitive areas to make abatement
treatments effective. Any given noise abatement treatment will produce a limited amount insert
loss or attenuation. A noise abatement plan for a site generally consists of a number of different
treatments that work together to achieve an acceptable sound level in the surrounding area. Any
deficit in the amount noise reduction achievable through mitigation treatments must be made up
for in setback. In short, the setback is what makes the rest of the noise abatement plan possible.

One approach to setbacks is to simply prescribe a minimum setback with regard to all residential
land uses. This has been done recently by Park City, Utah. Under their new pickleball code
amendment [Park City], proposed pickleball courts within 600 feet of residential properties must
have a noise abatement plan prepared. Pickleball courts within 150 feet of residential properties
are not permitted.

This approach has the advantage of being easy to understand and apply; however, there are some
situations where it may not be possible to create an effective noise abatement plan at 150 feet due
to elevation differences or multi-story housing that make sufficient shielding by a sound wall
impractical or impossible. In some special cases it may be possible to mitigate pickleball courts
closer than 150 feet. Thus a 150 foot setback requirement would be overly restrictive in these
applications.

Pickleball courts within 100 feet of residential land uses have proven to be problematic resulting
in lawsuits, strict limitations on usage, and court closures. Courts within 150 feet of residential
land uses require careful noise abatement planning using modern methods of noise assessment
for highly impulsive sound such as ANSI S12.9 Part 4 described in previous chapters and strict
adherence to design specifications.

9.2 Noise Barriers

9.2.1 Performance Requirements

Sound walls and fence covers are the main noise abatement treatments utilized for pickleball
noise control. Sound walls are a more permanent and aesthetic solution while fence covers have
lower material and installation costs. Both types of barriers can have reflective or sound
absorbing surfaces.
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There are a variety of materials and products available that are acceptable for pickleball
mitigation. It is important that they meet a few minimum requirements.

Sound must not be able to penetrate though the barrier material. For pickleball, this means the
barrier material must have a minimum sound transmission class (STC) of 20. This is not difficult
to achieve with many solid materials that can include many options from mass-loaded vinyl
(MLV) fence covers to masonry walls. Materials such as wind screens attached to court fencing
and vegetation in the form of a hedges provide a level of visual privacy, but should not be
considered noise abatement treatments.

In order to maintain the integrity of the barrier transmission loss, penetrations in the barrier
surfaces cannot exceed 1% of the surface area. There can be no gaps between the bottom of the
barrier and the ground or between barrier sections. Fence covers must be installed with the
manufacturer's recommended amount of panel overlap.

9.2.2 Fence Cover Safety Notice

IMPORTANT

Standard chain link court fencing may not be rated for wind loading with a solid material
attached. This can pose a danger of fence collapse in high winds. Many fence manufacturers
produce reinforcement kits to stabilize fencing for this type of loading. It is important to consult
with the fence manufacturer or a structural engineer prior to attaching MLV, sound blankets, or
anything other solid material to an existing open link fence.

9.2.3 Parallel Surfaces

A common problem encountered when designing a noise barrier system for pickleball courts is
the need to shield homes on opposite sides of the courts. Arranging reflective noise barriers so
that they have parallel faces creates a situation where the sound is trapped between the interior
surfaces and cannot dissipate. It has nowhere to go but over the noise barrier. This will
significantly degrade its acoustical performance. If this layout cannot be avoided by changing the
relative positions of the two walls, sound absorption will be needed on the interior surfaces to
control acoustical energy buildup.

Figure 9.1 shows a performance comparison of several surface materials on opposite sides of two
pickleball courts arranged end to end. Carsonite is a sound wall system with integrated sound
absorption. It is commonly used for noise mitigation along roadways and absorbs well at 1,000
Hz, the critical frequency for pickleball paddle impacts. AudioSeal is an outdoor sound
absorbing blanket material that can be attached to a fence. It does not absorb as well as the
Carsonite at higher frequencies, but still performs adequately. The MLV curve is notably higher
than the AudioSeal and Carsonite curves due to its high reflectivity at 1,000 Hz.
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Figure 9.1. Performance Comparison of Interior Parallel Surfaces of Noise Barriers

It should also be noted that the slopes of the AudioSeal and Carsonite curves are almost identical
to the slope of the curve for no noise barrier. The MLV curve has a notably shallower slope that
trends toward the no barrier use case at distances farther from the noise barrier. This is the result
of the large number of high amplitude image sources produced by reflective interior surfaces of
the MLV.

Note: The ISO 9613 standard contains provisions for only one reflection. Acoustical
simulation software implementing this standard will not calculate the case of parallel
walls accurately. The above figure was created using multiple image sources and 40™
order reflections for the MLV surfaces in order to get convergence on a solution.

9.2.4 Lowering Pickleball Courts

One approach to free standing sound walls is to lower the elevation of the pickleball courts by
excavating the soil at the location of the courts and using it to create a berm next to the courts.
While this can have some acoustical benefits in some situations, it is more of a cost saving
design choice. By constructing the sound wall on top of the berm, a lower wall height will be
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required and the wall will be less expensive to build.

9.2.5 Ventilation and Air Flow

In summer, pickleball courts, like any outdoor sport played on a hard court, can become hot.
Sound walls and fence covers will impede the air flow over the courts and make the courts feel
even warmer. It may be possible to alleviate this to a degree by using overlapping wall sections
that allow some breeze to pass through. This usually requires an overlap of at least four times the
width of the gap between the wall sections. Sound absorbing material may also be needed in the
gap to control flutter reflections that allow sound from the pickleball courts to work its way
through the overlap. There must be no line of sight to players on the courts possible through the
gap. If necessary, add a wall extension to shield the outside opening of the overlap. This wall
layout can also be used as a passageway for ingress and egress.

Exterior

Pickleball Court

Figure 9.2. Sound Wall Overlap

9.3 Court Orientation

From the examples of pickleball court directivity in Section 7.1, it is apparent that the orientation
of pickleball courts can be used as a noise mitigation measure. By turning the courts so that a
noise sensitive area is to the side of the courts, sound levels in that direction can be reduced 3 to
5 dBA.

This may not be an ideal solution in some situations. It is preferable to have the direction of play
roughly north-south to reduce glare from the sun during play. It is, however, worth the effort to
take advantage of this characteristic of pickleball paddle radiation when it will not interfere with
the use of the courts.

9.4 Sound Masking

9.4.1 Masking Requirements

Masking of a sound source refers to changing the threshold of hearing by introducing another
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sound source such that the first sound source can no longer be heard. This is difficult to achieve
with impulsive sounds because of their high peak sound pressure levels. Since impulsive sound
is by nature intermittent and of limited duration, a masking source would have to operate
continuously at a high amplitude in order to mask the impulse. This will often create a new noise
issue.

Pickleball paddle impacts produce sound mostly in the 1,000 Hz octave band. The masking
source must therefore also product sufficient sound in the 1,000 Hz octave band to cover the
sound of the paddle impacts.

9.4.2 Roadways

Roadways are a broadband, continuous sound source. In general, even busy highways are not
able to mask pickleball courts due to the high peak sound pressures of the paddle impacts. Traffic
noise tends to be mostly low to mid frequency sound and does not have sufficient energy in the
1,000 Hz octave band to effectively mask pickleball.

It appears to be a common perception that placing pickleball courts in neighborhoods located
close to main arteries or interstates will prevent noise issues due to the sound from the roadway.
In practice, this has not proven to be the case as seen at Glenhaven Park in La Canada Flintridge,
California [La Cafiada Flintridge]. This neighborhood park is located adjacent to Interstate 210
on the north side of Los Angeles.

9.4.3 Fountains

There is some evidence that water fountains can be beneficial under certain conditions. As
discussed above, a masking source must produce sufficient sound in the 1,000 Hz octave band
and operate at all times in order to mask pickleball. Water falling on water can produce
significant sound in the 1,000 Hz octave band.

Fountains located close to a noise sensitive area such as a back patio that is several hundred feet
from pickleball courts may produce partial masking of paddle impacts from the courts. It may be
possible to reduce this distance with a sound wall system at the pickleball courts.

For noise sensitive areas close to pickleball courts this is not likely to be an effective noise
abatement treatment. Larger noise sensitive areas or larger numbers of homes will require
multiple fountains in order to keep the distance from the fountains to the individual homes
relatively small compared to the distance to the pickleball courts.

9.5 Full Enclosure of Pickleball Courts

For outdoor pickleball courts that cannot be mitigated because of insufficient available setback,
topography, elevation features of the surrounding structures, or some other reason, the only
remaining noise abatement option may be a full enclosure to contain the sound. Any penetrations
in the building shell will need to be analyzed for sound leakage including doors, windows,
ventilation, exhaust fans, etc. Vestibule doors may be necessary in some applications where
ingress and egress face noise sensitive areas.

Spendiarian & Willis Acoustics & Noise Control LLC
69 of 77



Indoor courts with bay doors opening away from noise sensitive areas can also work in some
instances. In this use case, a room analysis of the reverberant field will need to be done and the
amount of sound power exiting through the bay doors calculated from the direct and reverberant
sound fields. Buildings can be much higher than free standing wall and provide a better
performing noise barrier.

9.6 Noise Control Policy

9.6.1 Hours of Operation

Limiting the hours of operation of the pickleball courts to certain times of the day or days of the
week can sometimes be an effective noise control strategy. These arrangements are often
negotiated with neighbors.

9.6.2 Restrict Players Allowed to Use Courts

In some cases, restricting court usage to, for example, club members and their accompanied
guests can increase accountability for how the courts are used. While this may also reduce the
amount of players that use the courts, noise abatement planning should assume the courts will be
used at full capacity.

9.6.3 Speech

A pickleball court properly mitigated for paddle impacts will generally not have noise issues
related to the loudness of speech on the courts. Noise issues with speech are for the most part
related to content rather than sound level. If this is the case, a prohibit on swearing and other
offensive speech may be necessary.

9.6.4 Restrictions on Equipment

Quieter Equipment

In practice, the enforcement of the use of specific types of pickleball equipment, paddles and
balls, has proven to be difficult to manage for home owners associations, country clubs, parks,
and most other types of pickleball facility. In order for this to be considered a noise abatement
measure, there must be a clear policy in place and personnel dedicated to monitoring activity on
the courts to ensure unsanctioned equipment is not in use.

Paddles

There has been an effort in the pickleball paddle industry to move to quieter designs and most
players are already using this “green list” equipment as it is referred to. Measurements by
Spendiarian & Willis at a number of pickleball facilities have found that the mean sound
exposure level of paddle impacts, when normalized to distance and ground type, is very
consistent. This indicates that, in aggregate, most players are either using essentially the same
equipment or that there is not a significant acoustical difference in the equipment used. During
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testing where the make and model of the paddles in use have been recorded, it has been found
that most players were using green list paddles. At the present time green list paddles should not
be considered a noise control measure since most players are already using this equipment
anyway.

Foam Balls

Measurements by Spendiarian & Willis comparing foam pickleballs to common regulation balls
has shown that the foam balls can be 8 to 9 dB quieter than regulation balls. While the use of
foam balls is an effective noise abatement measure, it is undesirable for pickleball players as the
foam balls play very differently from the regulation balls and cannot be used in tournaments or to
train for them.
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10. Site Planning Considerations for Pickleball

10.1 When a Noise Impact Assessment Is Needed

Courts located within 350 feet of residential properties in most cases require noise abatement.
Pickleball court sites within 500 to 600 feet of noise sensitive areas should be reviewed by a
qualified acoustical engineer in the site selection phase of the project. In the case that the ground
between the pickleball courts and receiving property is water this distance may extend 800 to
1,000 feet in some cases. Courts located within 150 feet of homes require careful and often
extensive noise abatement design to avoid complaints. Placing open air pickleball courts within
100 feet of residential properties is not recommended.

10.2 Site Selection

10.2.1 Available Setbacks

The most important factor to consider in selecting a site for pickleball courts is the distance to
adjacent residential land uses. While a noise barrier such as a sound wall or mass-loaded vinyl
fence cover can be effective in reducing noise impact, it can only provide a limited amount of
insertion loss, usually between 8 and 12 dB depending on the ground it is installed on, flanking
paths, reflecting surfaces, and other factors. The rest of the noise reduction required to meet
acceptable sound levels must mostly be gained through distance. It is important to ensure that
there is enough buffer so that noise abatement installed can be adequately effective. Other site
conditions that may increase the setback required are discussed in the following subsections.

10.2.2 Proximity to Multi-story Residential Structures

In order for a noise barrier to be effective it must be able to block the line of sight from the sound
source to the receiving land use. Pickleball paddle impacts can occur from near the elevation of
the playing surface to a height of about § feet above it. Multi-story housing located close to the
proposed pickleball courts may not be adequately shielded a wall system. This can affect upper
level windows, balconies, raised decks, other amenities located above ground level. These need
to be included in the noise impact assessment of the proposed pickleball courts.

10.2.3 Topography

Similar to housing with floors above ground level, homes sitting at an elevation higher than the
proposed pickleball courts can also be difficult to shield with a noise barrier.

In addition, refraction caused by temperature gradients over certain ground can effectively cause
sound to travel farther. Refraction is the bending of the path sound travels towards regions of
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lower sound speed, e.g cooler air. This can be the result of temperature stratification of the
atmosphere or wind. In low lying places where cool air tends to collect in the evenings or over
irrigated ground where evaporative cooling can occur such as a golf course, a temperature lapse
condition can develop with warm air above and cool air below. This will result in sound arcing
down toward the ground. Refraction caused by a temperature lapse condition can result in sound
arcing over obstacles on the ground that would normally impede its propagation thereby making
it louder at farther distances.

Parks located at the bottom of a valley can pose a particular challenge as they tend to experience
these conditions regularly. Further, the sides of the valley may trap sound and send it echoing
back to locations on the opposite side. Valleys often require a detailed propagation study to
understand how sound moves through the area at different times of the day.

10.3 Tournaments

The main difference in sound from pickleball courts during tournaments will be spectators. The
noise assessment and abatement planning should include a speech analysis based on the number
and location of spectators. This has been described in Section 8.4.

If a PA system is to be used for announcements, limits on the system gain should be established
to ensure sound levels reaching the surrounding properties remain acceptable. Noise monitoring
may also be employed at the property boundaries. This involves placing one or more
microphones near noise sensitive areas so that the sound system operator can monitor sound
levels in real time and make any necessary adjustments.
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11. Conclusions

11.1 Best Practices in Noise Assessment and Regulation

Basic methodologies and best practices for community noise assessment, environmental
acoustics measurements, and noise regulation documents have been discussed. The group of
ANSI standards in S12.9 represents the current best practices in community noise assessment.
The measurement methodology and sound classifications in Part 4 of the standard (harmonized
with International Organization for Standardization standard ISO 1996) have been implemented
under European Union Directive 2002/49 and in a number of Asian countries. ANSI S12.9 Parts
4 and 5 have been used as the basis for the recommendations in this document.

11.2 Characteristics of Pickleball Sound

The most notable sounds from pickleball courts are the popping sound produced when a
pickleball contacts a paddle and speech. It is the popping sound of the paddle impacts that
produces the greatest number of noise complaints. This sound has been classified as highly
impulsive for the purpose of noise assessment under ANSI S12.9 Part 4.

11.3 Noise Impact Assessment of Pickleball

It has been shown that averaging techniques such as equivalent-continuous and maximum fast
exponential time weighted sound pressure levels (LAeq and LAmax) are not well suited for
assessment of short duration impulsive sound like that produced by the impact of a pickleball on
a paddle. These metrics can be expected to substantially underestimate the community response
to this type of sound. Measurement procedures based on the adjusted sound exposure level
according to ANSI S12.9 Part 4 have been described as a more accurate methodology for noise
impact assessment of pickleball.

11.4 Noise Abatement Planning

Setbacks are an important first step in mitigating pickleball courts. A noise abatement plan
usually consists of a number of treatments that each contribute a certain amount of noise
reduction. Any difference between the total noise reduction of the abatement treatments and that
required to meet target sound levels must be made for with setbacks.

Topography and multistory structures near the courts will also influence the amount of setback
required. In order for a noise barrier to be effective it must block the line of sight from the sound
source to the point of observation. Upper level bedroom windows and decks that are able to
overlook the noise barrier will not be shielded and will likely experience a greater noise impact
than at ground level.
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Testing at numerous pickleball courts has found that the sound radiated from the paddles is
directional. More sound goes in the direction of play than to the sides of the court. This
characteristic can be used as a noise abatement measure by orienting pickleball courts so that the
direction of play is not directed toward noise sensitive areas.

Sound masking in the form of water fountains has been found to be somewhat helpful in certain
situations. This is mainly where the masking sound source is much closer to the noise sensitive
area than the pickleball courts and the noise sensitive area is not too close to the pickleball
courts. Roadways have not been found to be effective masking sources for pickleball.

In most cases, the noise abatement installed for the paddle impacts will be sufficient for speech
from the courts as well. Noise complaints about speech on pickleball courts are most often
related to content rather than sound level. This is best addressed through policy.

11.5 Site Planning

Site review and feasibility analysis for pickleball begins by looking at available setbacks and
sight lines. This will determine what noise abatement treatments may be needed and whether
they can be effective on a particular site. Topography and the presence of nearby multistory
housing are also important considerations that may affect required setbacks. The noise impact
assessment of impulsive sound is a complex task that should be done using modern standards
and best practices by an acoustical engineer with experience in psychological acoustics and
signal analysis.
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From: ke Bernstein

Sent: Friday, July 12, 2024 12:03 PM

To: Eleanor Manzano <Eleanor.Manzano@redondo.org>; James Light <james.light@redondo.org>;
Scott Behrendt <Scott.Behrendt@redondo.org>; Nils Nehrenheim Council Member Redondo Beach
<nils@votefornils.org>; Todd Loewenstein <Todd.Loewenstein@redondo.org>; Paige Kaluderovic
<Paige.Kaluderovic@redondo.org>; Zein Obagi <Zein.Obagi@redondo.org>; Eleanor Manzano
<Eleanor.Manzano@redondo.org>

Cc: Mike Witzansky <Mike.Witzansky@redondo.org>; Michael Webb
<Michael.Webb@redondo.org>; Cameron Harding <Cameron.Harding@redondo.org>

Subject: Blue Folder 5 July 16 City Council Meeting Agenda # N1

CAUTION: Email is from an external source, Stop, Look, and Think before opening
attachments or links.

Hi Ms. Manzano,

Can you please put in blue folder for July 16 City Council Meeting Agenda # N1 Alta Vista
Pickleball.

Thanks.

Ken Bernstein



Denver suburb lifts ban on new
outdoor pickleball courts, but will
new rules squelch noise impacts?

o John Aguilar

e PUBLISHED: September 20, 2023 at 1:57 p.m. | UPDATED: September 20, 2023
at 5:31 p.m.

o Categories:Colorado News, Environment, Health, Latest Headlines, News, Politics

Members of the Homestead in the Willows neighborhood gathered at tennis courts they
hoped to turn into pickleball courts this spring, on April 5, 2023, in Centennial. On Tuesday,
city leaders passed a new set of rules to ensure noise from the game does not disturb
homeowners. (Photo by RJ Sangosti/The Denver Post)

Pour the concrete, paint the lines and stand up the nets.

Centennial lifted its six-month ban on the construction of outdoor pickleball
courts shortly before midnight Tuesday after the City Council passed new rules and

regulations for a sport that has exploded in popularity across the country in recent
years. It also has generated a spate of noise complaints nationwide and resulted
in court closures and lawsuits.

The vote to end the March moratorium on new court construction was 9-0 during the
four-hour meeting. But several council members noted that this is not the end of the
discussion about the potential impacts of pickleball play.

We do need to get something on the books, at least a line in the sand right here,”
Councilman Richard Holt said. “It’s not going to be perfect — this is the first shot we're
doing. Denver metro is looking at us, (so is) Colorado, maybe even nationwide. I think
we're one of the first municipalities to tackle this issue. And version 1.0 probably won'’t
be perfect.”

Centennial’s new ordinance forbids any permanent outdoor pickleball courts within
250 feet of a home’s property line. Between 250 feet and 600 feet from a home, the city
will require a permit before a court can be built, and the sound of play from that court
cannot exceed 47 decibels as measured at the nearest property. That is a noise level
roughly equivalent to the sound of a refrigerator, according to a Yale University decibel
chart.



Before a court can be established, an acoustical analysis will have to be conducted to
determine the noise level in that zone. Noise mitigation measures, such as sound walls,
can be incorporated into the design to comply with the noise requirements.

Beyond 600 feet from a home, the city won’t require a permit to build a pickleball
court.

The ordinance also restricts play to between the hours of 8 a.m. and 8 p.m. Court
lighting must be turned off by 8 p.m. Temporary pickleball courts, where people lay
down tape to mark the court boundaries and pop up a portable net, are not allowed
within 350 feet of a home.

Councilman Don Sheehan said the city could tweak the buffers once it gets feedback
from residents but noted the urgency to act now.

“We need to pass this because we have no other choice,” Sheehan said. “We have a
moratorium that is expiring and we have nothing on the books that do anything to stop
the noise that’s going to impact our citizens.”

Those noise impacts in Centennial have been more speculative than actual, given the
scarcity of outdoor pickleball courts in the city now. But a number of

residents registered strong disapproval of the city’s moratorium in the weeks after it
was passed, saying Centennial was draping a wet blanket over a sport that promotes
fitness among an increasingly overweight population.

Meanwhile, the fight over pickleball noise has been very real in other places, including
in Denver, which closed courts in Congress Park in the spring in response to noise
complaints from neighbors.

Spendiarian & Willis, an acoustic engineering firm hired by Centennial, said what makes
pickleball strikes so uniquely nettlesome is that they produce quick “impulsive” sounds, which
are akin to “sounds that contain important information about our environment such as
footsteps, a door opening, a tap at the window, or speech.”

“Continuous false alarms such as the popping sound created by pickleball paddle
impacts make it difficult to relax, concentrate, or sleep soundly without disturbance as
each time a pop is heard it draws the attention, creating distraction,” the firm’s report
states.

It’s critical to soften those impacts for quality of life in this suburban city of 107,000,
Councilman Mike Sutherland said. At Tuesday’s meeting, he said he was “a firm



believer in protecting the home” and ensuring that people don’t have to do battle with
the repetitive pop-pop-pop of a pickleball match.

“Many of us have invested a lot of money to live in our homes,” he said. “I'm in favor of that —
neighborhoods and homes are what make Centennial valuable.”
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From: ke Bernstein [

Sent: Monday, July 15, 2024 12:49 PM

To: James Light <james.light@redondo.org>; Scott Behrendt <Scott.Behrendt@redondo.org>; Nils
Nehrenheim Council Member Redondo Beach <nils@votefornils.org>; Todd Loewenstein
<Todd.Loewenstein@redondo.org>; Paige Kaluderovic <Paige.Kaluderovic@redondo.org>; Zein
Obagi <Zein.Obagi@redondo.org>; Eleanor Manzano <Eleanor.Manzano@redondo.org>

Cc: Mike Witzansky <Mike.Witzansky@redondo.org>; Eleanor Manzano
<Eleanor.Manzano@redondo.org>; Michael Webb <Michael. Webb@redondo.org>; Cameron
Harding <Cameron.Harding@redondo.org>

Subject: RE: Blue Folder 6 July 16 City Council Meeting Agenda # N1 - Noise Measurement Test
Video

CAUTION: Email is from an external source; Stop, Look, and Think before opening
attachments or links.

Hi Ms. Manzano,

Can you please put in blue folder for July 16 City Council Meeting Agenda # N1 Alta Vista
Pickleball.

Please note this video shows the type of actual play that took place for the basis of the noise
measurement test. It has been verified / witnessed that this level of play (more warm up or lite
play then real match play) was consistent throughout the entire test period on court 8.

Thanks.

Ken Bernstein
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From: Susan Higzn [

Sent: Sunday, July 14, 2024 9:43 PM

To: Zein Obagi <Zein.Obagi@redondo.org>

Cc: Scott Behrendt <Scott.Behrendt@redondo.org>; Elizabeth Hause
<Elizabeth.Hause@redondo.org>; James Light <james.light@redondo.org>; Todd Loewenstein
<Todd.Loewenstein@redondo.org>; Nils Nehrenheim <Nils.Nehrenheim@redondo.org>; Paige
Kaluderovic <Paige.Kaluderovic@redondo.org>

Subject: Re: Comments about Agenda Item N.1 and the Administrative Report for RB CC Meeting on
7/16/2024

You don't often get email from_ Leam why this is important

CAUTION: Email is from an external source; Stop, Look, and Think before opening
attachments or links.

Good. I'm glad we are on the same page.
Thank you
Sent from my iPhone

On Jul 14, 2024, at 5:43 PM, Zein Obagi <zein.Obagi@redondo.org> wrote:



Ok that’s fine re Pickleball for Pickleball hours. Thought you meant v basketball.

Zein E. Obagi, Jr.
Council Member, District 4

City of Redondo Beach | City Council
415 Diamond Street | Redondo Beach, CA 90277

310.318.0693 | 310.379.9268 fax

zo@redondo.org | www.redondo.org

Please note that email correspondence with the City of Redondo Beach, along
with attachments, may be subject to the California Public Records Act, and
therefore may be subject to disclosure unless otherwise exempt. The City of
Redondo Beach shall not be responsible for any claims, losses or damages
resulting from the use of digital data that may be contained in this email.

From: Susan Higgins I

Sent: Saturday, July 13, 2024 9:29:19 PM

To: Zein Obagi <Zein.Obagi@redondo.org>

Cc: Scott Behrendt <Scott.Behrendt@redondo.org>; Kelly Orta
<Kelly.Orta@redondo.org>; Elizabeth Hause <Elizabeth.Hause@redondo.org>; Paige
Kaluderovic <Paige.Kaluderovic@redondo.org>; Todd Loewenstein
<Todd.Loewenstein@redondo.org>; Nils Nehrenheim
<Nils.Nehrenheim@redondo.org>; James Light <james.light @redondo.org>

Subject: Re: Comments about Agenda Item N.1 and the Administrative Report for RB
CC Meeting on 7/16/2024

You don't often get email ﬁom_ Learn why this is important

CAUTION: Email is from an external source; Stop, Look, and Think before
opening attachments or links.

Zein, I'm not sure | understand your reasoning in this response. The First Come/First
Serve has to do with pickleball players playing during the designated pickleball play
hours and nothing to do with the Basketball designated play hours. It’s what pickleball
players have been playing at Perry Park since the courts were striped. Again, | strongly
believe that you do not understand what these play terms mean. It is not an intent to
change any of the designated hours and days for pickleball versus basketball. Clearly,
there is a misunderstanding on what these terms mean. Happy to chat with you
directly to explain. Very sorry you misunderstood the intent.

Sincerely,

Susan Higgins



Sent from my iPhone

On Jul 13, 2024, at 8:52 PM, Zein Obagi <zein.Obagi@redondo.org>
wrote:

Absolutely not first come first serve Ms Higgins for reasons expressed in
my last community email.

https://conta.cc/3zCIrEP

Zein E. Obagi, Jr.
Council Member, District 4

City of Redondo Beach | City Council
415 Diamond Street | Redondo Beach, CA 90277

310.318.0693 | 310.379.9268 fax
zo@redondo.orgl www.redondo.org
Error! Filename not specified.

Please note that email correspondence with the City of Redondo
Beach, along with attachments, may be subject to the California
Public Records Act, and therefore may be subject to disclosure
unless otherwise exempt. The City of Redondo Beach shall not be
responsible for any claims, losses or damages resulting from the
use of digital data that may be contained in this email.

From: Susan Higgins

Sent: Saturday, July 13, 2024 12:49:58 PM

To: James Light <james.light@redondo.org>; Nils Nehrenheim
<Nils.Nehrenheim@redondo.org>; Todd Loewenstein
<Todd.Loewenstein@redondo.org>; Paige Kaluderovic
<Paige.Kaluderovic@redondo.org>; Zein Obagi
<Zein.Obagi@redondo.org>; Scott Behrendt
<Scott.Behrendt@redondo.org>

Cc: Elizabeth Hause <Elizabeth.Hause@redondo.org>; Kelly Orta
<Kelly.Orta@redondo.org>

Subject: Fwd: Comments about Agenda Item N.1 and the Administrative
Report for RB CC Meeting on 7/16/2024

You don't often get email from_ Learn why this is important
CAUTION: Email is from an external source; Stop, Look, and Think



before opening attachments or links.

To Mayor Light, DICM Nehrenheim, D2 CM Loewenstein, D3 CM
Kaluderovic, D4 CM Obagi, D5 CM Behrendt,

As time is short until the Tuesday, July 16 City Council meeting, I'm
forwarding this email | sent to Kelly Orta in Community Services with a
copy to Crystal Deckman in the Recreation and Parks Commission, to all of
you with my comments regarding both topics under Agenda Item N.1.
These comments are pertinent to both topics and | hope you will take
them under consideration.

Thank you,

Susan Higgins

Redondo Beach Residents Pickleball Players Group Lead
34 Year Redondo Beach Resident

Begin forwarded message:

From: SUSAN HIGGINS

Subject: Comments about Agenda Item N.1 and the
Administrative Report for RB CC Meeting on 7/16/2024
Date: July 12, 2024 at 3:41:53 PM PDT

To: Kelly Orta <Kelly.Orta@redondo.org>
Cc: Crystal Deckma

Hi Kelly,

Today | had the opportunity to read the Agenda for the
Redondo City Council 7-16-2024 meeting which includes
Agenda Item N.1 “Discussion and Possible Action Regarding
Pickleball Play and Court Management in the City.” This
first topic provides the two proposed signs for Perry Park
and Franklin Park. | note that the Perry Park sign is the
previous version showing Open Play. | was hoping there
would be some discussion based on my emails to you and
my email exchanges with Crystal Deckman to change Perry
Park to First Come/First Serve. Please clarify. | also see that
the Franklin Park sign is now correct! Thank you!

With respect to the second topic of Agenda ltem N.1
“Discussion and Possible Action Regarding the Installation
of Pickleball Court Lines on One or Two of the Tennis
Courts Located at Alta Vista Park,” | am not weighing in on
this topic but | did note (and not surprising to me) that if the
City moves out to stripe one or two tennis courts with



pickleball courts, then these pickleball courts would be
available by reservation only. See paragraph below:

Recommended Pickleball Court Use Hours &

Projected Revenue
Following review of the tennis court usage

data, there are no clear patterns throughout
the year that

would allow for regular use of tennis
court(s) for pickleball play without
impacting existing tennis use.

Should the City Council approve installation
of the pickleball court lines on one or two
tennis courts at

Alta Vista, staff would develop designated
court use times for pickleball play while
attempting to

impact tennis play as little as possible. Use
of the courts would be available by
reservation only,

consistent with current use policies for the
tennis courts.

| then reviewed the Cost Estimate for striping the one or two
tennis courts (52,560 or $5,120, respectively). Clearly these
cost estimates do NOT include the cost of purchasing either
4 or 8 portable pickleball nets which would need to be
provided to the pickleball players given that the City requires
the use of these courts on a reservation only basis. Hermosa
Beach has dedicated pickleball courts for reservations,
Manhattan Beach has a combination of 3 dedicated
pickleball courts and 4 striped courts with City-provided
pickleball nets for reservations, El Segundo has 8 dedicated
pickleball courts and two striped pickleball courts with City-
provided pickleball nets for reservations. Decent portable
pickleball nets can run from $200+ at the low end to $500+
at mid range. Top of the line portable net systems run into
the thousands ($3,000+, $4,000+). Examples of decent,
quality nets are:

e Deluxe PickleNet Portable Net System $459.95 before
tax.

e Swift 2.1 Portable Pickleball Net System $369.99
before tax. | have this one.

e PickleNet Portable Pickleball Net System (Oval Design)



$189.95 before tax. This is one of the original
portable nets and it’s very heavy. | know because |
have one.

Relative to the Fiscal Impact in the Administrative Report: |
believe it would be prudent to disclose all costs to the City
Council to avoid any confusion should they vote to move
forward with striping pickleball courts at Alta Vista.

Additionally, if the City moves forward with striping one or
two tennis courts at Alta Vista to be used by reservation
only, there is no need for a Paddle Saddle as there is no
court rotation. It will be only private groups reserving the
courts. Paddle Saddles are needed for Open Play or Drop In
Play only and not First Come/First Serve or Court
Reservations.

One more comment relative to the statement on page 4 of
the Administrative Report - “At the March 5, 2024 meeting,
the City Council considered alternate locations for additional
pickleball courts, including a parking lot north of the Aviation
track that is privately owned by Northrop Grumman.
Unfortunately, Northrop Grumman was uninterested in
leasing this space to the City for the installation of pickleball
courts.” This not exactly correct. The parking lot discussion
was held almost 2 years ago. And, this parking lot is
privately owned by an individual and NOT Northrop
Grumman. Northrop leases this lot from this individual.
Northrop had contacted this individual and he stated he was
not interested in leasing for pickleball courts.

Hopefully, this July 16, 2024 City Council meeting will have a
positive outcome.

As always, if you have any questions or need further
information, please reach out to me.

Best regards,
Susan Higgins

Please note that email correspondence with the City of Redondo
Beach, along with attachments, may be subject to the California
Public Records Act, and therefore may be subject to disclosure unless
otherwise exempt. The City of Redondo Beach shall not be
responsible for any claims, losses or damages resulting from the use



of digital data that may be contained in this email.

Please note that email correspondence with the City of Redondo Beach, along
with attachments, may be subject to the California Public Records Act, and
therefore may be subject to disclosure unless otherwise exempt. The City of
Redondo Beach shall not be responsible for any claims, losses or damages
resulting from the use of digital data that may be contained in this email.
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