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N 11.‘1In. noise ghatenient is 4 g'.'.u-wing concern of local, state, and foderal ransportation agencies.
CFor notse mitigation mensures to be effective and accepied by the pub‘ic the methods by whieh

S nolse tmgm,ta wnd mmgmi(m messwres are determined must be dedfined. This procedure provides ©
o puidunee for the development of m)mc autigation for Puna Coungy’s major roadway 1“r0_}u,ta For:
~the purposes of this Procedure @ nijor roadway” will have the same definition as found in the

"L ODLLY Pm ticipastion and Mitigatoen Ordmance, Ordinance No, 1992-69

- 1L Traffic Noise Abatement Procedure -

AL Matigation Levels A _
- For major roadway projects within Pima County, afier applymu a 3 dBA beneflt for the use of .. -
C-Rubberized Asphaly Concrete. (RAL) dnd 10»(1131‘11L to tl1 ne sarest decibed, traffiec notse mitgation
51‘1..is be considered it either: :
B “The predicted exienor nolse level i'ur a scmifiv{: receiver 15 66 dBA Leqg or above; or, _ :
The predicled exterior noise levels at 4 sensilive receiver “substantially” increase over
' '.'-Q\lbfm" U“ E'Pfﬂlw’) 1.,\..15 as um;l af the nrjor readway project — substantial™ iy o e T

B 'B Noise Barrier Criteria

1 Tratfic noise burriers will be considered when all of the following eriteria are met: S
-a, Constructing 2 noise barrter shall achieve a mc.amn*biui noise redeciion. To be o

: '_'--n.cmmgml, predicted noise fevels ar an affected sensitive receiver shall be reduced -0
" by at least 5 decibels. Sensitive receivers are individual housing units, multi-family ©
“ooor siple-famdy, Sensitive receiver also inelude facilities such as penie areas, -

. recreation areas, playgrounds, active sports areas, {mlw auhoola, chure Imz, lbraries, -
_ -hosplals, places of worship, and cemeierics. e .

b, The cost of providing nolse abatement. w%hi bc e 'sonablu '”1"0 be considered
o remssonable, ___.U_a;.’l_d._n_lzt“utro sh i‘ Dot exe b ODUO pcr bc.m.ll e sensitive




receiver. Sensitive receivers that will be considered as benefited M_:. hu.su at wiich:
Roise zmugatlon will 'D"od' we at deast a3 dBA noise reduction. Facilities- wbl\,b
“eontain non-residential recelvers such s plum BI0LS, FECIEATION '
Caclive $ports arsas, [Jn.l.lx.;-, ‘muula, chtrches, Dbraries, hoapm.; 3, p' Ges Q!
Cand comeluries shall be counted as a single benefiied sensifive recely oF. (“'
- properiies shall wot be considered for noise sbatement unless they includ
Crecerver us delined above. For the purposes of esiablishing reasonable cost,
“construction cost of 821 pu square fout shail be-used. This. fizure shall not
‘the cost of »,u’imm_ or-archifectural features not-contributing for noise’ mitigaic

< The barvier construgfion cost shall be reviewed every 1\_»_@_-_}-(:_43 s by _P.li_llr,,._C.QL‘ (. 10
-~ evaluate the impact of intlation and othar factors o cost. BRI

~Notse 'Ldrr*;.l;-. shall not, be w%m»ui unless two or anore

__'_bk."lk_.l.‘rt.d ST L L L T e
cNoise barriers :imil m:t be constructed uniu,;» a magu;uv of Iha_ propc:iy owners: of
benelited receivery for-that barier approve of thL mm S . bitfmiuwb uom 50
Jpereent Plus one of property owners of bm'
Cnotse buarriers will be considered a majerny, - S
'_'.Nui:c m) tement :,11111 1}; con nld L.u onf\ 101 Lhr. {hb(. *h,u: OI s iLi 5101‘:@ I‘Uiid(.!lc&.:i '

'-'.l\umu umiuh.uuu for uvd;.wlu;md me bhdl be Lurmducd onIy ifa bmldmu ptmu;
“has been 1&,5&1»&1 prs i i
dp;:_un an.uon

Onee the 17"'1\'irom aeniel Assessment and Mitgation R;porf {LA\L\) h 5 bu.n
by the Board of Supervisors (BOS), additonal noise analysis and mitigation ¢
will not be vonsidered unless deemed necessary by the County Eoging

apProveg
luation

L :’1_‘_1_'__: i’ﬁc_ Noise Analysis Methodology.

. Model : : : e - . SR R
Uhe prediction of neise levels bhdl be made w;t.h the traitic noise prediction model currently
adupted by FHWA and the Arizona Department of Transportation {ADOT), Modeling protocols
s Aml' fol;o\\ ahu ”Uldi..lll‘h,b dc‘oplt.u in the m ost.current. version |of the approprizte mode

".:_L Anaylsis : ' e
Traffic noise analysts for majur roadway p&ju.h wuhm lea Cu nty bhdli bc: condL sted
ac,u.n dance w the foilowing guidelines: '
- . ‘All monitored and modeled values shall be rounded to the nearest whole Ci_eci-bcl. B
JTraffic notse monitormz shall be LOHdLl{. 'r;l for a “reality check™ (calibration and
~werification) of the poise prediction model. Traffic noise monitoring - protocol “shall
generally follow the latest edition of the *n.dcul Highway Adminstration’s (FEWA)
- publication Mighway Traffic Noise Analvsis and Abatement Policy and Guzd mee and
o Highway Nedse Burrier Dexign Handbouok, During calibration of the model, monitored
- Uvatues should be compared with moedeled values and these values should be inagreemen
per federal guidelines, When monitoring for Pima County projects, a sufficient number of

-mumtormu .mt{.a should be bCICLLLu W bc mpmamihmu oI sc*mtm, land uses within th




: . T e by T ;.
et urca and - cuxushmgznc Qf aress of widely d-xi:m,g iratile characieristics {Hti o
1
1

velumes or v ponersl guide, _a_)_o_:iy_;_1‘_opu._r__1_1__ .

L Lmuwd.,'ou counts will 1}&, prefonned durit

(8¢ MOrming, 1ooa .r*d evening I
F:.& i periods and one oflbpesk period vn i dhw the nolse measwrements ave faken,

~A 3 dBA eredit for the use of Rubberized . qsphalt Conerete (RAC) shall be applicd to the
raftic notse prediction mum,l as ahmc g factor, 11 Eh\. hi \\h\ A p‘-um,i 18 uh lxgc '
~usan _al;ijus_:_m;l 1 tacor, i

f_l_"_\_"’.,:fi_‘.:_-.;u‘;‘ic N oi;{:_l_"{_;: p _c_}__r_'[ o

A AL 1 IILL, Nose L.L’l*f‘l[ :
: 1l ?\ub.. I\wm* u.mu;d at 4m‘

Cnrodaction -
“Project Deseription. Location and Setinyg -
“Noise Abatement Cri ;.11.1
."» ¢ Ll» M L‘Odulu“\

Lar* Lise aml it)p!.)”ta shy.
- Fraffic Dat DR
o i-.wddwn_\f..L,reome:-‘.ry
- Receiver Locations ©
Sengitive Recetvers - -
- Lixisting Noise Measurements
L ""Modduw ‘\S‘SL npti_ous_{__i‘_acmr_s)__ '-
- Noise Analysis o000 N '
 Calibration
Pr L.L;]uU.\JIl Ol \Ul»\.
e Tmpacts o . :
"\om, Mitigation An d:}’bl*; and R\,t,{)'m'l(.n lations -
Ca,nmm.twn Noise . R

3. Presentation of Notse Readings : Sl
The resuls of the existing and predicted uoise readings should be presented in tabular form as j'- R

Cowellas i the form of @ decibel contour map. The contour maps are to be mwrpurdtt.d ety th\.

- eportas well as dlbDul‘vb *u;. use, ;n me nmmn of t]li. notse st 1d at publ mes Ll”b,

UL Field Data and Input : : S
Cuplw ur % 1;, i:c.Iu d atd an LI mods,l mput and B Lp_L_L[ shall be made .a&'.’}iiahi;:___;l_pon Tequest, L e

o '11“

f\ppu‘d’\ that sumimars zes t. & dam usu, tu p Lpan. th 1::_ _guidz_mc;;_is_ available for review In e
'._thu Dir L..LEOI 3 O[Im. ' R . : R R







R raﬁu \ome Proauiure le(_ubbi{){l

The FHWA noise policy- provides guidance io: noise amuvsla dnd L.L\«LiOpI‘ﬂLHI of noise
“mitigation. However, many of the parumeters are not strictly defined. Tables Lthrough 7 identify
othe primary - noise anulysis parameters 'thu ‘number of “state DOTs that have defined the =
CCparameters, and if they are defined, how Lhw are defined (Newton, 2000). Following each noise
_jabatumn{ pammntu 1:» an. ;xphumtmn of the "derivation -of Pima County’s noise abatement -

'.::_I\éo;se_ puiicius are dynamic tools and some states may have modified policies since the research -
referenced in the tables. Therefore, in addition to the information presented in the tables, multiple
cooestate and lecal DOT notsg, pohuus were reviewed lor ‘this analysis. - Policies. reviewed. ar
.'fﬁmuiumd n %ppwdu\ Bl o ;

- Table 1. Noise Abstement < rlter \ppmddl LL\'Lf
N D7 Neise Abatement “Number ol e
Criterin “Approach’” Leve State DOTy Delinition 5
CUAUBA (02 JBA) 0 Potential pegative impagt from raltic poise is assessed based on -
e $ AT Ay predicted . poise evels approsching -or exceeding the Federa] -
2ABA (63 GBA) - '}piiahwau ' ’\mnimstmtion“L'ﬂlW A7 Noise - Abatement -Criteria -
: LABA (66 UBA) 1A {NAC) of 67 dBA. Approash 1x.d»tmmf s the pumber of dBA
':”UdBAuthna;g;z " pefore the FHWA NAC, e
\nr E)umul B 1

T hL notse dbdtcmuu appmm.h level of 66 dBA was s:,ln.c.,u,d tm Pmm Cuumv notse procedire -
- Ubecause it meets FHWA requirements for an approach fevel, making Pima County’s procedure,
lapplicable to Tederally funded projects, Relying on the Federal standurd wilt increase public
- support and acceptance of the approach criterion. The criterion is higher than ADOT’s 64 dBA
~approach jevel, thus saving stgnificunt transportation dotlars, while providing notse mitigation at
alevel m.u,pmbh, to H{\\« A The mu}outy of State DOTs use.a mitigation consideration level of -
B0 dBA. ' : :

- Table 2. Substantial Noise luu eases o
© Uhubstantial Increase” over - -

Existing Noise Level - - I\umbu of
{Noise Increases State DOTs Delinition I
T T S UBA T - A substantinl increase §s dehocd as the future increase in noise e
U6 UBA :::..'.'.-"l S levels over the exdsting noise fevels.  As previewsly staed, S

- e .opotential negative impact from traffic noise 1s assessed based on | '; Sl -
-_._}{)dBA 20 o predicted noise. E\.\LE\ gppmathmv or uu,uhnu the, FHW%
e HhdBA T '_'.'.""I\A(, e B S
Ceq2dBA U U
CoaSABA 22

16dBA
[0-513 dBA 3
Nut Detined ;

A 15 dBA increase over existing noise levels was selected as a substantial increase for Pima T
o County’s recommended noise procedure.  The majority of State DOTy identify a substantial 0 ) Ll
- increase as either a 10 dBA or a 15 dBA increase above existing noise levels. ADOT identiffesa © 000
15 dBA increase as a substantial increase in noise. Substantind increase was defined as 15 dBA ©
. for Pima County’s s procedure bCLuLUbL it was, cunam\,n{ wuh ADOT dnd ’u,u.pmbic to. l HW »\ fuz'.'-:-_'_'ﬁ S
-"Indt,mi y tundud proy,{.ts o - o R o




_-'-'Tab_le 3. _i.\"[inimum Standard for Noise Abatement

 Minimum Abatement Numberof el
To e Provided Stale T}t‘) 1 B Definition

33 Mindmum berefit received frem nome mitigation etforts, "The
CFHWA u.qul vs that abaterment must provide at least a 3 GB-\

~reduction o highway ll.,llllu num, luvels W provi e 0
. q.t_}d__x,_!_iu.'mv dl[g.,ﬂ_.l.m.,lllw
9ABA 0

10 dBA “”"z -

“The minimum noise. r{.duuzon selc:ucd for- Pmm Counly § nokse proccdun 15 3 (.B»X ‘Noise
~reductions of 3 dBA are burely noticeable 1o the human ear. Noise abaternent must be effective to
Colowartant is expense and noise reductions of less than 5 dBA are not considered effective by the -
;.-._-_'-_Fi-iWA ‘The majortty of State DOTs require & 5 dBA reduction as the minimum standard for
_noise abatement. Openings in walls for dnveways will often reduce the effectiveness of the. wall
©cto less than w5 dBA reduction. ADOT. requires both o minimum reduction 'of 'S dBA and o -
reduetion below the ADOT-approach level of 64 dBA for noise abatement to hc considered -

'..n.a:,onabi:., An.!uwuw bolh criteria ib d:rhn,uit 11‘d cominonly nut dt.i,omplbht.d

I.'.'Table 4. Md\imum \LLLptd!)lL Cost of \um_ —\balemcnt

U Maximum Costof 7 Nomber of o T T

5 \Imti.menl Pei BLIILi]tLd RL&,L!\&.‘I’ Sl.lh, i)()[s ' Definitinn

DT “$15,000 - 0000 This s the muucimum amount that ‘MH be spc:_i!,.pc_;_-_bc:_u:i_ltcd
| ---.-w,oooi-;:. 'w F10 provide folse sbutement. . i
25,000
CB30000
CLUE35,000
LR0000 0
..... 345,000
850,000

\n{ D[‘in‘n.d

3
-
S

1

A MAXIMUM L{)Hi of $30,000 iur noise abatunu}t per receiver was an_lu,ted for Pima County
U noise procedure.

A maxinmum cost of $35,000 per benefited receiver is used by the ADOT. 0

. While the maximum allowable amount established by State DOTs varies, the majority spend ~ -0 =00
C between $15,000 and $30,000 per benefited receiver. Many of these State DOTs have the option

"t use wood for sound barrier construction, and some have assigned a lower cost per benefited

receiver in an atternpt to Himit the construction of walls, A mitigation maximum of $30,000 was IR

selected for Pima County because wooden bdi‘i‘iui‘b are. nonmii\e not Lu.u_pmbh, ur £hlb Hrea di’ld__'_'_‘ L

" this amount is refutively consistent with ADOT

R .1blc 5. Identifying Benefited Receivers
B CSBenefited” Recviver -
Used in Cost Apalysis -~ Number of -7
{Noise Reductiond Siate D()’Is Brefinition

“UdBA 6 - Minfmum notse reduction that a receiver must recerve w0 be oL
' 1 u)nudt,ruj benetited for- tha, pu:pom, ot duumnmnu lhl:_mb'.-_'_..'-

C4dBA U
" 5dBA EY
'\10[ Defined 3

L“LLIWL[ILbb um.rxon o

LA S dBA decrease was selected as the minimum noise reduction a receiver must receive to be
oo considered benefited. The morc receivers a particular wall benefits the greater its effectivenass -
- and the lower its relative LOb{ dBA rt,dm.tmn wis bLl Ld as thc rmmmum cmeuon 0. bc e




“considered benefited for Pima County’s procedure -because it is consistent ‘with the 3 dBA
Ldeerease required for mitigation to.be considered effective. The majority of State DOTs rdentify 2
“dBA as the minimum noise reduction a receiver must obtain o be considered benefited. ADOT -
also identifies a benefited receiver as one that recelves at lmst il :J dBA iL.L.LELItCrﬂ in Lhr, Piudlutx_h
: nowe fevel ag a r:.mti of noise abuaten NENL MEASUIEs '

'_'rl.ll)it 6, Maximum Noise W a]l Height
- Maximum Noise Yall - Nunber of - SRR
Height {feet) Smu DOTs Definition '
e L1 This B the maimum height at swhich @ stale
Cnolse bdmu

'\0! DLT’“L.d -

Pima Cuunt\ is recognized for s mountain and dn,bn_rt VIEWS mui informal dumc.tu thuutm{. a.
cmaximum height of 10 feet for poise walls was selecied for Pima County’s notse procedure. A
Smaximum height of 10 feet was selected because this height can reasonably accomplish the goal - '
of noise mitigation, while preserving the charucter of our existing setting. {t was also recognized
‘that additional restrictions were needed along Pima County’s destgnated scentc routes. In these
Careas, walls of 10 feet in height would impair the visual quatity that has resulted in the roadways”
' ~designation as scenic; therefore, a maximum wall height of six feet is appropriate. ADOT uses 20
CUfeet us 8 maximum huvhi for. noisn. Wd“b which is appropriate for the high-type of roadways the
Tmantain and construet, e - ST ORI :

"'-’I able 7. Noise Mitigation C utmdc ation for { udt_\ dopul Ldn(i
LM Panned, Dusipned, Crlo o Number of
and I’lu;.,r..tmlmd“ sum [)() I's

- Zoaing Approved -

_ Definition o
- The stage at which undeveloped fand shall be considersd for -
“patential neise mitigation.

. himl Site Plan Approved
* Finui Plat Approved -
Final Plut Recorded
' "..Fine;f_ Development Appraved

D U D ke

(R
tai

_ Building Perutit Issued
- Foundation Under Construction -

> 2

—-Development Under Construction
Nuot Acddressed or Defined 4

- If undeveloped tand has been issued a building permit it will be considered for noise mitigation "
- under Pima County’s noise procedure. At this stage of development, a sufficient monetary .7
*'comumitment has been made (o the site and the intended use has been identified; therefore, the -
- appropriateness of mitigation can be determined. The mujority of State DOTS, as well as ADOT, /000
. consider issuance of a building permit sufficient for consideration of noise miigution. Noise -
- analysts will contact Pima County durmu Ehn. noise dbsbb‘:ﬂltml 1o dLLLmunc lf buapuu vguﬂmt__ PR
parcels | hd\«{, bs..LUI(.d @ buiidmﬂ pc:rnm IR RO e '
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