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This economic and fiscal impact analysis of the Cuyahoga County Airport has been
prepared by Robert Simons & Associates, Inc. (RS&A). RS&A is a subcontractor to RCJ
Resources, Inc., which has in turn acted as a subcontractor to C&S Engineers, Inc., the
prime consultant for this engagement. The client is the Cuyahoga County Airport, which
has engaged us to update the Cuyahoga County Airport master plan with respect to
economic and fiscal impacts of airport activities and tenants.

EXECUTIVE SUMMARY OF FINDINGS

Scope of Our Analysis

Our tasks included a survey of 63 businesses on or very near the Cuyahoga County
Airport facility (the airport study area) to determine economic activity related to the
Cuyahoga County Airport. We also prepared a property tax base analysis for these same
properties. These constitute the direct economic and fiscal (on-budget) effect of the
airport area on the economy (off-budget). For those export-oriented firms or tenants
among this group, we also prepared an economic impact analysis to determine the spin-
off employment and fiscal impacts. The airport study area includes buildings within
about "4 mile of the airport facility, all property on Curtiss Wright Boulevard, all property
on Avion Parkway, and commercial property on the 300 blocks of both Bishop Road and
Richmond Road. See Figure 1, Airport Study Area, which highlights the area where
surveyed properties are located. Note that the survey area extends beyond the limits of
the Airport property to the south and east.

Airport Tenant Survey Results
In September 2004, we conducted a mail survey of businesses on and near the airport
facility, to determine various economic activity levels. The four-page instrument was
mailed to firms in the airport area of influence. RCJ Resources staff followed up with a
fax to non-respondents. After 3 weeks, we had a response rate of 43% among the 63
airport tenants and local businesses surveyed. The following data were reported among
the 22 respondents representing 27 firms:

e 1,700 employees
732,000 square feet of space
Payroll of $46 million (including benefits)
Average salary: $58,000
Direct annual expenditures (goods and services, rent, other, excluding fuel): $1.4
million
Annual personal property taxes paid: $0.5 million
e Over 1,000 hotel nights per year
e Over 100 trucks, planes and other vehicles

The above data are simply reported survey results, with no attempt made to determine the
totals for the population of 63 businesses.
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Airport Property Tax Base Analysis

We then identified County property tax records, and accumulated data on all real property
build out, values and tax payment over the past several years. The area includes over 1.5
million square feet of space, with a market value for tax purposes of about $60 million.

e 24 property owners in 34 different parcels

* 63 tenants and entities

* 1.5 million square feet of developed space

* 890 acres total (including airport but excluding golf course)
* 147 acres of developed property

* Vacancy rate of 5% or less

* Market value for tax purposes of $59 million

* Market values up about 25% since 1996

Direct Economic Activity in the Cuyahoga County Airport Study Area

In order to provide estimates of direct economic impacts, we extrapolated survey results
to the entire Airport study area. We used standard economic estimation procedures,
including ratio analysis with the real estate data, which are comprehensive. Thus, the
direct effects of the Airport study area are conservatively estimated to be:

* 3,000 employees

* Annual payroll of $150 million (including benefits)

* Average salary: $50,000

e 24 property owners in 34 different parcels

* 63 tenants and entities

* 1.5 million square feet of developed space

* Market value for tax purposes of $59 million

* Direct annual expenditures (goods and services, rent, other, including fuel): over $2
million

Indirect Impacts from Basic/Non-Basic Multiplier Effect

Export-oriented employment (basic employment) is recognized to generate service spin-
off employment (non-basic employment). Utilizing standard economic base multiplier
methodology, we estimated the service (non-basic) economic and employment spin-offs
resulting from the export-related (basic) employment in the airport study area. This
involves taking the basic industry only, and determining the number of dollars and jobs
flowing from this economic engine, within the Cuyahoga County Airport study area. We
determined the indirect economic effects of the Airport study area basic employment to
be:

* 1,500 additional local retail and service jobs

* $35 million in total additional payroll in local retail and service firms

* $175 million in annual expenditures at local retail and service establishments
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Taxes and Fiscal Impacts

The total fiscal impacts of the Cuyahoga County Airport study area are substantial:

* Real property taxes paid in the Airport study area are $1.1 million per year, and real
estate taxes are up about 25% since 1996

* Over $1 million in personal property taxes per year

* Direct employee income tax @ 2% are $3 million per year

* Indirect employee income tax @ 2% are $0.7 million per year

* TOTAL annual taxes (real estate, personal, income tax) from Airport study area
tenants and property are $5.8 million

* Projected present value of fiscal benefits (20 years) is over $100 million

AIRPORT AREA BUSINESS SURVEY

As indicated in the executive summary, we conducted a mail survey of businesses near
the airport facility in September 2004, to determine various economic activity levels. The
four-page instrument was mailed to firms in the Airport study area. This part of the work
was conducted with the assistance of RCJ Resources, Inc. Some of the businesses were
airport tenants; others lease or own property in the airport study area. This area includes
buildings on the airport property, all property on Curtiss Wright Boulevard, all property
on Avion Parkway, and commercial property on the 300 blocks of both Bishop Road and
Richmond Road. See Figure 1, Airport Study Area.

Identification of Businesses and Tenants to Survey

Multiple methods were used to identify potential respondents for this survey, including
tenant and business lists from the last Cuyahoga County Airport Master Plan, the
Cuyahoga County Auditor’s office, the internet, and windshield surveys.

We obtained a four year-old list of businesses in the communities in the Master Plan area
(primarily Willoughby Hills and Richmond Heights). From these lists, we determined
which ones currently existed by on-site verification. Later, this was double checked by
entering parcel numbers into the Cuyahoga and Lake County Auditors’ websites to make
sure there were no mistakes made verifying the existence of these companies if they were
property owners.

Next, we identified new businesses that did not exist at the time the four-year-old
aforementioned list was made. A log was made to list these companies from a
windshield survey, and these were also double checked on the Auditor websites and using
the telephone book. At this point the sample frame was set.
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Preparation of the Survey Instrument and Survey Procedure

The survey instrument was prepared by RS&A, with input from RCJ, C&S, and Steve
Nagy of the Cuyahoga County Airport. The final instrument was pre-tested on one
potential respondent, and then sent out with a cover letter on Cuyahoga County Airport
letterhead'.

The instrument was sent to all 63 business tenants by mail in September of 2004. RCJ
Resources followed up by fax over the next 3 weeks. Twenty-two respondents
representing 27 businesses returned the survey, a response rate of 43%. This response
rate is satisfactory for a survey of this type. The firms represent about half of the
occupied real estate in the study area.

Key Findings from the Airport Business Tenant Survey
Key findings from the survey responses of 27 firms that are in the airport study area are
as follows:
e 1,700 employees
732,000 square feet of space
Payroll of $46 million (including benefits)
Average salary: $58,000
Direct annual expenditures (goods and services, rent, other, excluding fuel): $1.4
million
Annual personal property taxes paid of $0.5 million
e Over 1,000 hotel nights per year
e Over 100 trucks, planes and other vehicles

The above data are simply reported survey results, with no attempt made to determine the
totals for the population of 63 businesses.

AIRPORT PROPERTY TAX BASE ANALYSIS

The purpose of this part of the study was to identify property tax records from the
Cuyahoga County Auditor, and accumulate data on real property values, built space, and
tax payment for a recent year (2003). A very small number of the parcels were in Lake
County, and these were excluded from the property base analysis. The purpose was to
obtain data on all properties in the Cuyahoga County Airport area.

We also surveyed the 50 largest firms in the Cleveland area with a similar instrument that did not address
local property use. We did this at the request of the Cuyahoga County Airport. We obtained 8 responses,
which we forwarded along to C&S Engineers, Inc., for their use. These results are not included below.
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Procedures for Real Estate Data Collection

Parcel-based property reports were obtained from the Cuyahoga County Auditor’s office.
Pertinent tax and property information was found on the Cuyahoga County website,
including: property size, owner information, current taxes, zoning, and other related
parcel information. For the analysis of changes since 1996, we also obtained hard copies
of data on property values, building size and property taxes paid, from the Cuyahoga
County Auditor. Property data were put on an excel spreadsheet, and internal
inconsistencies were identified and reconciled. We also made working maps of the study
area to identify tenants and properties.

Real Estate Profile of the Study Area
Key findings are presented below. Unlike the survey results, the figures below are a
comprehensive total of study area real estate activity:

e 24 property owners in 34 different parcels

* 63 tenants and entities

* 1.5 million square feet of developed space

* 890 acres total (including airport but excluding golf course)
* 147 acres of developed property

* Vacancy rate of 5% or less

* Market value for tax purposes of $59 million

* Market values up about 25% since 1996

ESTIMATES OF DIRECT ECONOMIC ACTIVITY IN THE STUDY AREA

Methodology

In order to extrapolate survey results to the entire Cuyahoga County Airport study area,
we used standard economic estimation procedures, including ratio analysis with the real
estate data. We had survey data for 27 (43%) of the firms in the airport study area, and
property tax data for all firms and property. Thus, we knew which properties were
occupied by companies that did not respond to the survey. We began with the survey
results, and calculated ratios of employees per square feet, and other pertinent data. We
then did an analysis of non-respondents, and applied these ratios to non-respondent firms,
conservatively filling in missing data and being careful not to overestimate the results.

Total Direct Economic Factors in the Cuyahoga County Airport Study Area
The figures below reflect RS&A’s conservative estimate of overall direct economic
factors in the Cuyahoga County Airport study area:

* 3,000 employees

* Annual Payroll of $150 million (including benefits)
* Average salary: $50,000

* 24 property owners in 34 different parcels
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* 63 tenants and entities
* 1.5 million square feet of developed space
* Market value for tax purposes of $59 million

* Direct annual expenditures (goods and services, rent, other, including fuel) of over $2
million

INDIRECT IMPACTS FROM BASIC/NON-BASIC MULTIPLIER EFFECT

Basic employment is typified by export-related manufacturing jobs where the products
leave the Cleveland region. This type of employment “increases the size of the economic
pie.” The spin-off of this employment includes non-basic employment, such as local
service and retail jobs, that “service the needs of” the larger flow of dollars brought to the
region by basic employment. Utilizing standard economic base multiplier methodology,
we estimated the non-basic economic and service employment impact spin-offs resulting
from the export-related (basic) employment in the study area. This involves taking the
basic industry only, and determining the number of dollars and jobs flowing from this
economic engine, within the Cuyahoga County area.

Methodology for Estimation of Economic Spin-offs from Study Area Firms

To determine the economic multiplier, the effect of the income takes three turns,
corresponding with direct, indirect, and induced effects. Direct effects are jobs created
by the salaries of the employees as this money enters the local economy. The second turn
of money in the local economy is based on the need for the industry to purchase goods or
services from other local industries based on where the employee works. The third turn
of money in the local economy is from personal household spending based on where the
employee lives. To determine the effect of the multiplier on local employment, the total
effect is multiplied by approximately 40 percent because non-basic (retail and local
service) jobs pay on average only 40 percent of basic job salaries. Based on the local
salary for retail cashiers and store clerks, the total retail employment effect is divided by
the average retail salary to determine the number of retail jobs created by the basic jobs™.
Income flows from the job creation, after considering local spending behavior.

2 See, for example, Bendavid-Val, Avrom. 1991. Regional and Local Economic Analysis for Practitioners.
Westport, CT: Praeger Publishers; Blair, John P. 1995. Local Economic Development: Analysis and
Practice. Thousand Oaks, CA: Sage Publications; and Blakely, Edward J. 1989. Planning Local Economic
Development: Theory and Practice. Newbury Park, CA: Sage Publications.
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Results of Economic Spin-off Analysis
Based on the above methodology, we determined the indirect economic effects of the
Cuyahoga County Airport basic employment to be the following:

* 1,500 additional local retail and service jobs
* $35 million in total additional payroll in local retail and service firms
* $175 million in annual expenditures at local retail and service establishments

TAXES AND FISCAL IMPACTS

The final step of this study provides estimates of the overall fiscal impacts (on-budget) of
Cuyahoga County Airport study area firms, including those taxes paid by induced
employment. Direct impacts refer to firms located from within the study area, and
indirect effects indicate local service firms generally located elsewhere. However, some
could be located within the study area.

The total fiscal impacts of the Cuyahoga County Airport study area are substantial:

* Real property taxes paid in the study area are $1.1 million per year

* Real estate taxes are up about 25% since 1996, when they totaled $807,000

* Over $1 million in personal property taxes per year

* Direct employee income tax @ 2% are $3 million per year, spread out over numerous
jurisdictions

* Indirect employee income tax @ 2% are $0.7 million per year, also over numerous
jurisdictions

* TOTAL annual taxes (real estate, personal, income tax) from business tenants and
property are $5.8 million

* Projected present value of fiscal benefits (20 years) is over $100 million.

LIMITATIONS OF THIS REPORT

The data collection for this report is based on reported survey results from business tenant
forms and property records. While believed to be reliable, we made no additional attempt
to verify the data, unless otherwise noted in this report. Results of this study are
considered valid for six months from the end of data collection (November 2004). The
research presented in this report is on a best-efforts basis, and is not intended for use for
investment decisions.
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- Isision of Natursl Areas and Preserves Date
w. Lo Deparment of Natural Tensurmes
| TERY Fountaln Square Court, F-1 /4 / 3/:&_935

S Colurnbus, Chic 43274
|FACSIMILE TRANSMISSION

Flecze dellver the fallowlng fax messoge fo:

“rorn;__ Debbie Woischke (61a-265-€818)

e

Total mumber of poges ncluging Hils Sover sheet: ﬁ If you der not receiva off the poges.
pledse col: Offfica Number: 614/265-5458 Fax Number:  614/267-3005

Cormments:
In erder te process your reguest for {nformaticn £or the

fo. AT Aigalos o 3 -

projeit, ack £i11 e and rebuer the dste cesuest ﬁ. Fl=aae
rokg gue feea lioted at the o of the form. Feel frel to call it
¥You have any questions. Thank yeu,




\ .""E:':-El -_-.I.-.;, 2335¢ .:'::En'.:.:-E

DATA REQUEST

OHIO CEPARTMENT OF NATURAL RESOURCES
ORASION OF NATURAL AREAS ANLD PRESERVES
HERITAGE DATA SERVICES

1889 FOUMNTAIN SOUARE COURT, BUILEHNG F-1
COLUMBUS, OHID 43224

PHONE- B14-285-8453; FAX: §14-267-3036

Pleaca fil oot kath sidas of this azta request farm, sign it and reture it to the ageress or fax number
listed above along with: [T} a lether formally requesting dats and describing your project, and (2} 2
map detailing the boundarnies of your study Brea, A phetocopy fram the pedinent partlon of 3 USGES
7.5 minute lopograptic map ie prefemed but other maps are acceptable, Curumangund lime is e
weaks, although we can oftan respend more quickly.

EEER;

Fees zre dotarminad by the armacrnt of Hme it takes o complsta your project. The chage i $25.00
per ¥ hour with a ¥ hour minimuam, W can perfarn a Sata soarch manually or by computer, Tha
Heritaga Cata Sendees shall will delermine the mogt cost-eficient mathod of dalng your search. A
cost estimata can ba providad upon raauest, Unkess otherwise specified, #n invedice will acoamnpoy
the data Senvices response.

e g ] I i i imedi-fdinds i et e i el el sk ik o s il s dtsiiniinininiininil o o dreidie e -k dniniek

This request is being submilted by: Dfax D mal O bath

D=tee

Your
ApencylDrganizaton:

Yeour Name/Tie:

Adefrass:

City/State/Zip:

PhonesFax;

Prafact Mame/MNumbar

Praject is lecalad on the following LISGS 7.5 minute topopraphic frap(s}:

——

I there is a program or contracling agancy requising this infermation, please give the name and
phone number af 8 contact parsar:




FU2323 Ll-gd ERZIE 2, 2NN TR

The Natural Hertage Data Sase contaiys reconds for the calegaries of species and features Ested
below. Check tha approprials bowos to indicate vour seledction,

FLANTS: = Federal Statue Only AMIMALS: © Federal Slatus Cnly
O State Lagal Status Only 0 Stata Logal Status Oy
2 Fare (non-lega stalus) C Rare (non-agal status)
@ Al ol the above 8 Al of ive aboye

PLANT COMMUNITIES: o Al
& Watlands Only
O Other

OTHER FEATURES: Geoleqle Faatures

Breeding/MNon-breeding Al al Concardraticns
Champlon Trees

Slata Malure Preserves and Matural Areas
State Wild, Scanic and Recreational Rivers
State Parks, Forests, Wildlife Areas

All of il above

{Hher

OooCcoOooOoooao

Besihes name, locatlan and slaius, spacfy any additlonal information you need:

The arca you weni searched. O ghudy area as cuflined on the map
 study area plugs ¥ mlle radius
O study area plus T mile fadius
0O other

How will tha informalion be used:

Tha iMfermetion suppiied above is complete and accuraby, Any matenal supplied by Ehall':daiural
Hertags Data Base wilf not be published without prigd written permission and withaut crediing tha
Division of Natural Aneas and Presarves ax the sourca of the materfai.

¥ewr Sigreatine
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Cached ng iwy sheell -

Daie; Fax No.!

Decermber 16, 2003 1-614-2687-3006

To: Taelephone No.:
Debhie Waischke G14.-265-6H18
Crhio ONR, Oiv. of Matural Areas and

Preserves

1888 Fourtain 3quarg Coun, F-1

Coulombus, OH 43224

Froem, C&S Fife No.!
Kathlgen C. Xane AZF 001.001

Sulject!

Cuyahoga County Airport Masticr Plan

Remarks: Debbie-- Attached is a data request form with markup of a figure
ientifying the argas of concern: airport property and areas off-airport where oostruchon
iree) remaval may be propased.  I'm also including a copy of the anginad Movermber
18, 2603, rcguest thal describes lhe project and hsis cnwironmental resoorce
catequnes.  Can yow please call me 4o discuss the lime and cosl that we should
antrcipate for your dagency o perform the data sgarch and provide ths data? Fhank you
for yaur nelp— :

e

v
T As we discussend - Plegse call me e discuss | D wili call you 1o dscuss
Foryour eviow and 0 Qriginal to fulowe by . Crieanal o frlow Dy
Crrmren avormght madl FerIUIAT AT
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PATA REQUEST

CHIO CEPARTMENT OF NATURAL RESOURCES
CIVISION OQF NATURAL AREAS AND PRESERVES
HERITAGE CATA SERVICES

1885 FOUNTAIN SQUARE COURT, BUILIZING F-1
COLUMBLIS, OHID 43224

PHONE: 6142656453, FAX: 674-267-3036

INSTRUCTIONS:

Plaasa fil aut both sides of s data request form, sign it and retem i to the addrass or fax number
fisted above along with: (1) a lsher formally requmsting data ang describing yaur project, and (2) a
map detaiing tha boundaries of your study area, A phatocopy from the pertinent portion of 8 LISGS
T.5mimne tapagraphic map ts prefamed but cther maps ara scosptatie. Our omarowd Sme s two
wonka, athough we san oflen regpend more quickly.

EEES:

Faos gre detormined by the amourt of ime ft {akes to complete your project. The ch 5 525,00
pev ¥ howr with a ¥ hour tiimumn. W can parform a diote search maswally or by ::E'I,E;JLIT.EF. The
Heritage Data Services staff will detemine the mest cost-efficient method of daing your search. &
5L eSirmete can ba provided upon request. Linlass otherwige upecified, 2n imice will accampany
the dals sandices rasponse.

g PN
b drah b ik -deid Sd-tdnn-dda-d-b i
L itk - il THirink

Thia requeat is balng submitted oy: Wfx omal o bolh

e G S
Your - !
Aﬂ"ﬂmﬂiﬂhﬂﬂﬂﬂ. ) b } E-. Py L BTN Vie® o,
Your NamefTitle: g Ulmme

i T H T F] :
M’drﬂﬂﬂ -di.r |~ ! L Do e 3 = ::-_.-':.'.\_."""E ]
Clty/Stete/Zip: B TN LT I - T
PhopefFax; _ ~5a% 4L 1f AR R T L

I
b ™ L. . .
Projact MamsaMMumber - otgyinesin Tiperi SUnemaes 1Ty

—
"_\1'_.-'

..EI- i
y

Project is logaled on the fulowng LISGS 7 5 minute tasagraphle map(s): Magiad b —-s. wd

f there |4 4 pregram or contracting agensy requlting thix information, plesse ghve the name and
phana number of @ contact parson:

DR =l
REY @ET
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The Natwral Hartaga Data Base containg records for tha catepories of specien and features Fged

bedoiwr. Lireiczk the approphata boxes 1o indicete your selection.

FLANTS: D Fedaral States Only ANIMALE: o Fedoral Gtatus Only

o State Legal Status Snty
0 Rara {nen-egal status)
B Al of the ahove

PLANT COMMLUMITIES:

OTHER FEATURES:

Eeswdes nama, lecatlan and slals, spacily any addtlonal informaton you meed:

AN
D Watfands Only
0 Cther

o Skabe Legal Status Only
£ Rare fnondegal status)
Al of the abaym

o Gasledic Fagheesg
m|
A Champlen Treas
o
n
[#

Stae F'arks Forests, W e Arcgs

B AL OF the above

o Other

EBreeding/Mon-br2eding Antmal Concarntrations

Slate Nature Preseryes and Nabural Areas
State Wid, Scenic 2nd Recreational Ryars

The prea you want scarched. O sfudy area a3 oullined on the map

O study anma pAus ¥ mils radhs
¢ study area plua 1 mila adius

=l et AT -
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The Irdarmation 5upplrud above r: complete and sccurate, An_',r malerial aupplled by the Hatura]
Hertage Data Baze wif] not ba pobilshed without pror writter permission and without craditing the
Livision of Natural Areas and Freeserves as the source of the material.
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A0G ol Brren Culli-s 3 ple e
c&s DESIGN BUILD A
TECHNICAL RESOURCES Shra § 5455200

COMPANIES [y, s Sees

Moo ember L 2000

Jelt SN an Leon

O KL 1w af Seil S Woder Cepmery .
AN "."l.'-;_'n_!}-:;_'l.u;'n:‘.d Hl'-n-lj

Modma, O 44254

He: Curshoga Conney Adrpon
Airpart Master Plan and Runway Salety Area Study

File:  AZ27.004
lear M Van Loon:

On helhalt of the Cuvaboga Coumy Beard of Commissicews, &S Engineers, Ing | s currently
ncpaTing & Master Flun and o Rumeay Safore Ao Siwdy forthe Cuvahoga County Asiport,
sthiated in the communstes of Highland Hleaghis, Willouehby Hills. aml Richmuond Nueiphis,
cleven miles cast of downioen Cleveland, Ohis. An imponams taskoin che SMaster Plan and
P A LS av Ll |-|_"|}' Aren I:RS_‘.} ﬂl'..'l.!}' Wwll he :dn__;|'||;|['_-. acd chiracic e SEBALIVE I Cro el
reas wichin e airpan peopeny and vicinie, This om0 wauld assisy oor plamcts o roake
civinmmueatally sound reconneendations for the Masier Pl and 254 Study as well @ suppor
v boechne melormatien e sthseguent ens Sonmemal coview reguicemenms ab the federal ond
slate level vrer speciic prepesad airpom projects.

Afrached ploase Nind @ vicieine map of the girpon, We woald Fle 1o reguest Lol assistiece i
provading us with inforaation o pessess eosnding the Envirermencal Resonpee Lo noTies
listeal hefor, The caleporivs acee derived fham the Federtl Avimion Adroinistration Onler
SRR dwpare Pavreaume ated Wbk, T e Lase Jdala stered i yiukr scouraphic
shormatn system, plesse cnide s on how we SV Be] LEL NOUT PIEPRINL FUSTHce s fBr o
=hady.

e assnlinee wellenable e Cdeniify gl ity cne deternination of the pedential arcas of
vats ironse b vangerms al the Cuvihessa Counn Adipun,
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Olvision of atutal Areay snd Prescryed
SR Biraesd Aoty Shut

15ES Fagstamn Square., Ellnjg S |

Tointmbus OH qE2a-1368

Ar g (819 FES-GASS. Fae G14] 2673006

Ceoamber 17 MAS5

Kathy Kana

CA&S Engineears, [ng.

499 Cal Edeen Colling Blud,
Syracuse, MY 13242

Dear Ms. Kane

After réveewing our Maturgl Hentage maps and fites. | fing the Givis:on of Natural Areas
and Fresarves has na racords of rare or endangered specios in the Cuyahoga Sounty Arport
Master Flan and Burnvay Sataly Area Swudy project area in Cuyahoga and L ake counties on
the Mayfelg Heights and East Clavaland Guads (A27 001 001).

There are no xsing of proposed state nature preserves of SCeIIC e at the project
site. Ve are also unaware of any unigue ecolegical sites, geciogic features, breading o nen-
Creading armal cancaentrations champion trees. o state parks, forests or weldlife areas wattin
ne prolect area.

Cwr invenfory program has agt cympletely surveyed Onio and reids on nfgmmation
soppfied by many individuals nd arganizabans  Therefure, g lack of records for any pargular
araa =5 ot a stalémen that rare species o unique eatyres are absenl frem thal area. Mease
note that although we nventory all types of glant carmmenmes. we only maintan records an the
Pighest quality areas. Also, we dg nod have data for all Onio wetlangs  For Nationsl Wellands
lvertory :naps. please comizst Madga Frak inthe Division of Geological Susvey at £14.265.
6573

Flaass contact e &t 814255 8518 if | can b ot fytler 355 5180ca.

Sincerely

LEDDE AsChR e, Degla Spacla-st
Drvignn o Mators Aooss &L nesEredss
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Hhaed
e Paaf stroit Airpoits District Office
h - mdiro Airport Center
L IR 11677 South Weyne Road, Ste. 107
Adgrrinastration Romulus, ML 48174

Decemiper 10, 2005

Mr. Matthew J. Wanham, FE
C&5 Engineefs, ng.

One internaticnal Flace

204458 Emerald Parkway, Ste. 100
Cleveland, OH 44135

Oear Mr, YWeanham:

Suyaboga Gounty Alrport
RSA Slutdy - Eavironmanial Informatian -~ Section 4{f)

Thig lntter ig in respange o your letter dated Dacember 1, 2003, which asnks that the Federal
Aviation Administrabon (FAA} make a determination whether or aot the goll coursa located
in the Runway 24 Safety Area [RSA) 1S consldered to be Sectlon 4{f] for purpoges of the
enviranmental review/evalyation section of the REA siudy.

It I3 our understanding from the infoematon submitted that the golf course is open to the
public, owned by Cuyahoga County, located |n both Cuyahoga and Lake Counties, and is
leased to @ phvate entlty to aperate and provide services to the public. The golf course is
cansidered publicly swned land and thus & recreational uso when the land has been
cHicially designated as such or whan the Federal, State, ¢r local officals hawng Jurisdiction
ovar the land determines that one of ils major purpases or funciions is for park, reaealan,
or rafuge nurposes, N this case, a recreational pupese. For the purpose of 2 deterrminatian
the offigials having judisdiction arc the officials of the agenty owning or administering the
fand.

Basad an tha submitted information, the FAA finds the golf course to be eligible under the
regulations pertalning to Section 4(13 based on the fact that the golf course meals the
critéria as a redreational use.

Lastly, wien svaluating the coif course property, thera should also be 2 stalement a5 Mo
whether the local governmeant has obiained any grams through the Land and Water
Congervation Fund Aet to acguire or make smprovemeants to the golf course, Section i) of
this Act prohibits the sonvarsion of proporty acquised or developed wilh these grants (o @
nof-rocreational purposes wilhout the approval of the Department ot the Interior's (DO}
National Pamk Service, Seclion 6{0 directs DO ta asgure that replacement tands of equal
valye_location and usefuiness are pravided as conditions [0 such conversions.
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hr. Mattnew WenFam
Dlacarnber 140, 2003
Page 2 ol 2
| (st that thiz latter snswers your quastions, Sheutkd yau have any additional questions
rglated to the Runway Safoty Area Btudy, pleass contact Mz, Staphanie Swann al 734-228-
2945 ¢r if you have any questions relatad to the environme ntal evaluation please contact

Ms. Kaly Jones at 734-229-2858,
?jn:erc:ly,

Vidw

reme B Porier, Manager
Delrolt Airpeorts Dlelrict Office

41
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From J’? &i é!lﬂ I C&S Engineers, inc.
oy | One Inteenatiosal Fzge
20445 Emerafd Parkweay, Sulte 100
frora ¥ Cloveland, OH 44135
Tax & - Morg 216-619-5449
Fax 216-81%-5453
W DS GO

Transmittal

To: Kary lones
Fexderal Avistion Admirustranion - Dhetroat AT

11677 South Wayne Road, Suite 107
Romeulus, MI 48174

Dhate: Decemnber 1, 2083

Re: Cuyahoga County Airpor
E3A Brudy — Environmental Chvenview

File: AZT7.002.001 Plc::’-

Encloged please find the following:

»  Geners] Flan of Covahogm Commty Apport wath digntal arthuphots,
»  General Plan of Covahopa County Adrport without digital orthophoto

Remarks: As we discussed last week, we are initating oo enviroomental overview Jor the
REA Study to determins potential impecds. This wall be used 1o ovaluating alternatives.
We would like 2 datermination by your office whether or pot the gonlf eosurze wanld be
cotsidered a Section 4f sitvation. The golf course lend is owned by Cuyahoga County
Arrport end leaced to & private owirer. It s avialable ﬁ;:-rpublu. nie A ggnibeant amoumt
of the poif course is astually in Lake County.

If yoa have any questions or necd additional informalion, please de not hegitate to eall.
Very truly yours,

C&S ENGINEERS, INC.

Progest Enjnnest

Enc.

Ce: - Stephams Swann, Kathy Kepe
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The City of Richmoend Heights
STk I!':‘Hy “With e Fonward Look

137 RILEHMOND ROLD

EICHMOND HEMGOTE, OHID d44alan

Farel 4B ZLT4

Cecembar 30, 2002

To; C & S Engineers, inc
485 Col. Ejlean Coflins Blvd.
Syracose, NY 13212

Attn: Kathieen C. Kana

Fromm Lo Gagse Councl Fresicdent

I sesponse to your requast iast week, | am attaching copws of the legislation
geherated by Councilin 1394 regarding the proposed realgnment (bending) of
Richmond Road, along with some related corespondence and additional

g slahon passed by Wilkoug hby Hills.

| have & rather extensive file of comespondence befween ourselvas, DDOT, the
County and FAA during this pericd, and also have the Feasibiity Study prapared
oy Euthenics i 1992 reparding the reafgnment and gthar options, which gl
may alsa have. You ame welcoms fo keaf thru any of this sometime when vou are
in tow.

Best regards

LC. Michells Mosney @& County Arpan



AV LALLMIRES CAM PHLGIME | HY

BB7 5 m:al
- 'nli'h"_- -84 THy MHidd

TS

TTh T A R R L)

CONTY CRMISSIOMNERS OFF [CE 1
TRX MJ ziudddf-in F. t1

/'

Commisslonars
Maeary O, Boyla
Timothy F. Hagan
Jamea M. Perro

March 285, 1844

Mr. Dean Hit=, Manager

Ontrolt Alzports District Offica
Willow Run Airport, East

A820 Dagk Road

Byllieyilla, WMisnigen 4811l

Cear Hr. Hite:

REprasancativas 2f the Cuyahoga Board of County Commiaalonern have
Mt with aofficisle from the Chis Departoent o©f TrabikpertAtden
(OCCT), tha Taderal avistion Administeation (XAR), and alectad
afficialas of Richmannd Haighcs, one of the municipalirisx in which
the Cuyshoga Counkty Alrport is located, in an effort Lo resolve -
diffaranced occasioned by the constructlon of the alrport stopmay
and tha widenlng of Richmond Aosd.

It wam this Ho#rd's understanding when it applled for Alepoxc
Improvament funds to consbruct the Atopway that this S00-foot
Bxtonalon was not conpldared wesentinl to the urdinary oparatlion of
tha Yunway and hence its length wis ingluged in the i, 000-Ffoot
distance requireg by the FAR from the ond of tha runway te Aichmond
Boad. MWa bave since lamcned thac FAR has reviaed its ragulaclons,
ma that Tor purpoaes of calowlation the 1,000-foob distencs now
AEArtA at the end ¢f the stopway i oxtands beyond Bienmond Road.
Thig ehange makas it impoxaidle for the alrport te comply with the
FAA regulations without wlimineting theé stopway, alpce ths
communify snd its elscted pfficials have axprasssd their intantion
to raject the recommendation of QDOT to relocacs Riechmend RAoad,

Past. It~ b s Warereel g 70T [retomem -3

(Coonz et

County Adminigtootk Baeing 1219 Srawde fimnt  Glewelprg?, Qhia 44113

TR0



ANEARLIRET

AN FRUINT I HS TR A m g

R FEL T 1941 CRLNTY T SSIDMNERS CFELCE L

COLINTY OF
CLUNAHDGA

Wa ara aaking to mast with you and Mr. James Cpatzay ©o explain the
gounty’a positioo~-which isa that the new rsgulacions sheould ha
whlved and tha abopway lncluded ainn in the 1,000=-Foor dimtance
frem the wdge of tha runway to Richaond Read.

Euch & manting Lis urguntly needed 4o thet all parties can progesd
if an ordarly fasnion to dischacge thalr obligationsa,

Jeri thaikin, Depury County Adminiatrmtor; <an be resched at {(216)
443=71215 to pcheduls & dete prd tivp whel wa can Daat,

Jincorely yourd,

ROAXRD OF COUNTY COoMHIBEICHERE

JAmag M. Patro

ey Jerl Chalkin
Edwin €. ¥rioe’
Tanal Opatrny
Marty Gallite
Ran Earmr
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RESOLUTION NO. 1994 - 14
{As Amended)

A REEOLUTION IR UPFORITION T ENLARGEMENT OF
THE BIZE AKD EXFANSITN OF TEE DEE OF COYAROGA
COOKRTY AIRFORT, AND DECLAAING AW ExXEROENCY.

WHEREAZ, & pringlpa. FLLght path [ar the Cuyahoga Couabky Aicport La
diractly owar & heavlly populated rosidentlal aros of the City of Wolloeghby
HlLlia whlch cohtains himas vajusd bBetwgan Cha Hubdeed Thouesnd Oollsrs and Onm
Million Baliarw: and

WHEREAS, the Cuyshoga Counkty Alrport curesntly handles approaimstely ong
hundred thirky-five Alrplanes, includlng approximataly thlrey-five corpardta
79t#, taking oll and landing approxlmartely stvanty-mauean thoweand §77,000) Einge
wEr yEar; and

WHEREAS, the City of Wiiloughby HLlle and its rewldents, ace kubjected ta
the nolme, pollucion and danger ssmoclated wich thls filght pathr and

WHEREAS, parlcdically alrplanar have cranhed in Willoughby Hille when
approaching the Cupahoss Cgunty Airport an the abovg-mant iaaed Etight path: and

WHERLAL, a proposed “scopuay™ AT Ehe saduthwest end and "Llagt pad™ ac the
northaast and of the cunway which secvicpp bhe above referenced flight path have
Hogn propowsd; wharsas the projast sustacy aedks funds to wpdabe Lhe Alcpurt s
"master plan~ = [ ¥ P " and

ATprovengnt “Agcyueacy o provide dovelopment To oegk Iutopre demandes,

WHERERG, tha propoassd “atopway™ and “Lhissk pad” may lead to an ANPARBLAN
in the nupbgr of [lighte, #ize of airplandas, ond pueber @f calectfs &nd landings
dfiloy the abcwvg-rafwrenced Elight pach; &nd

WHEREAS, the residents of Tha Sity af Willpughby HLlla and the residenes
of Righmond Heights ace most directly ard negeatively impacted by tha aoiem,
poliutien and other dapgece arspciated wikh flights lnto and gyt of the Bicpart:
and

WHEREAS, Doth Lhe City af Willooghby Hille and the Cicy of Righmond HalghTe
have objmctad to the wsee of Federal funde (5228,59168.93%) sad Stats funde
[$12,71%.73) for thla project which mey repult bm tha destrucelon of
naighbarhoods withln thair cicles; and

WHERFML, the Hopthaaet Dhle Ardawide Ccardinating Agency drcarmlned ba LLR
Rezclutlon Ko, F4=082 that it had cwcelvad "appcopriate bAput ad det=rmined by
Lhk NOURCA otaff™ to spprove the ues of fadecal, state and local fonos fac this
proieck; andd

WHEREAS, thim Admiristration s Coancil <bject to the Lopuk upon which
WOACA Resglublonm Ko, Fd4«052 waha baswd bccaves it did nok aesk inpuot From all
runicipalitian most affgcbed BY ALEPOrt sxpansban, and ceguested woput from
municipalstigs nok dizpectily Llepected by tha asfaty and Realth concerns which
affmce the resldmctn of the Quky of Hillowghoy Hilln; mnd

WHEIRIAS, becauem tha ity of Hiiloughty Hille is deecctiy affTacked By the
Lam gnd EypATALON oFf LhE Alcporct, tkhis Rdministration and Counocol hEECeby raguosk
TRat the City'sm input cancercing Thm das 43¢ gupaaditsi wl Lhe atrpock Be enduzed
by :hm appoirthernt al the City' o defignem ax & =enoer =! Eke Aiepor=-a Hasterp
Flan Comrizowm: and

LLALH
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WHEREAE, iz im tha oplRisr oF thla Counckl and Adninlatrabhon that any
Srpansion ln tha uma of pize of the above~rufaranced Elight path wlll Pave a
delwtarlcue affact on “he public heslth, infaty and general walfare af Ena =ity
and Ehe rasidapty @f che City of Wllioughby HElls.

N, THEREFQRE. EF IT MESOLVID BY THE COUNCIL OF THE CITY OP WILLLMGHAY
HILLGZ, SCAINTY OF LAKE, LTATE OF OHIO

ERCTION f. That LEhis Councll end Admlalebcatlon F&raby opposm sy
exparalen of the 9ize Sr use of Ehe Cuyahoga County Alepark, apd desn BRYy
wkpandion ip tha wize or uee aof tha Cuyahogs Sounty Aleport bo Da deleatgricos to
the public hwalth, safety and Qereral soifsrs of tha ity and the rasidants gof
the City of Wwllloughby Hille,

eRITON 2. That the Clack of Council im dypreetad to forwarcd copied of thim
Rasclution to the Federal Aviakion Adminietcation, the Cuyahoga Counby
Comtinnloneza, and sll appropristw fkate and rederal slacted Fepressntativen.

SLCTION 3. That thls Remclutlon constitubom an sicgency seasurs Lo hat
tha awms provides for the immedisty PEmiecvatlon of the public pegow, haalth,
mafaby acd welisre of the lohabitante of tha Cikty of Wl Lloughby HElLa and Furthae
providas for the ulual delly opacation of & Pufiicipel departnent : wharnfory, thin
Fesslubion ahall ba in Full force angd affect from and ofter Lts papaage and
AFETRVELl by the Kayor,

"-. l_q-\-\-\-\- -
PASSEDT - £, 1934 F_f:.f Ry i
Coungll Preaidant

Submitind to the Mayor fo Approved by tha Mayor
i|£ day
1094

:iﬂ roval onb t.hi? Q ,-"'9'{ /?f/
¢ E

ATTEST:

" s

CLetk of council

11.'1
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RESOLUTION 1994- 22

A RESCLUTION SUPPORTING THE POSITION OF THE CUYAHOGA
COUNTY COMMIS3ONERS AND THE CITY OF RICHMOND
HEIGHTS [N QPPOSITION TO A PROPOSED RELQCATION OF
RICHMOND ROAL WITHIN THE CITY OF RICHMOND HEIGHTS
WHICH WILL ULTIMATELY STOF OR SLOW DOWN AIRPORT
EXPANSION,

WHEREAS, the City of Witlneghby Hills is in suppon of Richmond Heighs
Resolutions 42-%4 and 67-%4: and

WHEREAE, Richmond Road, a state highway within Richmong Heights, presentty
has had the same streel alignment through Richmend Heights from Highland Road 1o
Charden Road since it wes originally taid out by the Ohig Diepartment of Transportation
a5 a SLAkt roule; and

WHEREAS, the FAA is presently propesing a 1,000-foo! distance for salety features
but, however, desires to measure the 1.000-fopt distance fom the end af the SO0-foaor
stopway and rot from the end of (he rumway; and

WHEREAS, Richmond Road is presently tocated 1,000 faet beyond the end uf the
muttway, S0 feet of which it the stopway, and

WHEREAS, the Cuyahoga Board of County Commissioners has adopred g petition
In cppesition to the reglignment of Richmond Road in 3 communication ol March 29, 1934;
and

WHEREAS, it appears 1o be the strategy of the Federst Aviation Authorey 10
ultimately gain manway lengthening through manipulation of safcty rules by permillng the
existing Hi-fool stopway 1o be used as an addition to the rurway which would nccessarily
result in the permitted use of larger aireraft with barger capacities and fuel sturage 1o use
the former safety stopway as an addition to the runway; and

WHEREAS, the lengthening will permic such Jarger siteraft and aireraft with highey
capacitits 1o have landiops and departures that would destroy the neighborhoods of
Willoughby Hills, Richmond Heights, Highland Heaghts, Lyndhurst, Sauth Fuclid, Mayfield
Village and Euclid as well as other communities in Lake County: ang

NOW, THEREFORE, BE IT RESOLVED BY THE COUNCIL. OF THE, CITY OF
WILLOUGHPY HILLS, COUNTY OF LAKE, STATE OF QHIG

SECTION 1. Fhat this Council and Adminisiratan hercly cppose any expansion of
the si2e or use of services of the Cuvahoga County Adeport, and deem any expansion in the
size or use of the Cuyahoge County Airpart to be delelariows 1o 1he public healsh, safety and
Eeneral weliare of the City and the residems of 1he Ciry of Willoughy Hills
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SECTION 2 That the Clerk of Couwncl s directed 1o forward copies af tinis
Resolution i the Federal Aviation Administration, the Cuyahoga County Commimissnears,
City of Richrpond Heights, &nd all appropriale Slale and Federal elecied represenlatives,

SECTTION ). That this Resolubon eonstiniies an emergency measarg in that the
vame provides for the immediate prasecvation of the public peace, keabth, safety and welfarc
of the inhabiianis of the City of Willoughby Hills end further provides for the usval daily
operation of A municipal dzpartment; wherefore, this Resolution shall be in full force and
effect trom and afier its passage and approval by the Maygr.

Fassen:% /5/ , 1994 G_?r:j“"hﬂ _

Submiited to the Maypr for his Aporoved by the Mayor

apprenal o this day of /}/
%  19%4 %% , 19%
ATTEST:

Clark of Council
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RESOLUTION NO.: 42-94
INTRODUCED BY:

A RESOLUTION SUPPORTING THE POSITION OF THE CUYAHOGA COUNTY
COMMISSIONERS IN OFPOSITION TO A PROPOSED RELOCATION QF
RICHMOND ROAD WITHIN THE CITY OF RICHMOND HEIGHTS.

WHEREAS, Fichmond Read, a stake highway within Richmond Heights, presently has
has had the sime street alignment through Richmond Heaghis from Highland Road o Charden
Eoad sinee it was onginally Jaid out by the Ohip Department of Transportalion at a stzle routs:
and

WHEREAS, the City of Richmond Heights has becomne gware that the Federal Aviation
Autharity has requested the Ohio Deprtment of Transportation to realign Richmond Road within
the City of Richmond Helghts by causing the road 1 become curved for a distance of some $70
feet westerly frem its cxisting alignment; and

WHEREAS, the Mayor and Council of the City of Richmond Heights support tw
findings of Euthenics, Ing., Consulting Engineers for the Ohic Department of Trensporation for
the: current Richmond Road widening project, in their Fearibility Study dated Augun 1992 in
w]ﬂ:lithcymnﬂuﬂ:ﬂm'mmmmnfﬂummmmﬂqambmmnd by the widening a
improvement of Richmond Road on its fmesent herlzontal and verthes) alignmen”; amd

WHEREAS, the Mayor and Cenred] of the City of Richmend Heights did not coptest the
mumwﬁmuuiﬂﬂ—fnmmp“yum:hmmprmmiuhdngﬂmnmry safety feature
i be v accordates with the Foderal Aviation Authority standards in effect w the fime of
SONtruction; and

WHEREAS, the FA A is presenily proposing a L 000-foot distynce for safedy features but,
Rorwever, desires to mravare the 1,000-foot distance fram the end of the S00-fool gopway and
not from the end of the runway; and

WHEREAS, Richmond Road is presenfly located |000 feet beyond the end of the
ranway, SO0 fest of which is the stoprway; and

WHEREAS, the Cuyahopa Board of Cannty Commissicners has adopted a petition in
DPpOstion to the realipnment of Rickmond Boad in 2 communicatiim of March 2%, 19¢4; and

WHEREAS, the Mayor and Council of the City of Richmond Hrights abject to the
dditipral $600,000 of corts to relocate the road as beitg an undesirable waste of tazpayer
maney capesially when residents of the City of Richmond Heights are being asked Lo pay
assecsmenty for sanitary sewers 1o comply with the Federal Clean Water Act; and

WHEREAL, the City of Richmond Heights has besn advissd that no faderg) funds are
t0 be included in the project; and

WHEREAS, it appears to be the strategy of the Faderal Aviation Authority 1o witamarely
§Rin Tunway lengthening theough manipulation of safety mles by permitting the existing S00-foot
ROpEY 10 be wsed a8 an addition to the runway which wauls nesestarily resull in the permitied
use of larger arcradt with [arper capacities and fue] storage 1o use the former safery aopway as
an additon (o the mnway; and
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WHEREAS, the [engihening will permit such larger aircraft and airera® with higher

capacities w have tandingy and departures that would destroy the neighberhoods of Richmond
Heights, Hiphland Heighty, Lyndhurst, South Eoclid, Mayfield Village and Euclig as well as
samymunities in Lake County; znd

WHEREAS, the City deairea the Ohic Degrrtment of Transportation 10 procesd with the
cxisting straight alignment altermative only and to abandon Rmher consideration for road
relocation a5 mcommended by Euthenics, Inc. in its August 1992 "Feasibility Study Cuyahoga
County Adrport Runway Safery Amq®; and

WHEREAS, Mayor Tandel 1, Uy and the entie Council of the City of Richmond
Heights stromgly support retaimag the present alignmant for the proposed widening of Richmond

Road and wrge the Obio Depaetment of Transpottation (o rejact zny request for rcalignment of
the road.

NOW, THEREFORE, Be it Heaglved by the Council of the City of Richmond Heights,
State of Ohin, that:

Seciion 1: Mayor Duniel J. Urw and the entire Council of the City of Richmond
Helghts hereby record their strong support For remining the stright alignment of Richmoend
Road a1 presently existing and strongly urge the Ohlo Deprtment of Transportation o saject any
proposed resilgnment and to piocesd with the widening of Richmand Road on its present
alignment £nd 03 pressnlly sutharized,

Stction J:  The Clerk of Council be and she is hershy authorized and directed to
farwand a certifind copy of this Regalution to each of the Corymissionsrs of the Baard of County
Commissionsrs of Cuyshoga Couwnty; Cuyahaga Cormty Manaing Commissicn: Martin Gallito,
County Engineer's Office; Northem Ohip Ageg Coordinating Agensy, Drniel R, Kozar,
Manager, Cuyshops County Aper, Pederal Aviation Authority; Bryan Groden, Deputy
Direclor, ODOT, Disirict 12; Dennis Knaua, Planning and Doiign Engineer, ODOT, District
12} levy Wnay, Dirocor, ODOT; Mike {lepe, Transpormton Comridor Managerment
Administrator, ODOT; Smie Reprosefative Ronald Suster; State Senator Judy Shecrer, and
Congressman Eric Fingerhur, :

Section 3. This Resolution sha)l tale efmet 2nd be in force from and after the carlies
peritdd adlowed by law,

PASSEL: _@44,_4,{4&(; L9544 wC} (A,

Danial I, Ursy, Mayor

AFPROVED: g@uﬂ' A IFEY

ATTEST %&«4@@1 *‘:Hm F{mgaé"ﬁ

A . Smith, Ray E. Lhshin,
Clerk of Coungil Prendent of Counil
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I, Mathene A. Smbth, as Cleri of the Cliy of Richeoad Heights, Ohln, do harehy cettity
fhﬂ“ﬁfﬂﬂ]ﬂiﬂ:himmwﬂmwﬂkﬂa}uﬂmﬂn 42-94, :dupudhjrmucmmﬂ

of sid Muricipality on the 44" day of q‘d.g! , 1954

%ﬂ. Smith, ‘-
of Council
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RESOLUTION NOt gy.54
INTRODUCED BY:  Mayor and ATl Counci

A RESOLUTION REFUSING CONSEMNT TO A REALIGNMENT UF RICHMOND
ROAD FROM HIGHLAND ROAD TO HORIZON ROAD WITHIN THE CITY OF
RICHMOND HEIGHTS.

WHEREAS, the Mayor and Couacil of the City of Richmond Heights have met with
representatives of the Ohio Departmant of Transportation condaming a proposed realipnment of
Richmaond Road between Highiand Road and Hovigon Road within the City of Richmond Heights
L1 part of the project in widen Richmond Road: and

WHEREAS, Resolution 42-54 was passed on April 28, 1954 abjecting 1o the raquested
unmbcersary rralignment of Richmond Road within the City for the reasetiy ay statrd thensn: and

m,uhhﬁwimﬂuﬂnﬁn‘ﬂmwmm“mhuﬂfmw
prject; and
mﬁmldmmmﬁmﬁhmmtﬂhmmmjmm
Revised Code,

NOW, THEREFORE, Be It Resolved by the Cowncil of the City of Richmond Heght,
Sate of Ohia, tae
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I, Martene A, Emith, a3 Clerk of the ity of Richmond B

Hu;hu.ﬂhin,dnhmhywﬁfr
ﬂmhfmdngi:lmmmmuf uban N.L 794, adopied by the Conneil
of said Municipality oo " sy of 1994,

Clevk of Coonct
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Cuyahoga County Airport Wind Analysis
(using observations taken at Cleveland Hopkins)
Existing runway orientation is N 49°28'44" E (true)

All-Weather VFR IFR
runway % wind coverage % wind coverage % wind coverage % wind coverage % wind coverage % wind coverage
orientation @ 10.5 knots/12 MPH | @ 13 knots/15 MPH | @ 10.5 knots/12 MPH | @ 13 knots/15 MPH | @ 10.5 knots/12 MPH | @ 13 knots/15 MPH
10/190 84.33 85.00 91.73 79.39 88.69
20/200 85.15 85.71 92.10 80.88 89.81
30/210 85.81 86.24 92.59 82.41 90.93
40/220 86.35 92.97 86.67 93.11 83.76 91.80
49/229 ( 86.93 93.29 87.13 93.40 85.06 92.26
50/230 86.99 93.32 87.19 93.43 85.20 92.31
60/240 87.57 93.55 87.66 93.63 86.47 92.78
69/249 (Alt 26) 87.98 93.75 88.01 93.78 87.22 93.23
70/250 88.00 93.77 88.04 93.80 87.29 93.28
71/251 (Alt 15) 88.03 93.79 88.06 93.82 87.35 93.32
74/254 88.10 93.87 87.52 93.45
75/255 88.10 93.86 88.11 93.88 87.58 93.48
76/256 88.11 93.89
771257 88.11 88.11 93.91
78/258 88.12 93.90 88.11 93.92 87.73 93.57
79/259 88.12 88.10 93.92
80/260 88.11 93.92 88.09 93.93 87.81 93.62
83/263 93.93 93.93 87.89 93.69
84/264 93.93 93.93 87.91 93.71
85/265 93.93 88.00 93.93 87.92 93.72
86/266 93.92 93.92 87.92 93.74
87/267 87.90 93.75
88/268 87.88 93.76
89/269 93.76
90/270 (Alt 3) 87.85 93.88 87.79 93.86 87.82 93.77
91/271 93.78
92/272 93.78
93/273 93.78
94/274 93.78
95/275 93.78
96/276 93.78
971277 93.78
98/279 93.77
100/280 87.18 93.63 87.13 93.58 87.16 93.74
110/290 86.39 93.21 86.38 93.17 86.17 93.40
120/300 85.77 92.67 85.87 92.67 84.95 92.59
130/310 85.27 85.51 92.21 83.43 91.35
140/320 84.56 84.97 91.77 81.51 90.06
150/330 83.85 84.42 91.30 79.70 88.72
160/340 83.39 84.06 91.06 78.52 87.61
170/350 83.36 84.09 91.08 78.11 87.26
180/360 83.69 84.42 91.36 78.38 87.74

F:\Project\A27 - Cuyahoga County\A27001001-MP\Data & Analysis\Wind Rose Data\orientation analysis.xls




Cuyahoga County Airport — Master Plan Update — Draft Final Report

APPENDIX D

FACILITY REQUIREMENTS
CORRESPONDENCE AND DOCUMENTATION

cs



BRIEFING MEMO

T& | Kaihy Kane, C&S Enginesrs

FROM Susan JH. Zellers, PE.
DATE i Jlune 1, 2008

RE | Chperalions Fleet Mix at Cuyahoga Counly Aisport

Introdugtion
Ta identify 1he future runway length needs at Cuyahoga County
Airpart, aperaling data were gatheied for based business jets In
additien 14 achvity by theze bazed business jels, there 15 also
significant transient business jel activity al the airgort. Ap eshmate of
the operaleons for the most demanding business §els was prepared.

Annval Operations by Type
&3 3 padt of the inventory process. from Septernber 7. 2003 10

Septembes 13, 2003 hourly trafiic cowm information was oblained from
the Cuyahaga County Tower. This data showed that 72 percent of
those operations wese by single engmne gircraft and 21 percent were by
business jgts  The balance was comprised of multi-ongine and turbs
prop operatrons 3as shown in Exhibit 1. Theze percenlages weee used
1o estimate the annual cperations by each type of arcraft from the
2003 total operationg {includes operatians nat recarded by the towee
bazed on higtars airpod records.) The 20673 {otal cperations are the
basis of the aviabon forecasts accepted by the FAA on August 4, 2004,

Exhlbit 1
2003 Chporations at Coyahoga County Airport

Type of Aircrall Cparations
Simgle Ernging aG LY
K ulh F_I"IH " ey
Tl Frap 123
de ) _ ‘2603
Tataf Operations 79,540

ey Foeesct e e b Bepfaenes 1130 2R0T Ta s Mo fongle Secores
Tl el g oo Lt u ety Sugrand ezt Forecinin duly P00E



Annual Business Jet Qperations

dusiness [l cperations are bypicaliy conducted under instramem figh
rules {IFR). To divide the total business jet aperations shown on
Exhibil 1 into annual operations Ly the variaus lypes of Busingss |els.
the most recent 12 months of IFR flight plans filed to Cuyahoga Sounty
Ajrport were used  The IFR Might plan data were analyzed to estirmate
the percentage of gperatiens by each type of business je!. Businese jet
types ¢onducting less than 100 annual operations were groupecd
(ogether as “other business jets.” The percentage of bysiness e
cperahions by each type were then appled to the 2003 busness et
operations to estimate the operations by each comman type of
business ed operating at Cuyahoga County Airpert Anngal operalions
levels by the various types of business j@1s are shaown in Exhibit 2.

Exhibit 2
22 Busineas Jet Operaliona at
LCuyahoga County Sirpord

_Alecratt Typa e e EATCENT  Dparallons
Hawkerad 182 2 GEE
L dat:on 58055 15 5 2 283 .
H31215 30 1 855
Learet 45 ‘0.2 1 460

- Falran G r 14097
Chratien 5506351 g2 ons
Challesger €20 51 7435
Citabiam S50 23 4E2
Cababign S25/526 20 473
Lesarpe GO 2% 223
Lrsarpet 51 2E AL0
Falcon 2000 22 am
LHaton FEQ 15 234
Leanet 55 15 A3
Lea~et 34 14 204
Gulsleaam 1y ad 131

. CAner by ness |els 5G E2C

, Total 14,603

Orer busimess &% naclude, Crlalon 50531 Chalianger 5

Falcon 10, Fakan 20 Falzon 8C. Falcon 530, Eroraer <34,

Cloba Express, GulFstruam ||, Gulfstrazm Y, Legacy, Laans:
L6 Leaner 23 Sabreleer and Wastwnd

Bowrce: May 2004 0 Aped F0G5 IR gt Plgng fo Cupalags

Caidy A aviie Madeaoh Som
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Cuyahoga County Airport Master Plan
- Pilot Survey

We are asking for your assistance with ideas to make Cuyahoga County Airport a better facility. An important
goal of the Airport Master Plan and Runway Safety Area Study is to assess the condition of the facility and the
requirements of pilots that may use it so we can serve your needs effectively. Please complete the following
survey and return it in the enclosed, postage paid envelope.

Contact Information

1. Name: 85 Sent, 31 Received (36% Response) 2. Phone:
3. Address:

4. City

5. State: 6. Zip: 7. E-mail:

Flight Activit
8. Number of flight hours logged in the last 12 months: 5820

9. License and Ratings (check all that apply).

O Student 0 O Private 18 [ Commercial 7
O ATR 6 0 Multi-engine 13 0O Instrument 19
O Flight Instructor 9 0 Rotorcraft 1 O ATP 6
[0 Other (describe): 2
10. What is the primary purpose of your flight activity? (If more than one, indicate percentage.)

O Business 20 % O Personal 22 %

O Student 1 % O Instructor 2 %

O Air Taxi 0 % [ AirTaxi (Cargo) 0 %

O Other (describe): 1 %

11.  There are two types of operations: itinerant and local. Itinerant operations are those flights for which the flight begins
or ends at an airport other than where your aircraft is based. All other operations are considered local (e.g., touch-and-
go operations are local operations). With these definitions in mind, please indicate the estimated number of operations
(a landing is one operation and a takeoff is one operation) that you performed during the last 12 months.

Local: 1906 Itinerant: 3175

12. By what percentage do you expect your flying activity to change during the next five years?
34 % Increase 50 % Decrease [0 No change 8

13. How do you have access to an aircraft?

0 Own 25 [0 Share ownership 1 0 Fly corporate aircraft 5
[0 Rent 0 [0 Belong to flying club 2 0 Commercial airline pilot 1
0 Lease 0 [0 Hold inactive pilot license 0

14. How is the aircraft stored?
O T-hangar 20 O Corporate hangar 6
O Tied-down 5 [0 Shared large hangar 2



Cuyahoga County Airport

15. Why do you use Cuyahoga County Airport?
O Convenience 23 O Location 21 O Cost 1
O Facilities 14 O Services 8
O Other (describe): 4

16. Please rate the following facilities at the Cuyahoga County Airport.

A. FBO Services O Excellent 5 O Good 16 0O Fair 6 O Poor 2
B. Navaids O Excellent 11 O Good 18 [O Fair 1 O Poor 0
C. Hangar Facilities [0 Excellent 6 O Good 16 0[O Fair 3 0O Poor 5
D. Runway Pavement Conditions [0 Excellent 7 O Good 18 [ Fair 3 0O Poor 3
E. Taxiway Pavement Conditions [0 Excellent 6 O Good 11 0O Fair 5 O Poor 9
F. Apron Pavement Conditions [0 Excellent 7 O Good 13 0O Fair 5 O Poor 6
G. Snow Removal O Excellent 11 O Good 11 O Fair 6 O Poor 3
H. Geographic Location [0 Excellent 13 0O Good 17 [ Fair 0 [ Poor 0
I. Flight School Rates O High 2 0O Average 11 [O Low 0
J. Maintenance Rates O High 9 0O Average 15 [O Low 0
K. Fuel Costs O High 18 O Average 13 [ Low 0
L. Aircraft Storage / Parking Fees O High 9 0O Average 19 [O Low 0
17. What type of aircraft do you normally use at Cuyahoga County Airport?
O Single Engine (1-2 Seat) 5 [0 Single Engine (4 Seat) 13 [0 Single Engine (6 Seat) 3
[0 Multi-engine (<12,500 Ibs) 6 0 Turboprop (<12,500 1bs) 3 0 Rotorcraft 0
O NA 0 O Other (describe): 5
18. Do you plan to upgrade your aircraft? O Yes 8 0 No (skip to question 20) 21
19. If so, what type of aircraft and how soon? Experimental, Single (4-seat), Jet, Multi-engine

20. What one improvement would you suggest at Cuyahoga County Airport?  (See attached comments)

Comments

21. Please feel free to provide any comments about Cuyahoga County Airport.

(See attached comments)

Please return this survey to Kathy Kane, C&S Engineers, Inc., 499 Col. Eileen Collins Blvd., Syracuse, NY 13212, or
fax it to: (315)455-9667. If you have any questions, please call Ms. Kane at (315)455-2000.



Pilot Survey Results

Questions no. 20 and 21

20. What one Improvement would you suggest at Cuyahoga County Airport?

21.

Condominium hangars for small, private aircraft.

Night tower operation.

Water/bathroom facilities at T-hangars.

Urgent, need to repair taxiways (potholes and rocks!).

Automated weather freq 24 hours!

Adding a VOT (VHF Omni-Range Test Facility).

Better quality FBO - friendly to private aircraft (not by corp.).

ILS Runway 6 - we need a 300" approach and at LEAST 500' extra feet of runway.
FBO or fuel provider.

Because of Flight Options who handles the FBO, they overcharge (GA) aircraft. Airport
needs a separate FBO.

AWOS.

A second FBO to remove the monopoly of Corporate Wings.

More reasonable T-hangars with heat and insulation.

Fix the taxiway.

Fix holes on all taxiways. Install an AWOS at this busy airport.

ATIS, Runway extension and improve ramp surface.

Repair ramps and taxiway ASAP.

ILS 6 to replace back course.

Please feel free to provide any comments about Cuyahoga County Airport.

Great tower personnel.

The T-hangars are in very poor condition. There is no electricity or access to water.

I love the airport. The only problem is ice build-up in the winter at the CC hangar.

A. Taxiway Bravo on NE side of runway is very uneven and bumpy.

B. Nice airport and good staff (administration and tower personnel).

C. Condo hangars on NE side would be great and encourage more general aviation (if
that is a CGF objective).

CGF has a long and illustrious history; certainly relieves congestion at Hopkins.

Very well managed.

Nice, convenient, a place to be proud of.

It's a great airport. Please don't forget about us in tie-down!!

A. Add a WAAS GPS approach for RW 6.

B. Add an FBO for the little plane folks.

C. Add more T-hangars (heated and air conditioned).

D. Add self-serve gas to SE side of field.

A. Runway Expansion to 6,000ft+ would be great!

B. 24 hour weather reporting.

C.ILS for RW 6.

D. Eliminate "volunteer" curfew and implement noise abatement procedures - we follow
this anyways!



For several years I attempted to get involved in based pilots group and found the

management resistant and the group was eliminated. I feel based aircraft pilots should be

involved in a committee to help plan things of interest. There is presently no involvement

of based pilots.

Overall nice place.

In general, I believe it is a very good airport with the one exception of the MAJOR repair

work that is needed on the taxiways.

A. The taxiways and ramps - horrible, runway very bumpy.

B. We need lower minimums on RW 6 - ILS preferred due to winter winds.

C. 500-1,000 foot extra on runway would facilitate hot summer take offs and winter
landings.

D. Better fire and rescue equipment.

We need:

A. Self service 100LL fuel.

B. RW 6 GPS approach.

C. Re-surface apron, taxiway and runway.

In recent years, the airport conditions have gone from excellent to fair. Not only are the

ramps and taxiways in need of better repair, but weed control of these pavements is poor.

One time I needed air in my tire. They said they didn't have or couldn't get any air. They

only want to provide service for jet traffic and over charge the little guy so they don't

have to do the work.

I have been flying out of the airport since 1982. The airport upkeep in the last 3 years

has, in my opinion, gone down. This includes airport infrastructure, snow removal to

overall appearance. Any questions, please call at (216) 797-1000.

A. The taxiways are in very bad condition. The holes in the taxiways are dangerous to all
aircraft using the airport.

B. 70,000 flights at the airport require an AWOS system.

Hours for pilot working in this company are not represented in this report (Flight

Options).

Contract tower operators are doing an excellent job. Corporate Wings line service is also

excellent.
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Charles M Salter Associates Inc

14 July 2006

Kathleen Kane, Project Manager
C & S Engineers, Inc.

499 Col. Eileen Collins Blvd.
North Syracuse, NY 13212-3930
E-mail: kkanefitcscos.com

eratvb Subject: Cuyahoga Airport Noise Modeling - Summary Report
el it e CSA ijﬂ:l Mo, 03-0343

This letter describes the work of Charles M. Salter Associates, Inc. (hereafter CSA) in the

preparation of the Airport Master Plan Update for Cuyahoga County Airport (the Master
Plan). Our client, C&S ENGINEERS, INC., (C&S), who prepared the Master Plan,
managed all work. The CSA work included:

Acquisition of detailed aircrafl operational information,
Compilation and assimilation of the information,
b Computer modeling of the noise exposure around the airport for vanous
g operational seenanos,
uwam J Cartantt » Plotting of the noise exposure contours for evaluation and presentation by C&S,
and

* Verification and checking of all input data and output resulls.

The project began in 2003 with initial assimilation of data and ran through early 2006 with
preparation of the final contours, The project entailed extensive correspondence with the
PR, Federal Aviation Administration for air traffic control data, with the Airport for flect
= information and with C&S for operations forecasts.

Background

Airport noise exposure contours are developed to identily the degree of noise exposure for
arcas around the local airporl. Noise exposure is expressed in terms of a national standard
2 metric that was established in 1974 by the U. 8. Environmental Protection Agency (EPA)
i and soon adopted thereafter by the Federal Aviation Administration (FAA). The standard
oo 15 the “day-night average sound level™, typically abbreviated “DNL™ in units of decibels,
and abbreviated dB.



Charles

The day-night average sound level is an energy-average measure for a 24-hour period; it
does not exist for shorter penods. DNL is a noise exposure measure integrating 1) the
sound level of each aircraft event, 2) the number of events, and 3) the time of day,
penalizing nighttime (i.e., 10 pm to 7 am) noise by 10 dB. Atachment A is a primer on
environmental noise explaiming various acoustical terminologies and how DNL is
developed.  The FAA has established the 65 dB comtour as the threshold of significance
for remediating noise exposure in residential arcas,

The DNL contours, according to FAA policy, must represent average daily conditions over
a year, and not extraordinarily busy or quiet periods. DNL contours are developed by
computer modeling and not by noise measurement,

The computer program approved by the FAA for modeling noise exposure for civil
airports is the “Integrated Noise Model”, abbreviated “INM."” This is a complex program
containing all cntical noise source data for each airerafl, as well as many other critical
parameters necessary o compute the noise exposure at all ground locations and assemble
that information into noise contours.

The INM computes the noise exposure from input data including the type of aircraft,
number of mrcrafl (by type), fight tracks and utilization, climb profiles (i.c.. how steeply
the aircrafl depan), runway use, number and time of aircraft operations, and runway
locations and configurations. Each of these parameters accesses information in the INM
database used to compute the individual noise exposure contribution of each individual
aircrafl. These individual noise contributions are summed, on an energy basis, 1o compute
the average annual DNL noise exposure.

Noise modeling using the INM is a powerful tool in analyzing the effects of changes in
runway configuration, fleet mix or other fMlight operations. Specifically, INM modeling
enables assessment of the noise exposure effects of proposed alternatives under future
operational scenarios, The combined effects of fleet mix, Night tracks, climb profiles,
volume of operations, and curfew effects (for instance) may all be evaluated. Each of
these parameters may then be modified o identify the specific magnitude and location of
the DNL noise exposure effects. Difference contours may be gencrated to show the
specific magnitude and locations of the noise exposure change,

Data Assimilation and Input

The specific input parameters to the INM are:

*  Aircraft types - individual aireraft have specific noise emission characteristics

*  Volume - the number of operations (an arrival and departure cach count as one),
on an average annual day. Expert information was used in forecasting the number
ol operations under future scenarios

* Runway use - historical information, dependeni largely upon historical wind and
weather conditions

* Flight tracks - airporn specific routes for all aircraft operations

M Salter Associates Inc



* Climb profiles - the rate at which the aircraft climbs, depending upon aircraft
performance charactenistics and load

* Runway alignment — various locations for landing and takeofT thresholds were
evaluated

*  Weather conditions - average annual conditions were used

*  Topography - the ground topography was inpul to allow distance sdjustment for
terrain vanations

Adreraft Types

The mrerafl type information was supphied through C&S by their sub consultant,
Aerofinity, in their July 28, 2004 report, Cuyahoga Conmty Airport Aviation Forecasts.
This information was carefully compiled from records of past operations and from
inventories of based aircraft. Standard forecasting technigues were employed in
developing the input for the future scenanos. Likewise, the volume information was also
supplied with the aircrafl type and forecast data. Attachment B is aircraft type information
from Acrofinity.

Vaolume

Adrcrall volume information was compiled by several sources: The Airport Master Plan
(1977); forecast information from Aerofimiy report Cuyakoga County Airport Aviation
Forecasts, July 28, 2004; information from the Airport Tower Manager, Ben Bettinger,
and Ohio Dept. of Transporiation Fived Base Operator Inventery for the Airport (Jan. 15,
2004). The resultant fleet mix by INM designator is shown in Attachment C.

The INM does not specifically designate every type of aircraft possibly using an airport.
However, it does contain information for substituling an aircraft in its database for one not
extant. This substitution is based upon the engine types, aireraft weights and climb
performance characteristics. Some substitutions were used in the INM modeling.

Runway Use and Flight Tracks

FAA air traffic control specialists supplied runway use, day/night use percentage and Might
track information. Much of the information relied upon standard published air traffic
control armval and departure routes. However, it was necessary to supplement the
standardized information with interview information from these specialists to quantify the
flight track information from non-standard operations. These operations oceur for aircraft
departing or armiving from an unusual direction for which published routes do not exist, or
when special instructions (vectors) are given by air traffic control to maintain adequate
clearance between mrcraft for obvious safety reasons.  Air trafTic control specialists and
Airport management were also helpful in supplying runway use information. Specifically,
Airport Tower Manager, Ben Bettinger, and Cleveland Air Traffic Control Center
Specialist, Pete DiFranco supplied and reviewed the ranway and flight track utilization
data, and the day/night pereentage use information for the various aircraft types.

Charles M Sailter Associates Inc



To verify the Might track input, C&S monitored aireraft at the Clevelund Air Traffic
Control Center and traced airerafl departure and arrival tracks to the Airport. These
tracings showed good agreement with the information supplied by the air traffic control
specialists.  Attachment D shows the log of these observations and comparison with the
Might tracks modeled.

When the INM models were run for the various scenanios it was evident that the fight
tracks were not a enitical parameter. Plotting the DNL contours out to 55 dB still keeps the
contours almost entirely within the straight portions of the arrival and departure tracks near
the mirport.  Therefore, changes in aircraft headings and turming radii would not affect the
contour shapes because the tums occur almost entirely beyond the outermost (DNL 55 dB)
contour. Attachment E shows the tabulation of aireraft volume for cach Might track by
general aireraft type.

Climb Profiles

Different aircrafl climb at different rates depending on their power, acrodynamic
charactenstics, their load, weather conditions, and directions from air traffic control. The
INM database contains the climb performance characteristics for each aircrafl asa

function of *stage length’, the trip distance. Aircraft gencrally carry only enough fuel to
safely reach their intended destination; therefore arrcraft fMlying the greatest distances will
carry the most fuel, weigh more, and have the shallowest climb profiles. Standand weather
conditions for average annual conditions are contained in the INM database for the Airport
and were used without medification. The climb profiles for the aircraft were assigned
using stage lengths with information supplied by the Tower and Cleveland Center air
traffic conirol specialists.

Other Parameters

The Airport layout is contained in the INM database and was used without modification
for the base case afler verification with other FAA information. The topographic
nformation was input from a separate data file from the L. 8. Coast and Geodedic Survey
Office (USGS). This topographic information allow the model to more finely compute the
distance from aircrafl in the air to poinis on the ground and make the proper minor
adjustments to the noise levels.

Modeling
Assembling the data for input 1o the TNM is a lengthy and complex operation. A total of
1018 lines of code were entered for Alternative 1, No Action. The other ten scenarios

were similar in length, though most of the parameters were the same for all scenarios.

A quality control system was implemented by CSA to ensure that all data were correct
prior o running the models. This system entailed:

Charles M Salter Associntes Ine
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Review of all input data afler entry

Review of all data with a master assumption list prior lo running any scenarios
Mumerous checksums (o ensure that all data were reasonable and consistent
Companson of results to ensure that contour arcas and extents were reasonahle

Modeling was done for 12 of the 36 scenarios as shown in the Attachment F Matnx for
Companng Airficld Development Altematives.  Each of these scenarios involved shifting
a lakeofT and/or landing point relative to the existing runway configuration. The actual
takeoll and landing thresholds modeled (expressed as stationing points) are shown in
Attachment G. Note, for example, that 0 is the location of the existing Runway 6
threshold; -1900 is the location of the Runway 6 threshold with a 1,900-fool runway
extension 1o the west

A fixed displacement in threshold does not cause an attendant shifit in contour distance.
The contour displacements vary due to the volume and type of aircraft using that particular
displacement, and the total use of that operation (i.c., takeolT or landing). Thus,
displacement of a threshold on a heavily used runway will cause more contour movement
that that on a lightly used runway.

INM modeling is an important tool used in assessing the effects of operational changes
upon the DNL noise exposure. Attachment H shows DNL contours between 55 dB and
74.5 dB in 1.5-B increments, This colorized figure also shows the Might tracks used in
modeling this scenario (Allernative 30). Attachment | is the contour graphic for
Alternative 36 showing the contours overlaid over the terrain with runway clear zones and
geographical features defined. It is evident that the outer tums do not significantly affect
the DNL noise exposure above 55 dB. The INM also allows for direct comparison, in
detail, of two alternatives. Anachment J, shown on a terrain map, shows the subtraction of
two contours from altemative scenarios. This allows quantification of the difference
geographically. Here the 1.5 dB difference contour is plotted in green. Finally,
Attachment K is the raw input file to the INM for the base case.

Very Truly yours,

CHARLES M. SALTER ASSOCIATES, INC.

oo

John C. Freviag, P.E.
Director

M Salter Associates Iinc



Attachment A

FUNDAMENTAL CONCEPTS OF COMMUNITY NOISE

Background

Three aspects of community noise are important in determining subjective response:

e Level (i.e., magnitude or loudness) of the sound.
e The frequency composition or spectrum of the sound.

e The variation in sound level with time.

Airborne sound is a rapid fluctuation of air pressure and local air velocity. Sound levels are

measured and expressed in decibels (dB) with 0 dB roughly equal to the threshold of hearing.

The frequency of a sound is a measure of the pressure fluctuations per second measured in units
of hertz (Hz). Most sounds do not consist of a single frequency, but are comprised of a broad
band of frequencies differing in level. The characterization of sound level magnitude with
respect to frequency is the sound spectrum. A sound spectrum is often segmented into octave
bands that divide the audible human frequency range (i.e., from 20 to 20,000 Hz) into ten

segments.

Frequency Weighting

Many rating methods exist to analyze sound of different spectra. The simplest method is
generally used so that measurements may be made and noise impacts readily assessed using
basic acoustical instrumentation. This method evaluates audible frequencies by using a single
weighting filter that progressively de-emphasizes frequency components below 1000 Hz and
above 5000 Hz. This frequency weighting reflects the relative decreased human sensitivity to
low frequencies and to extreme high frequencies. This weighting is called A-weighting and is
applied by an electrical filter in all U.S. and international standard sound level meters. Some

typical A-weighted sound levels are presented in Figure Al.

Charles M. Salter Associates, Inc. 1



Noise Exposure

Noise exposure is a measure of noise over a period of time, whereas noise level is a single value
at an instant in time. Although a single sound level may adequately describe community noise at
any instant in time, community noise levels vary continuously. Most community noise is
produced by many distant noise sources that produce a relatively steady background noise having
no identifiable source. These distant sources change gradually throughout the day and include
traffic, wind through foliage, and distant industrial activities. Superimposed on this slowly
varying background is a succession of identifiable noise events of brief duration. These include
nearby activities such as single vehicle passbys or aircraft flyovers that cause the community

noise level to vary from instant to instant.

A single number called the equivalent sound level, typically referenced by its symbol Leq, is a
U.S. and international standard used to describe noise varying over a period of time. The Leq is

the average noise exposure level over a period of time (i.e., the total sound energy divided by the
duration). It is the constant sound level that would contain the same acoustic energy as the

varying sound level, during the same time period. The Leq is useful in describing noise over a

period of time with a single numerical value.

Discrete short duration transient noise events, such as aircraft flyovers, may be described by their
maximum A-weighted noise level or by their sound exposure level (SEL). The SEL value is
preferred over maximum noise levels in defining individual events because measured results
may be more reliably repeated and because the duration of the transient event is incorporated
into the measure (thereby better relating to subjective response). Maximum levels of transient
events vary with instantaneous propagation conditions while a total energy measure, like SEL, is
more stable. The SEL of a transient event is a measure of the acoustic energy normalized to a

constant duration of one second. The SEL differs from the Leq in that it is the constant sound
level containing the same acoustic energy as a one-second event, whereas the Leq is the constant

sound level containing the same acoustic energy over the entire measurement period. The SEL

Charles M. Salter Associates, Inc. 2



may be considered identical to the California standard Single Event Noise Exposure Level (i.e.,

SENEL).

SEL values may be summed on an energy basis to compute L values over any period of time.
eq

This is useful for modeling noise in areas exposed to numerous transient noise events, such as

communities around airports. Hourly Leq values are called Hourly Noise Levels (HNL values).

In determining the daily measure of community noise, it is important to account for the
difference in human response to daytime and nighttime noise. During the nighttime 1) exterior
background noise levels are generally lower than in the daytime, 2) background noise also
decreases causing exterior noise intrusions become more noticeable, and 3) people are more
often at home. For these reasons, people are more sensitive to noise at night than during other

periods of the day.

To account for human sensitivity to nighttime noise, the day-night average sound level (DNL,

symbol L, ) descriptor is an international standard adopted by the Environmental Protection

Agency in 1974 to describe community noise exposure from all sources. The DNL represents
the 24-hour, A-weighted equivalent sound level with a 10 dB penalty added for the nighttime
noise, between 10:00 pm and 7:00 am. The Federal Aviation Administration has officially
employed DNL as its standard since 1981.

In California, the Community Noise Equivalent Level (CNEL) has been the adopted standard
since 1972. DNL and CNEL are typically computed by energy summation of HNL values with
the proper adjustment applied for the period of evening or night. The CNEL is computed
identically to the DNL but with the addition of a 5 dB penalty for evening (i.e., 7:00 pm to
10:00 pm) noise. The CNEL value is typically less than 1 dB above the DNL value. Noise
exposure measures such as Leq, SEL, HNL, DNL, and CNEL are all A-weighted with units

expressed in decibels (i.e., dB).

Charles M. Salter Associates, Inc. 3



Subjective Response to Noise

The effects of noise on people can be classified into three general categories:

e Subjective effects of annoyance, nuisance, dissatisfaction.
e Interference with activities such as speech, sleep, and learning.

e Physiological effects such as anxiety or hearing loss.

The sound levels associated with community noise usually produce effects only in the first two
categories. No universal measure for the subjective effects of noise has been developed, nor
does a measure exist for the corresponding human reactions from noise annoyance. This is

primarily due to the wide variation of individual attitude regarding the noise source(s).

An important factor in assessing a person's subjective reaction is to compare the new noise
environment to the existing noise environment. In general, the more a new noise exceeds the
existing, the less acceptable it is. Therefore, a new noise source will be judged more annoying in

a quiet area than it would be in a noisier location.

Knowledge of the following relationships is helpful in understanding how changes in noise and

noise exposure are perceived.

e Except under special conditions, a change in sound level of 1 dB
cannot be perceived.

¢ Outside of the laboratory, a 3-dB change is considered a just-noticeable
difference.

e A change in level of at least 5 dB is required before any noticeable
change in community response would be expected.

e A 10-dB change is subjectively heard as an approximate doubling in

loudness and almost always causes an adverse community response.

Charles M. Salter Associates, Inc. 4



Combination of Sound Levels

Because we perceive both the level and frequency of sound in a non-linear way, the decibel scale
is used to describe sound levels. The frequency scale is also measured in logarithmic
increments. Decibels, measuring sound energy, combine logarithmically. A doubling of sound
energy (for instance, from two identical automobiles passing simultaneously) creates a 3-dB
increase; the resultant sound level is the sound level from a single passing automobile plus 3 dB.

The rules for decibel addition used in community noise prediction are:

e If two sound levels are within 1 dB of each other, their sum is the
highest value plus 3 dB.

e If two sound levels are within 2 to 4 dB of each other, their sum is the
highest value plus 2 dB.

e If two sound levels are within 5 to 9 dB of each other, their sum is the
highest value plus 1 dB.

e If two sound levels are greater than 9 dB apart, the contribution of the

lower value is negligible and the sum is simply the higher value.

Charles M. Salter Associates, Inc. 5



Typical Sound Levels

Community

(Outdoor)

Rock music (1007
Ambulance siren (1007

Motorcycle (25
Truck or Bus (50')

Automobdle (1007
Large air conditioning wnit (100°)

Large transformer (200°)

Inzects

Mosquilo (37

Home or Industry

(Indoor)

Permanent Hearing Damage
Threshold of Pain

Riveting machmea

Fower plant
Boiler room

Food blender

Alrline passenger compartment

Normal Speech

Quiet restaurant

Open plan office

Private office

Quiet bedroom at night

Thrashold of Hearing

A-Weighted Sound Pressure Level,

Charles M. Salter Associates, Inc.

Figure Al

decibels (dB)



Noise Modeling Inputs and Results for Cuyahoga County Airport Master Plan Update - 2006

Attachment B

Aircraft Type Information



@olty BRIEFING MEMO

51 S. New Jersey St., 2™ Floor
Indianapolis, IN 46204
317.955.8395 317.955.8479 FAX

TO Kathy Kane, C&S Engineers

FROM Susan J.H. Zellers, P.E.
DATE June 1, 2005

RE | Operations Fleet Mix at Cuyahoga County Airport

Introduction

To identify the future runway length needs at Cuyahoga County
Airport, operating data were gathered for based business jets. In
addition to activity by these based business jets, there is also
significant transient business jet activity at the airport. An estimate of
the operations for the most demanding business jets was prepared.

Annual Operations by Type

As a part of the inventory process, from September 7, 2003 to
September 13, 2003 hourly traffic count information was obtained from
the Cuyahoga County Tower. This data showed that 72 percent of
those operations were by single engine aircraft and 21 percent were by
business jets. The balance was comprised of multi-engine and turbo
prop operations as shown in Exhibit 1. These percentages were used
to estimate the annual operations by each type of aircraft from the
2003 total operations (includes operations not recorded by the tower
based on historic airport records.) The 2003 total operations are the
basis of the aviation forecasts accepted by the FAA on August 4, 2004.

Exhibit 1
2003 Operations at Cuyahoga County Airport

Type of Aircraft Operations
Single Engine 50,069
Multi Engine 3,477
Turbo Prop 1,391
Jet 14,603

Total Operations 69,540

Source: Percent by type from September 7-13, 2003 Tower Hourly Flight Records,
Total Operations from Cuyahoga County Airport Aviation Forecasts, July 2004.



Annual Business Jet Operations

Business jet operations are typically conducted under instrument flight
rules (IFR). To divide the total business jet operations shown on
Exhibit 1 into annual operations by the various types of business jets,
the most recent 12 months of IFR flight plans filed to Cuyahoga County
Airport were used. The IFR flight plan data were analyzed to estimate
the percentage of operations by each type of business jet. Business jet
types conducting less than 100 annual operations were grouped
together as “other business jets.” The percentage of business jet
operations by each type were then applied to the 2003 business jet
operations to estimate the operations by each common type of
business jet operating at Cuyahoga County Airport. Annual operations
levels by the various types of business jets are shown in Exhibit 2.

Exhibit 2
2003 Business Jet Operations at

Cuyahoga County Airport

Aircraft Type Percent Operations
Hawker 400 18.2 2,658
Citation 560/56X 15.5 2,263
HS125 13.0 1,898
Learjet 45 10.0 1,460
Falcon 50 71 1,037
Citation 550/551 6.2 905
Challenger 600 5.1 745
Citation 650 3.3 482
Citation 525/526 29 423
Learjet 60 29 423
Learjet 31 26 380
Falcon 2000 2.2 321
Citation 750 1.6 234
Learjet 55 1.5 219
Learjet 35 14 204
Gulfstream IV 0.9 131
Other business jets 5.6 820
Total 14,603
Other business jets include: Citation 500/501, Challenger 300,
Falcon 10, Falcon 20, Falcon 90, Falcon 900, Embraer 135,
Global Express, Gulfstream Il, Gulfstream V, Legacy, Learjet
24, Learjet 25, Sabreliner, and Westwind

Source: May 2004 to April 2005 IFR Flight Plans to Cuyahoga
County Airport, www.fboweb.com.



Noise Modeling Inputs and Results for Cuyahoga County Airport Master Plan Update - 2006

Attachment C
Fleet Mix: 2003 Annual Operations by Aircraft Type
Operations
AC CAT INM TYPE Day Night Total TOTALS
GASEPF 39,254 801 40,055
SE GASEPV 9,814 200 10,014 50,069
Total 49,068 1,001 50,069
BEC58P 3,373 104 3,477
ME Total 3,373 104 3,477 3,477
C12 801 33 835
DHC®6 267 11 278
P CNA441 267 11 278 1,391
Total 1,335 56 1,391
GIV 128 3 131
Falcon 2000 315 6 321
Falcon 50 1,016 21 1,037
HS 125 130 3 133
HS 125 - 800 1,730 35 1,765
Lear 35 200 4 204
CL600 730 15 745
CNA 525/526 415 8 423
CNA55B 887 18 905
JETS |Citation V (CE560)] 2,218 45 2,263 14,603
CNAT750 229 5 234
Citation 11l (650) 472 10 482
Beechjet (BE400) 2,605 53 2,658
Lear 45 1,431 29 1,460
Lear 60 415 8 423
Lear 31 372 8 380
Lear 55 215 4 219
Other bus. Jet 804 16 820
Total 14,311 292 14,603
B212 9 0 9
S70 9 0 9
HELO B206L 426 16 442 462
Total 444 17 461
KEY
AC CAT Aircraft Category
SE Single Engine Piston Aircraft
ME Multi Engine Piston Aircraft
TP Turboprop Aircraft
JETS Jet Aircraft
HELO Helicopters
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Noise Modeling Inputs and Results for Cuyahoga County Airport Master Plan Update - 2006

Attachment E
2003 Aircraft Volume by Flight Track and Aircraft Type

Runway TYPE SE ME TP JETS HELO
Flight tracks
ID USE DESCRIPTION
NB DEP 0.550 TRACK |%HDG/RW UTIL
06D010 0.055 231 22 8 82 06D010 0.10 0.055
06D270 0.055 231 22 8 82 06D270 0.10 0.055
06D320 0.220 925 86 31 328 06D320 0.40 0.220
06D360 0.220 925 86 31 328 06D360 0.40 0.220
24D010 0.055 595 65 29 318 24D010 0.10 0.055
24D270 0.055 595 65 29 318 24D270 0.10 0.055
24D320 0.220 2,379 258 116 1,271 24D320 0.40 0.220
24D360 0.220 2,379 258 116 1,271 24D360 0.40 0.220
1.100 8,261 861 367 3,996
SB DEP 0.450 TRACK |%HDG/RW UTIL
06D090 0.023 95 9 3 34 06D090 0.05 0.023
06D140 0.068 284 26 9 101 06D140 0.15 0.068
06D180 0.180 757 70 25 268 06D180 0.40 0.180
06D200 0.180 757 70 25 268 06D200 0.40 0.180
24D090 0.023 243 26 12 130 24D090 0.05 0.023
24D140 0.068 730 79 36 390 24D140 0.15 0.068
24D180 0.180 1,947 211 95 1,040 24D180 0.40 0.180
24D200 0.180 1,947 211 95 1,040 24D200 0.40 0.180
0.900 6,759 704 300 3,269
T&G
06T1 5,608 87 12 15
24T1 14,420 261 44 58
20,028 348 56 73
NB ARR 0.550 TRACK |%HDG/RW UTIL
06A27NB 0.055 231 22 8 82 06A270 0.20 0.110
06A23NB 0.248 1,041 97 35 369 06A237 0.90 0.495
06A36NB 0.248 1,041 97 35 369 06A360 0.90 0.495
24A27NB 0.055 595 65 29 318 24A270 0.20 0.110
24A23NB 0.248 2,677 290 131 1,429 24A237 0.90 0.495
24A36NB 0.248 2,677 290 131 1,429 24A360 0.90 0.495
1.100 8,261 861 367 3,996
SB ARR 0.450 TRACK |%HDG/RW UTIL
06A27SB 0.045 189 18 6 67 06A270 0.20 0.090
06A23SB 0.203 852 79 28 302 06A237 0.90 0.405
06A36SB 0.203 852 79 28 302 06A360 0.90 0.405
24A27SB 0.045 487 53 24 260 24A270 0.20 0.090
24A23SB 0.203 2,190 238 107 1,170 24A237 0.90 0.405
24A36SB 0.203 2,190 238 107 1,170 24A360 0.90 0.405

0.900 6,759 704 300 3,269



Noise Modeling Inputs and Results for Cuyahoga County Airport Master Plan Update - 2006

Attachment F

Matrix for Comparing Airfield Development Alternatives
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Noise Modeling Inputs and Results for Cuyahoga County Airport Master Plan Update - 2006

Attachment H

DNL Noise Contours between 55 dB and 74.5 dB
and Flight Tracks Modeled (Alternative 30)
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Noise Modeling Inputs and Results for Cuyahoga County Airport Master Plan Update - 2006

Attachment |

DNL Noise Contour Graphic Overlaid over Terrain
(Alternative 36)
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SECTION 1 - Introduction
1.01 General

Cuyahoga County Airport is a publicly owned, public-use, general aviation reliever facility. It
serves the aviation needs of eastern Cuyahoga County and western Lake County in the
northeastern Ohio Region. Cuyahoga County owns the Airport. The operation and maintenance
is the responsibility of the Department of Development under the auspices of the Board of
County Commissioners.

The Airport is located in two counties, Cuyahoga and Lake, and three cities, Richmond Heights,
Highland Heights, and Willoughby Hills, approximately eleven miles east of downtown
Cleveland, Ohio. Cuyahoga County contains a population of 1,393,978 based on the 2000
Decennial Census. Lake County contains a population of 227,511 based on the 2000 Census.
Richmond Heights has a population of 10,944; Highland Heights has a population is 8,082; and
Willoughby Hills has a population of 8,668.

The land area of the Airport consists of approximately 640 acres. The Cuyahoga County Airport
is principally located in Richmond Heights to the east of Richmond Road, north of Highland
Road, and south of White Road. On the east side of the Airport is Bishop Road (with an Airport
parcel extending east of the road that incorporates a golf course). The Airport is located
approximately 10 minutes from Interstate 90, a major east-west highway, and Interstate 271, a
major north-south highway. Figure 1-1 shows the Airport and vicinity.

1.02 Purpose and Scope of Study

The main purpose of this study is to document and identify currently existing deficiencies of the
Runway Safety Area (RSA) at Cuyahoga County Airport based on the existing runway length
and use. The Federal Aviation Administration (FAA) has “targeted” all RSA at Part 139
certificated airports for improvements by 2007. The Cuyahoga County Department of
Development, as the Airport Sponsor, desires to complete this Runway Safety Area Study in
order to comply with FAA standards of the FAA Order 5200.8, Runway Safety Area Program,
FAA Advisory Circular (AC) 150/5300-13, Airport Design, and other applicable airport design
Advisory Circulars.

This report will address and make recommendations in some of the following areas as they relate
to Cuyahoga County Airport:

Critical Aircraft

Runway Safety Area Requirements

Existing Conditions

Runway Length Analysis

Runway Safety Area Deficiencies

Improvement Alternatives from the Airport Master Plan
Probable Project Costs

FY¥¥FI I ¥
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1.03  Study Area

The existing physical and natural conditions were inventoried and studied for their applicability
to the development of alternatives of the runway safety area. The study area for determination of
the runway safety area conditions or deficiencies consists of the area within the limits of the
runway safety area, and adjacent areas that may be affected by any recommended improvements,
such as grading.

1.04 Climate

Summers are moderately warm and humid and winters are cool to cold and cloudy with an
average of five days with sub-zero temperatures. The average temperature for the year is 49.7 °F.

The daily range in temperature is usually greatest in the late summer and least in winter. The
coldest month on record is January 1977. The warmest month on record is July 1995. On the
average, freezing temperatures in fall are recorded in October while the last freezing temperature
in spring normally occurs in May.

Showers and thunderstorms account for most of the rainfall during the growing season. Snowfall
may fluctuate widely from the annual mean of 50 inches. Mean annual snowfall increases from
west to east in Cuyahoga County ranging from about 45 inches in the west to more than 90
inches in the extreme east.

1.05 Airport Master Plan

The Airport is updating its Airport Master Plan concurrently with this study. When this study
was started, the Airport Master Plan was in its preliminary stages. The Airport Master Plan has
progressed including alternatives analysis, evaluation and environmental overview. Thus, this
document references the alternatives and is consistent with the Airport Master Plan. Alternatives
developed in the Airport Master Plan, as included in this study, improve the runway safety areas
to meet design standards.
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SECTION 2 — RSA Requirements and Deficiencies

2.01  Ciritical Aircraft — Airport Reference Code

The following information was prepared by Aerofinity, Inc., for use in this study as well as the
associated Airport Master Plan:

Existing Users

The 2003 based aircraft were examined to determine the existing users at the airport, as
shown in Table 2-1. There were 301 based aircraft at Cuyahoga County Airport; of these
195 are jet aircraft ranging from Cessna Citations to Gulfstream IVs. Since 1997, the
number of based aircraft registered at Cuyahoga County Airport has more than doubled.
This growth can be primarily attributed to the success of Flight Options in the area of
fractional ownership activities, a relatively new concept that has flourished as an option for
general aviation users.

Table 2-1
2003 Based Aircraft Fleet Mix
Cuyahoga County Airport

Single Engine 63
Multi-Engine 16
Turbo Prop 25
Jet 195
Helicopter 2

301

The operation records have also been reviewed for the past five years, the total operations
have ranged from 56,000 to 76,000 annual operations. As a part of the inventory process,
hourly operations data for the week of September 7 to 13, 2003 was provided. This data
identified that approximately 70% of the operations are itinerant and 30% are local. Also,
of the 1,775 operations conducted that week 1,278 (72%) were conducted by single engine
aircraft, 376 (21%) were conducted by jet aircraft and the balance were conducted by
turboprop and multiengine aircraft. The numbers of operations per based aircraft (OPBA)
at the airport are most likely undergoing a change, given the growth in based aircraft and
unique characteristics of fractionally owned aircraft. This will be analyzed further in later
stages of the forecasting and facilities analysis.

Airport Reference Code
In order to plan airfield facilities to accommodate the current and projected users, an
Airport Reference Code (ARC) must be determined for the airport. According to FAA
Advisory Circular 150/5300-13, Airport Design, the ARC is a system used to relate airport
planning and design criteria to the operational and physical characteristics of the aircraft
intended to use the airport.

“ o8
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A combination of two codes is used to develop the ARC. The first code, Aircraft Approach
Category, relates to the approach speed of an aircraft. The second code, Airplane Design
Group, pertains to the design group determined by the wingspan of an aircraft. The ARC is
based upon the aircraft or combination of aircraft with the highest approach speed code and
the greatest wingspan that use or are expected to make substantial use of the airport. Per
FAA Order 5090.3C, Field Formulation of the National Plan of Integrated Airport Systems
(NPIAS), substantial use means 500 or more annual itinerant operations or scheduled
commercial service. An operation is a takeoff or landing by aircraft.

Table 2-2 summarizes the aircraft approach category and airplane design group.

Table 2-2
ARC Characteristics
é:;l;f:yApproach Speed (knots) Alrplélssul;emgn Wingspan (feet)

A Less than 91 I Less than 49
B 91 to less than 121 II 49 up to but not including 79
C 121 to less than 141 I 79 up to but not including 118
D 141 to less than 166 v 118 up to but not including 171
E 166 or more \' 171 up to but not including 214

VI 214 up to but not including 262

Source: FAA Advisory Circular 150/5300-13, Airport Design 3

Critical Design Aircraft

Examining the existing users and airport reference code information, the jet aircraft are the
largest aircraft making substantial use of the airport. The 376 jet operations in a week,
equates to approximately 20,000 annual operations, well exceeding the FAA definition of
substantial use (500 annual operations).

The based jet aircraft range from Cessna Citations (ARC B-I/II) to Gulfstream IVs (D-II).
Table 2-3 shows the most common jet aircraft based at Cuyahoga County. Many of these
aircraft have design group II wingspans. The fastest approach category is D, with the
Gulfstream IVs being the largest and fastest aircraft. Therefore, it is recommended that an
ARC of D-II be used for planning improvements to serve existing and future users of the
airport. The published instrument approach procedures include minimums for up to
approach category D aircraft.
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Table 2-3
2003 Based Aircraft — Critical Aircraft
Cuyahoga County Airport

Lear 55 C-1
Challenger C-1I
Hawker 800XP C-1I
Beechjet 400A B-1
Gulfstream IV D-1I
Falcon 50 B-1I
Lear 45 C-1
Citation Jet B-1I
Citation II B-1I
Citation III B-1I
Citation V B-1I
Recommendation: D-11

This analysis of existing users at the Airport, determination of the appropriate Airport Reference
Code, and identification of the critical design aircraft provide the basis for runway safety area
dimensional criteria as discussed in the following section. This background, along with the July
28, 2004 Cuyahoga County Airport Aviation Forecasts final report prepared by Aerofinity, Inc.,
is also essential to the development of facility requirements as part of the Airport Master Plan. In
an August 12, 2004, letter to the Airport, the FAA noted their concurrence with the forecasts
presented in the July 28, 2004, document for the completion of the Master Plan and the Runway
Safety Area Study. This letter is included in the report as Appendix C.

2.02 Runway Safety Area Requirements

In accordance with Advisory Circular 150/5300-13, Airport Design, a Runway Safety Area
(RSA) is a defined surface surrounding the runway, which is prepared or suitable for reducing
the risk of damage to airplanes in the event of an undershoot, overshoot, or excursion from the
runway.

Furthermore, the FAA design standards indicate that RSAs shall be:

= Cleared and graded and have no potential hazardous ruts, humps, depressions or other
surface variations.

» Drained by grading or storm sewers to prevent water accumulation.

= Capable, under dry conditions, of supporting snow removal equipment, aircraft rescue
and firefighting equipment and the occasional passage of aircraft without causing
structural damage to the aircraft.

= Free of objects, except for objects that need to be located in the runway safety area
because of their function. Objects higher than 3 inches above grade should be
constructed, to the extent practicable, on low impact resistant supports (frangible
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mounted structures) of the lowest practical height with the frangible point no higher
than 3 inches above grade. Other objects, such as manholes, should be constructed at
grade. In no case should their height exceed 3 inches above grade.

RSAs that are non-standard can no longer receive modification of standards from the FAA. The
FAA dimensional standards remain in effect regardless of the presence of natural or man-made
objects or surface conditions that might create a hazard to aircraft. Facilities including NAV AIDs
that would not normally be permitted in an RSA should not be installed inside the standard RSA
dimensions even when the RSA does not meet standards in other respects. An evaluation of
practicable alternatives for improving non-standard RSA is required until it meets FAA standards
for grade, compaction and object frangibility.

Navigational aids might impact the effectiveness of the RSA. The FAA wants to greatly improve
the margin of safety for landing or departing aircraft, and therefore has established guidelines for
NAVAID locations, including the following:

= RSA grades sometimes require approach lights to be mounted on towers that could
create a hazard for aircraft. Therefore, consider any practicable RSA construction to a
less demanding grade than the standard grade to avoid the need for structures.

= Instrument landing system (ILS) facilities (glide slope and localizers) are not required to
be located inside the RSA. However, they do require a graded area around the antenna.
(See Chapter 6 in Advisory Circular 150/5300-13, Airport Design for more
information.) RSA construction that ends abruptly in a precipitous drop-off can result in
design proposals where the facility is located inside the RSA. Therefore, consider any
practicable RSA construction beyond the standard dimensions that could accommodate
ILS facilities if and when they are installed.

The RSA limits for an airport with an Airport Reference Code of D-II are 500 feet wide by 1000
feet beyond the runway end or stopway end. Additional design standards that apply to Cuyahoga
County Airport are in Table 2-4.
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TABLE 2-4
Airport Design Standards for Runway 6-24
Design Standard  Existing Meet
Item ARC (D-II) Condition Requirements?
Runway Width 100° 100°* Yes
Runway Safety Area
-Width 500° 310°* No
-Length Beyond (Overruns)
-Length (Beyond Runway End - 24) 1,000° 57 * No
-Length (Beyond Stopway - 6) 1,000’ 43°* No
-Length Prior to Landing Threshold
(Undershoots)
-Length (Beyond Runway End - 24) 600’ 57 % No
-Length (Beyond Stopway - 6) 600’ 437% No
Runway Object Free Area
-Width 800’ 735°%* No
-Length (Beyond Runway End - 24) 1,000 0* No
-Length (Beyond Stopway - 6) 1,000 2857* No
* Refer to Existing Conditions and Deficiencies sections Source: Advisory Circular 150/5300-13 and C&S Engineers, Inc.

A general plan depicting the airport property line and runway safety area is shown in Figure 2-1.

The transverse grade limitations for aircraft approach categories C and D provided in Advisory
Circular 150/5300-13, Airport Design, are shown below.

RSA -500°
R Unpaved . Unpaved -
Shoulder Runway Width Shoulder
10 100° 10

= Transverse grades
= Onrunway — 1% to 1.5%
=  On shoulder — 3% to 5%
= In RSA but outside of shoulder — 1.5% to 3%

The FAA also states that a 1.5 inch drop from paved to unpaved surfaces is recommended and
drainage ditches may not be located within the safety area.
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2.03 Runway Safety Area Existing Conditions

This section inventories and describes the types of objects located within the runway safety area.
Section 2.05 provides an evaluation of the existing conditions and notes deficiencies associated
with each object.

Along Runway 6-24 (between runway ends) - Existing Conditions (See Figures 2-2, 2-3 and 2-4)

There are two types of navigational aids (NAVAIDs) that are within the RSA along Runway 6-
24, visual approach slope indicators (VASI-4s) and precision approach path indicators (PAPIs).
Both NAVAIDs are located on frangible couplings. A supplemental wind cone is located within
the safety area, but is on frangible couplings. Drainage swales, grades that do not meet criteria,
and drainage structures are common within the runway safety area. Drainage structures, which
include catch basins and manholes, are located within the RSA but are not obstacles if the grade
change is less than 3% or the structure is less than 3” above or below surrounding grade.

On the east side of Runway 6-24 the structures are located approximately 125 feet from the
runway centerline, and the west side of Runway 6-24 the structures are located approximately
185 feet from the runway centerline. The structures themselves are not obstacles, but the grades
in the vicinity are steeper than the criteria. Drainage swales or ditches should not be located
within the runway safety area. In other areas not associated with structures, there are grades that
are steeper than design criteria.

Runway 6 Approach End — Existing Conditions (See Figure 2-2)

The following objects are located within the runway safety area on the Runway 6 Approach End
and need to be addressed:
= Runway End Identifier Lights (REILSs)
= Located on frangible couplings
» Localizer
= Located on non-frangible couplings
= Localizer building
= Shrubs and treeline
= Shrubs along the fence and treeline on the west side of Richmond Road
= Richmond Road
= Located below the grade of the runway, but still in the RSA
= Perimeter fence
= Fire hydrants and utility poles
= Located along Richmond Road
= Drainage swales
= Grades that do not meet criteria and drainage structures are common within the
runway safety area.
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Runway 24 Approach End - Existing Conditions (See Figure 2-4)

The following objects are located within the runway safety area on the Runway 24 Approach
End and need to be addressed:
» MALSR towers
= Located on non-frangible couplings
» Bishop Road
= Located below the grade of the runway, but still in the RSA
= Perimeter fence
= Fire hydrants
= Located along Bishop Road
» Drainage swales
= Grades that do not meet criteria and drainage structures are common within the
runway safety area. Drainage swales located on airside property may contain
wetlands.
»  Golf course
= Grades greater than criteria

2.04 Preliminary Runway Length Analysis
The following information was prepared by Aerofinity, Inc., for use in this study:

Facility Requirements
The primary facility requirements consideration for the runway safety analysis is runway
length. Runway length requirements are based on five primary factors.

Airport elevation

Mean daily maximum temperature of the hottest month

Maximum change in the runway centerline

Wet or dry pavement

Stage length of the longest non-stop trip (considered for aircraft more than 60,000
pounds only)

F¥Y¥I ¥

These factors are critical because aircraft performance declines as elevation, temperature
and runway gradient factors increase. The FAA Advisory Circular 150/5325-4A, Runway
Length Requirements for Airport Design has been used as a starting point for reviewing the
appropriate runway length. Table 2-5 is a partial printout of the Airports Design Program,
version 4.3B to identify runway length requirements at Cuyahoga County Airport. Because
of the number of operations by business jet aircraft, the range of runway length findings for
large business aircraft have been shown. Special emphasis has been given to the runway
length requirements for 100% of the large business aircraft fleet, when operating at 60%
useful load. This is considered to be representative of the critical aircraft user requirements
at Cuyahoga County Airport.
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Table 2-5
Runway Length Requirements
Cuyahoga County Airport

Airport and Runway Data

Airport elevation 879 feet MSL
Mean daily maximum temperature of the hottest month (July) 81.4 °F
Maximum difference in runway centerline elevation 6 feet
Length of haul for airplanes of more than 60,000 pounds 500 miles

Runway Length Recommended for Airport Design

Dry Runway Wet Runway

Large airplanes of 60,000 pounds or less

75 % of these large airplanes at 60% useful load 4,780 5,420°
75% of these large airplanes at 90% useful load 6,280’ 7,000°
100 % of these large airplanes at 60% useful load 5,410° 5,500°
100 % of these large airplanes at 90% useful load 8,010° 8,010°
Airplanes of more than 60,000 pounds Approx. 5,320  Approx. 5,320’

The runway length requirements in Table 2-5 demonstrate the variability of airfield
demands based upon the aircraft type and load. For large aircraft weighing less than 60,000
pounds, useful load is the measure that is sensitive to stage length. The farther an aircraft is
flying nonstop, the more fuel it needs onboard at takeoff, thus increasing its percent of total
useful load at takeoff. Per the FAA’s design program, approximately 5,500 feet is needed
to accommodate large business aircraft operations, depending upon load requirements.
Since the FAA program uses a combination of aircraft rather than detailed operating
specification, it provides general planning guidance rather than specific runway length
requirements. The FAA uses this program as a guideline to determine what they will fund
for the development of runway length at general aviation airports. The FAA will consider
approval of runway lengths beyond those identified in the Airport Design Program if
specific need can be documented based upon user data.

Based on this analysis, with an existing runway length of 5,100 feet, when considering
runway safety area improvements, preservation of at least as much runway length as
presently exists is of utmost importance to supporting the high level of jet operations at
Cuyahoga County Airport.

The existing runway length is 5,102 feet with 500 feet of Stopway. The Stopway is not used as
runway. However, it can be used by pilots as a planning tool as part of accelerate-stop distance
available (ASDA) according to the FAA Advisory Circular 150/5300-13, Airport Design,
Appendix 14, Declared Distances. The Stopway does not have any impact on pilot calculations
of takeoff run available (TORA), takeoff distance available (TODA), and landing distance
available (LDA). The Stopway is not runway safety area and may not be used in lieu of RSA.
The RSA begins at the end of the Stopway, and RSA may not be shortened to accommodate a
Stopway.
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2.05 Runway Safety Area Deficiencies

The existing Runway 6-24 Safety Area does not fully comply with current FAA standards. At
this time the width along the runway, the length beyond the Runway 24 end and length beyond
the stopway at Runway 6 end do not meet criteria. The existing RSA for Runway 6 approach end
is 310 feet wide and 43 feet beyond the stopway end. The existing RSA for Runway 24 approach
end is 310 feet wide and 57 feet beyond the runway end.

Refer to Figures 2-2, 2-3, and 2-4 for plans showing objects in the RSAs. Plans were developed
using aerial photogrammetry performed for the Runway Safety Area Study and Airport Master
Plan.

Runway 6-24 Deficiencies (See Figure 2-2, 2-3 and 2-4)

The features located within the RSA along Runway 6-24 are as follows:
= In general, the grades along Runway 6-24 do not meet criteria. By visual review, RSAs
along the runway length appear to meet criteria; however, detailed elevations from aerial
photogrammetry indicate many areas have grades that are too steep.

= Drainage Structures — west side of runway

= Catch basin at Sta. P 8+02 and an offset of 195’ L

= Catch basin at Sta. P 12+19 and an offset of 184’ L

= Catch basin at Sta. P 14+40 and an offset of 242’ L

= Drainage manhole at Sta. P 15+50 and an offset of 242" L

= Catch basin at Sta. P 20+03 and an offset of 187’ L

= Catch basin at Sta. P 20+03 and an offset of 182’ L

= Catch basin at Sta. P 25+71 and an offset of 225’ L

= Catch basin at Sta. P 30+84 and an offset of 223’ L
= Drainage Structures — east side of runway

= Catch basin at Sta. P 13434 and an offset of 125’ R

= Drainage manhole at Sta. P 13+58 and an offset of 180" R

= Catch basin at Sta. P 20+01 and an offset of 125’ R

= Catch basin at Sta. P 32479 and an offset of 132’ R

= Catch basin at Sta. P 20+03 and an offset of 187" R

= Catch basin at Sta. P 35+88 and an offset of 134’ R

= Catch basin at Sta. P 38494 and an offset of 131’ R

= Catch basin at Sta. P 42433 and an offset of 226’ R
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Runway 6 Approach End Deficiencies (See Figure 2-2)

The features located within the RSA at the Runway 6 approach end are as follows:

(The lengths shown below are from the stopway end, which is the beginning of the 1,000-foot

RSA))

= Grades not meeting criteria

= The top of bank is located 45 from the end of the stopway along the extended

runway centerline.
= Localizer
= The localizer is at Sta. A6 10+00 (500’) along the extended centerline.
» Localizer building
= The localizer building is at Sta. A6 10+51 (551”) and an offset of 192’ L.
= Juniper shrubs

= The shrubs are located a distance of 759’ to 420’ out with an offset of 250’ L to

250’ R.
= Treeline

= The treeline is located a distance of 1,000’ to 720 out with an offset of 250’ L to

250’ R.
= Perimeter fence

= The perimeter fence is located a distance of 890’ to 435’ out with an offset of

250’ Lto 250’ R.
= Swale

= The swale is located a distance of 945’ to 530’ out with an offset of 250’ L to

250’ R.
= Richmond Road

= Richmond Road is located a distance of 1,000’ to 550’ out with an offset of 250’

L to 250’ R.
» Drainage manhole
= Drainage manhole at Sta. A6 9+37 (437’°) and an offset of 200° R.
= Utility poles
= Utility pole at Sta. A6 14+98 (998’) and an offset of 217" L.
= Utility pole at Sta. A6 14+18 (918’) and an offset of 127" L.
= Utility pole at Sta. A6 13+34 (834’) and an offset of 30" L.
= Utility pole at Sta. A6 12449 (749’) and an offset of 67" R.
= Utility pole at Sta. A6 11+71 (671’) and an offset of 155’ R.
= Utility pole at Sta. A6 10+88 (588’) and an offset of 250" R.
= Fire hydrants
= Fire hydrant at Sta. A6 14+58 (958’) and an offset of 240’ L.
= Fire hydrant at Sta. A6 12452 (752’) and an offset of 3” L.
= Fire hydrant at Sta. A6 11+21 (621”) and an offset of 141" R.
= Fire hydrant at Sta. A6 10+38 (538’) and an offset of 242’ R.
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Runway 24 Approach End Deficiencies (See Figure 2-4)

The features located within the RSA at the Runway 24 approach end are as follows:
(Lengths shown are from runway end.)

= Grades not meeting criteria
= The top of bank is located a distance of 143’ to 56’ out with an offset of 250" L
to 250’ R.
» MALSR
= MASLR tower at Sta. A24 2+45 along the extended centerline.
= MASLR tower at Sta. A24 4+65 along the extended centerline.
= MASLR tower at Sta. A24 6+45 along the extended centerline.
= MASLR tower at Sta. A24 8+25 along the extended centerline.
= Ditches/swales
= The ditch inside the perimeter fence starts at Sta. A24 2490 and an offset of 45’
R and flows to Sta. A24 3+96 and an offset of 250’ L.
» The swale starts at Sta. A24 4+05 and an offset of 42 L and flows to Sta. A24
5+83 and an offset of 250’ L.
= The swale starts at Sta. A24 3+60 and an offset of 84’ R and flows to Sta. A24
6+40 and an offset of 250’ L.
= Perimeter fence
= The perimeter fence is located a distance of 130’ to 556’ out with an offset of
250’ L to 250’ R.
~  Golf course fence
= The golf course is located a distance of 235’ to 663’ out with an offset of 250° L
to 250’ R.
» Bishop Road
= The centerline of Bishop Road is located a distance of 166’ to 583’ out with an
offset of 250’ L to 250’ R.
= Fire hydrants
= Fire hydrant at Sta. A24 4481 and an offset of 61° L.
= Road signs
= There are numerous signs located within the RSA along Bishop Road.
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SECTION 3 - Alternatives for RSA Improvement

3.01 Alternatives from the Airport Master Plan

The Airport Master Plan has developed thirty-six alternatives that will allow the airport to
accommodate the demands imposed upon the airport. Alternatives to be considered include
options for maintaining existing runway length (which is currently 5,102 feet). Several additional
options consider providing additional runway lengths of 5,500 feet and 6,000 feet.

See Appendix A, Alternative Descriptions and Figures from Airport Master Plan for a more
detailed explanation of alternatives. For the latest updates of the descriptions and figures, see the
latest update of the Airport Master Plan.

The alternatives created for the master plan were evaluated and a cost was derived for each. The
total project cost includes probable construction, land acquisition, noise mitigation, engineering
and administration.

The total land acquisition probable project costs were determined by plotting a large scale plan
that encompasses the airport and surrounding land that may need to be acquired. The runway
object free area, runway safety area, runway protection zone and any road relocations were then
transferred to the plan in order to determine which parcels were affected. If only a small portion
of a parcel was affected, it was assumed that the entire parcel would be acquired.

The costs associated with noise mitigation assume a per unit cost of $47,000 (including design,
construction, and inspection) for residencies within the 65 DNL. Noise contours were not
developed for all alternatives but data and cost were extrapolated from noise contours that were
completed for the remaining alternatives.

As requested by the FAA, the project cost allocation for the RSA improvement costs for each
alternative was also determined. Alternatives 15 through 36 required a hypothetical alternative in
order to determine the project cost allocation for the RSA improvements.

As stated in the FAA Order 5200.9, the land acquisition costs for the RSA improvements are
only for the runway safety area, runway object free area and any land needed for road
relocations. This does not include land in the runway projection zone. Noise mitigation was not
allocated to any RSA improvement hypothetical alternatives because the length of runway would
not change from what is currently being utilized.

The capacity portion for each of the projects would be the Total Probable Project Cost minus the
RSA allocation.

The cost summaries for each alternative can be viewed in a more detailed table in Appendix B,
Probable Project Cost Matrix
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SECTION 4 - Alternatives Evaluation

4.01 Evaluation Criteria from the Airport Master Plan

In the Airport Master Plan, the alternatives have undergone a comparative evaluation process
using qualitative and quantitative factors. Ideally, the evaluation process would express all
factors involved in terms of a common quantitative measure, such as dollar value or number of
homes impacted by sound. Because of the difficulties inherent in expressing certain factors in
quantifiable terms, the evaluation process must rely on the use of both quantitative and
qualitative measures.

The alternatives evaluation process considered the following five categories as a basis for
individual evaluation as well as for comparison purposes:

= Airport Design Standards

= Environmental Impacts

= Development Costs

= Facility Requirements

= Implementation Feasibility.

The Airport Master Plan shall select an alternative that can achieve the best overall solution to
the airport’s needs.
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SECTION S5 - Financial Feasibility of RSA Improvements

5.01 FAA Order 5200.9

FAA Order 5200.9, Financial Feasibility and Equivalency of Runway Safety Area Improvements
and Engineered Material Arresting Systems, was published on March 15, 2004. The order’s
purpose as described in the publication is the following:

“This is guidance for (a) comparing various runway safety area (RSA) improvement
alternatives with improvements that use Engineered Material Arresting Systems (EMAS);
and (b) determining the maximum financially feasible cost for RSA improvements,
whether they involve EMAS or not. This guidance will help airport sponsors develop a
sound proposed action for environmental review purposes. Regional Airports Division
Managers should also use it when preparing an RSA practicability determination as
required by FAA Order 5200.8, Runway Safety Area Program.

This guidance uses a standard EMAS installation as a benchmark for comparing and
determining the best financially feasible alternative for RSA improvements. It should be
used for new runway projects when comparing the costs of providing a standard RSA to
the costs of installing EMAS. It may also be used to justify decreasing the dimensions of
existing RSAs in connection with runway extension projects (see Paragraph 8).”

This order provides a methodology for determining the maximum financially feasible cost for
RSA improvements.

5.02 Determination of Maximum Feasible Cost

FAA Order 5200.9 outlines the required steps to establish the maximum feasible cost for
improving the RSA. The major steps are as follows:

1. Determine design aircraft
2. Determine EMAS bed length
3. Determine maximum feasible cost

Design Aircraft

The design aircraft for this analysis is the aircraft that regularly uses the runway and places
greatest demand on the EMAS. This is usually the heaviest or largest aircraft that regularly uses
the runway. Normally “regularly use” for federal funding is at least 500 operations on the
runway. However, Order 5200.9 recommends considering future trends in runway use before
making a final determination of design aircraft, as it relates to this analysis.

As discussed in Section 2, the ongoing Airport Master Plan at Cuyahoga County Airport
recommended an airport reference code (ARC) of D-II and identified the critical design aircraft
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as a Gulfstream IV. However, a regular tenant of the airport operates a Global Express jet, which
is heavier than the Gulfstream IV, and would be more demanding on an EMAS. Although the
Global Express jet does not currently make 500 operations on an annual basis, it does regularly
use the runway. The Global Express jet weighs 95,000 pounds maximum at takeoff, and has an
ARC of C-III, which does not change the design standards for the runway safety area.

Cuyahoga County Airport — Runway Safety Area Study

EMAS Bed Length

A general correlation developed by the FAA relates maximum takeoff weight and estimated
EMAS bed length. FAA Order 5200.9 uses this relationship to develop an estimated EMAS bed
length, which is used for planning and evaluation purposes only. An interpretation by C&S
Engineers of Figure 3 from FAA Order 5200.9 is shown below.

EMAS Bed Length Chart
FAA Order 5200.9 Figure 3
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500 /
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= / i
& 200 vi |
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100 :
i
|
0 l
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Max Takeoff Weight (1,000 Ibs)

The maximum takeoff weight of 95,000 Ibs. corresponds to an EMAS bed length of 303 feet.

Maximum Feasible Cost

Another correlation developed by the FAA compares the EMAS bed length to the maximum
feasible cost for improving the runway safety area. The maximum feasible expenditure is applied
to the improvement of the entire RSA, including both runway ends and the full width of the
RSA. An interpretation by C&S Engineers of Figure 4 of FAA Order 5200.9 is shown below.
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Maximum Feasible RSA Improvement Cost

(100 foot runway width)
FAA Order 5200.9 Figure 4
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The EMAS bed length of 303 feet corresponds to a maximum feasible RSA improvement cost of

$8,900,000.

The selection of preferred alternatives for runway safety area improvements will be selected in
the Airport Master Plan.
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APPENDIX A

ALTERNATIVE DESCRIPTIONS AND FIGURES FROM MASTER PLAN
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APPENDIX B

PROBABLE PROJECT COST MATRIX
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Cuyahoga County Airport
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o Cost Evaluation of Additional Alternatives @ §° R S NS N e & &
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Probable Project Cost Matrix N NI o\”é&" ) e < ooQ
«0\0 «O\o C «O\ Q\o &o\ Q\o Q\o\ \o\
SIS - Column B Column C Column D Column E Column F
= Column B+C+D =Column A - E

Alt. 1: No Action $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Alt. 2: Fully Compliant RSAs w/o Extending RW $6.0 $5.0 $1.0 $0.0 $5.0 $1.0
Alternatives for Maintaining Existing Runway Length (5,102 fee
Alt. 3: RW Reorientation and/or Relocation $114.8 $72.0 $42.8 N/A $102.4 $12.4
Alt. 4: RW 6 Shift to West (Relocate Richmond Rd.) $17.0 $13.1 $3.1 $0.8 $13.8 $3.2
Alt. 5: RW 24 Shift to East (Relocate Bishop Rd.) $15.8 $13.0 $2.7 $0.1 $13.0 $2.8
Alt. 6: RW 24 Shift to East (Tunnel Bishop Rd.) $28.4 $25.6 $2.7 $0.1 $25.6 $2.8
Alt. 7: Road Relocations at Both Runway Ends $18.0 $15.6 $2.0 $0.3 $16.3 $1.6
Alt. 8: Declared Distances $6.0 $3.2 $2.0 $0.8 $3.2 $2.8
Alt. 9: EMAS at Runway 6 End $12.3 $9.2 $2.3 $0.8 $9.2 $3.1
Alt. 10: EMAS at Runway 24 End $12.8 $10.4 $2.1 $0.1 $10.4 $2.2
Alt. 11: EMAS at Both Runway Ends $19.1 $16.3 $2.5 $0.3 $16.3 $2.8
Alt. 12: Combination of RW 24 Shift to West & RW 6 EMAS $17.7 $15.4 $2.0 $0.3 $15.4 $2.4
Alt. 13: Combination of RW 6 Shift to West & RW 24 EMAS $15.9 $13.7 $2.1 $0.1 $13.7 $2.3
Alt. 14: Combination with Displaced Threshold $6.7 $4.2 $2.4 $0.2 $4.2 $2.6
Alternatives for Providing 5,500-foot Runway
Alt. 15: Runway Reorientation and/or Relocation $73.8 $49.1 $24.8 N/A $63.6 $10.3
Alt. 16: RW 6 Ext. to West (Relocate Richmond Rd.) $19.0 $13.0 $4.9 $1.1 $13.1 $5.9
Alt. 17: RW 24 Ext. to East (Relocate Bishop Rd.) $19.2 $13.4 $5.7 $0.1 $13.0 $6.2
Alt. 18: RW 24 Ext. to East (Tunnel Bishop Rd.) $32.0 $27.1 $4.8 $0.1 $25.6 $6.4
Alt. 19: Road Relocations at Both Runway Ends $19.1 $15.6 $3.2 $0.3 $13.9 $5.2
Alt. 20: Declared Distances $8.1 $4.2 $3.8 $0.2 $3.2 $4.9
Alt. 21: EMAS at Runway 6 End $15.3 $10.4 $4.6 $0.3 $9.9 $5.4
Alt. 22: EMAS at Runway 24 End $15.3 S11.1 $3.9 $0.3 $10.4 $4.7
Alt. 23: EMAS at Both Runway Ends $20.8 $16.5 $3.9 $0.3 $16.3 $4.5
Alt. 24: Combination of RW 24 Shift to West and RW 6 EMAS $21.0 $16.8 $3.9 $0.3 $16.4 $4.7
Alt. 25: Combination with Displaced Thresholds $11.5 $5.7 $5.1 $0.7 $4.7 $6.7
Alternatives for Providing 6,000-foot Runway
Alt. 26: Runway Reorientation and/or Relocation $117.4 $70.7 $46.7 N/A $92.2 $25.2
Alt. 27: RW 6 Ext. to West (Tunnel Richmond Rd.) $39.4 $29.2 $8.7 S1.5 $24.2 $15.2
Alt. 28: RW 24 Ext. to East (Relocate Bishop Rd.) $34.0 $21.4 $12.4 $0.2 $13.0 $21.0
Alt. 29: RW 24 Ext. to East (Tunnel Bishop Rd.) $43.5 $32.0 $11.3 $0.2 $25.6 $17.9
Alt. 30: Road Relocations at Both Runway Ends $26.1 $20.1 $5.5 $0.5 $14.3 $11.9
Alt. 31: Declared Distances $39.8 $29.3 $10.3 $0.2 $23.3 $16.6
Alt. 32: EMAS at Runway 6 End (Tunnel Bishop Rd.) $41.6 $34.0 $7.2 $0.4 $29.2 $12.4
Alt. 33: EMAS at Runway 24 End $37.9 $33.4 $3.9 $0.6 $13.7 $24.2
Alt. 34: EMAS at Both Runway Ends $29.8 $23.3 $6.1 $0.4 $16.3 $13.5
Alt. 35: Combination of RW 24 Ext. and RW 6 EMAS $25.4 S18.4 $6.7 $0.3 $13.1 S12.4
Alt. 36: RW 6 Ext. to West (Relocate Richmond Rd.) $27.3 $17.1 $8.7 S1.5 $13.8 $13.5

NOTE: Land Acquisition Costs include cost to acquire land, standard relocation package costs and services cost based on most recently updated assessments in Lake County and Cuyahoga County.

F:\Project\A27 - Cuyahoga County\A27002001 - RSA Study\design info\AIRCOST-estimates\Additional Cost Estimates for Alternatives\ALTERNATIVES MATRIX - FOR RSA ALT..XLS
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APPENDIX C

FAA CONCURRENCE WITH THE FORECASTS LETTER
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APPENDIX H

GLOSSARY AND ABBREVIATIONS
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