Appleton, Wisconsin
July 26, 2016

Proposed Quiet
Zone Crossings

Al Grade Highway Crossing
* Privale Crossing

Pedestrian Crossing

Recently Closed

1Miles 0




Train Horn Rule Background

* 1994: Congress mandates Federal
regulation of horns at grade crossings
with exceptions to allow “quiet zones”

* 1994-2003: FRA solicits input from
stakeholders

e 2005: Train Horn Rule goes into effect

Minimum Requirements

e Quiet Zone must be at least 1/2-mile
long and include all crossings within
the quiet zone limits

* All public grade crossings must meet
pre-qualifying criteria:
— Gates and flashing lights

— Power-out indicators

— Constant warning time detectors



Two-Quadrant Vehicle Gates,

Warning Lights, Constant Warning Time

Cost = S250K

Required for quiet
zone designation
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Railroad controls:

— installation

— scheduling

— requirements
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Quiet Zone Risk Levels

e Quiet Zone Implementation based on
risk analysis

e DOT Accident Prediction Model

— Highway volumes

— Rail volumes and speed

— Crossing surface and geometry
— Previous crash history (5 years)

— Estimated cost by crash type

Quiet Zone Risk Levels

* Quiet Zone Risk Index (QZRI)

— Risk level after crossing improvements and no
horn sounding

e Risk Index With Horns (RIWH)

— Existing conditions with horns

* Nationwide Significant Risk Threshold (NSRT)

— National average of risk for all crossings in the U.S.
— Adjusted annually (Current level = 14,347)




Quiet Zone Risk Example
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Quiet Zone Risk Example

Risk level with no horm and no
improvements (Baseline)

28,000 [

Baseline Risk
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Current risk level (RIWH) =)
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Risk level with no horn and
proposed Improvements (QZR1)
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Quiet Zone Risk Example

Risk level with no horn and no
improvements (Baseline)
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Supplementary Safety Measures

(SSMs)

e Four-quadrant vehicle gates

* Medians/channelization devices
* Closure (temporary or permanent)

* One-way street
e Wayside horns

Four-Quadrant Vehicle Gates

» Cost w/ detection = S700K
Entrance ]
Gate * Railroad agreement

» Maintenance costs = S7K
annually

* Railroad controls:

Track
Crossing — Installation requirements
Area — Construction schedule

— Cost

z * No access impacts
» 77-82% risk reduction




Four-Quadrant Gate Example

Non-Traversable Medians/
Channelization Devices

Raised median may
physicaly prevent 11 1 * Cost = $10 - 100K
motorists from driving | |
around the lowered
crossing gates

e Minimal maintenance
costs

==
| o e

______ - e City controls:
— installation
— scheduling

— Cost
Intended motorist % .
pathblockedby ~ * 795-80% risk reduction

raised median

)




Non-Traversable Median Example
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Channelization Device Example
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One-Way Street

Vehicle gate prevents e Costs varia b [e

motorist from entering
the crossing area when _ Gate
atrainis present

relocation?

— Street
conversion?

e Typically done as
one-way pairs

e 82% risk

reduction

WAL _ = Cost w/ detection = $100K

»  Annual maintenance costs = S5K

m Stationary horn sounded in place
of train horn

®  Railroad installs train detection
system — requires RR Agreement

= No access impacts

" Less expensive than four-quadrant
gates

Equal risk to train horn



Diagnostic Meeting

 Site visit to review all RR crossings
(Conducted April 26, 2016)

* Representatives from:
— City
— County (if County Roads present)
— State Department of Transportation
— Federal Railroad Administration (FRA)
— Railroad
— Other Stakeholders (Appvion)

* |dentify Potential Crossing Improvements

Implementation Steps

Diagnostic Meeting
Determine Necessary Crossing Improvements
Notice of Intent

Application Required if ASMs are Used

Install Crossing Improvements

A

Notice of Establishment

Typical Quiet Zone Project takes 1-2 Years




Proposed Improvements

Medians/Channelized Delineators
— Commercial/Residential Access Impacts
— Parking impacts

Closures

— 1-2 proposed

Pedestrian Crossings

— Durkee, Wisconsin, Kenilworth, Ullman, Charlotte

— Minor improvements: replace crossbucks, “No Train Horn”
signs, flangeway repairs

Private Crossings

— CN, Appvion

— No proposed improvements

®

Prospect Avenue

Prospect Avenue

Risk 0%
Reduction
Cost $100,000 -

$250,000 ||

Existing gate ;‘-:'];" A o
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Perkins Street — Option 1

Perkins Street - Option 1

Risk 34%
Reduction

Cost $17,840 i il
‘ Existing gate o o )

! 2 -" R Existing gate
>=ialles
= Install 51 foot :
1 non-traversble median “

T W EL

.
S Perkins St

. c1 Install 74 foot
Perkins Street - Option 2 ~J/ no-traversable median

Risk 74%
Reduction

Cost $53,750

Existing gate
o~ TN
Install 51 foot '
non-traversble median "
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Second Street

Second Street

Risk 50%
Reduction

Cost $41,400

Outagamie Street —
Option 1

Risk 80%
Reduction

Cost $63,800

Install 89 foot

Install 15 foot non-traversable median §
non-traversa!e median Existing gate X
| L

Close driveway access

Railroad Access
Point

Install 100 foot

non-traversable median | Close driveway

access

right-in/right-out

Install 68 foot
non-traversable median




Outagamie Street — Option 2

Outagamie Street —

7 - Install 38 foot
Option 2 f non-traversable median

. } i i : 1
Risk 53% . ’% i
Reduction 5 Existing gate l 1

7 £ _,‘_"',. -l
A 3 Fourth Street becomes
Existing gate - — right-in/right-out

Install 68 foot
non-traversable median

Cost $30,800

Spencer Street —
Option 1

Risk 80% ¢ p Install median to
Reduction ; prevent left turn

Cost $75,000 'R T°RT | [T 1w Existing gate

Install 100 foot |
non-traversable median

111
)
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Spencer Street —

Spencer Street —
Option 2

Risk 40%
Reduction

Cost $35,000

Story Street —
Option 1

| Risk 53%
Reduction

Cost 529,785

Option 2

"

Existing gate J§

— o —

Install 100 foot

non-traversable median

=

Install 51 foot
-4 non-traversable median

Install curb
and gutter




Story Street — Option 2

Story Street
Option 2

Risk
Reduction

Cost

Eighth Street

Risk
Reduction

Cost

59%

$53,650

100%

N/A

Install 100 foot
non-travers able median

Install curb
and gutter

Closed in
Anticipation

.| of Quiet Zone




Badger Avenue

Badger Avenue

Risk 80%
Reduction
Cost $65,650

| Lawrence Street —
Option 1
Risk 100%
Reduction

Cost

S Pierce Ave

-
Install 100 foot

non-traversable median or
Channelized Delineators

Close driveway |
access

{ Install 73 foot
| non-traversable median or 1

Channelized Delineators

Alternate
Pedestrian
Path




Lawrence Street — Option 1a

Lawrence Street —
Option 1a

Risk 100%
Reduction

Cost S0

, - — - :
: B Ry - ‘
Lawrence Street — - . * q
Option 2 A - =5 vy
Risk 40%

Reduction
Cost $35,500

Install 100 foot
non-travers able median
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Existing Gate
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| Reduction

Locust Street — Option 1

Locust Street — Option 1

Risk 100%
Reduction

Cost S0

Locust Street — Option 2

Risk 40%

Cost $35,500

. Alternate
| Pedestrian

Install 100 foot
non-traversable median |

T e




Memorial Drive

. : =4 X 8 Extend existing non-traversable
Memorial Drive = | HR: median an additional 54 feet

Risk 18%
Reduction

Cost $18,900

: Existing 300 foot |
non-traversable median \

Install 50 foot
non-traversable median

Risk 56% |
Reduction Consolidate

driveways
Cost $39,400

Install 34 foot
non-traversable median




State Street — Option 2

State Street — Option 2

» » Install 20 foot
Risk 36% non-traversable median

e’ - '.;' I

Cost $23;900 AN Existing gate .

Franklin Street —
Option 1

Risk 58%
Reduction

Cost $43,300

Ins tall 66 foot
channelized delineator | =

N /., SR
Install 100 foot
non-travers able median |




Franklin Street — Option 2

Franklin Street —
Option 2

Risk 20%
Reduction

Cost $23,100

B
Install 100 foot
non-travers able median

Franklin Street —
Option 2

Risk 100%
Reduction

Cost SO

Closed in
Anticlpation S
of Quiet Zone | &




Appleton Street — Option 1

L |
Install 100 foot
Appleton Street — channelized delineator

Option 1

i 0 . Install 76 foot
Bk : 58% i non-travers able median
Reduction

Cost $36,600

i =y e
- i it n . Link T
i | on-street [
g_ - | parking [©

Install 100 foot 2 R
channelized delineator ! g

Appleton Street —
| Option 2

i 0, Install 76 foot
Rlsic . 20% non-travers able median
Reduction

Cost $26,600

_——

Existing gates




Oneida Street — Option 1

Oneida Street — Option
1

Risk 100%
Reduction

Cost S0

Oneida Street — Option
p

Risk 53%
Reduction

Cost 528,000

| Mobility Study has ,‘, ' X !

&.'J"

identified Oneidaasa | . L -- .

problematic closure.

W
R
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SIS

X
Close Crossing \
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Install 40 foot
non-traversable median
——

Existing gate
g




Oneida Street — Option 3

Oneida Street — Option

3 - :

| - : e a , 1
Risk 40% | ey Install 40 foot 4 ,
Reduction non-traversable median

_:”"':‘3'—- P
Cost $21,000 4
| [ ' ‘. L 3
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Morrison Street —
Option 1

Risk 100%

Reduction
Cost S0 L ‘ : . v, =
IJ‘ -... " rd i t )

J.v. a




Morrison Street — Option 2

Morrison Street —
Option 2

" o s
i e oz | ¥ Install 25 foot 1
Reduction | non-traversable median

Cost $34,750

PR —— &

| Close access 1 "'”!.'

Y
:

Atlantic Street —
Option 1

Risk 80% ] =~ Install 83 foot
Reduction | non-traversable median

Cost $64,050

Install 100 foot
¥ non-traversable median




Atlantic Street — Option 2

Atlantic Street —
Option 2

Risk 62% | , Ins tall 83 foot
Reduction | | non-travers able median

Cost 548,300

N Durkee' St

S E At ntic St

L i

Drew Street — -y
Option 1 e ) At e ;»;;1

Risk 40% K Install 70 foot ul
Reduction as| non-traversable median [

et | rrr R |
Cost $24,500 | B Existing gate Y
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Lawe Street — Option 1

Lawe Street —

Option 1

Risk 75% -

Reduction 4 chmln:éazgj%tfa?isteator o= 1 :
Cost 511’750 — b | ¥ - g, Confirm access is S8

for weekly trash |
pickup only

Install 100 foot £ 1
channelized delineator |

Lawe Street —
Option 2

Risk 49% .
. | Install 18 foot (PR
Reduction : channelized delineator ~= F &

for weekly trash
pickup only

Cost 59,400 T . ’ D — © W Confirm access :-;q-

¥

B i il ; Install 100 foot |

A ‘ channelized delineator !
| Install curb ;

" i - |

and gutter

an g5
el /.
] s 1] 100




Meade Street

Meade Street

Risk
Reduction
Cost

Install barrier to
prevent crossing
around the gate

Owaissa Street

Risk 53%
| Reduction

Pl ) Install 20 foot
Cost $28,000 - G T non-traversable median

g
g ‘ | Existing gate

f]

¢ | Install "Do Not Stop On Tracks"
Install 60 foot - | and "Low Ground Clearance" Signs [
non-traversable median © A




Ballard Road

Ballard Road

2 Existing 104 foot
0
Risk 80% non-traverable median

Reduction
Cost $5,000

Existing 97 foot
non-traverable median

Scenario 1 — Minimal Impact

Table 1.

Scenario 1: Minimal Impact

Crossing Name Imp;);ﬁr:enl Improvement Summary LEMS b I[R'gm L:;Y ('(;l;rtkl) (:nstmd
Prospect Avenus No Treatment Upgrade crossing with CWT detection 12,637 21,079 §100,000
Perkins Street Option L 51' median south 5,680 6,253 517,850
Second Straet No Treatment No Treatment 5170 8,624 §-
Outagamia Strest | Option 1 2000 Macian norin; 5, madian suuth; depeyrey 7437 2,381 $63,800
Spencer Strest Option 3 100" median east 10,379 10,472 §£35,000
Story Streat Option 1 29" median north, 51' median south (with C&G) ,254 4,920 §29,785
Eighth Strest Option 1 Closure 5,288 - -
Badger Avenue Option 1 :PD%‘Ememan north, 73" median south, driveway 12,018 2,044 $65,550
Lawrence Street Option 2 100" median west 6,232 6,304 £35,000
Locust Street Option 1 Closure 6,630 - $-
Memaorial Drive Option 1 Existing 100" median south, 54" median east 79,155 86,612 £18,200

tate Strest Option 2 20" median north, 24' median south, barriers 8,224 8,778 §23,800
Franklin Streat Option 2 100" median south 14,082 19,049 §23,100
Superior Strest Option 1 Closure 330 - §-
Appieton Street Option 2 76" median wast 13,157 18,201 £28,600
Oneida Slreat Option 3 40" median north, 20" median south 7,363 7.269 $21,000
Mornson Strest Option 2 25" median narth, 80" median south, alley mods 7,100 5,132 £34,750
Atlantic Street Option 1 83" median west, 100" median sast 7,529 2512 £64,050
Drew Strest Option 1 70" median north 9,675 0,683 $24 500
Laws Street No Treatment No Treatment 10,286 17,156 $
Meade Strest No Trealment Physical Barrier 8,809 14 860 $5,000
Owaissa Strest Option 1 20" median north, 80" median south 10,794 8,402 $28,000
Baliard Road Option 1 E;":‘?ﬁrﬁg:lxﬁgﬁr s S gmecmnailli (e 16,739 5,524 $5,000

Average/Total 12,103 11,627 $621,785




Scenario 1a — Exclude Prospect

Scenario 2 — Maximum Safety

Table 2.  Scenario 1a: Minimal Impact (Excluding Prospect Avenue)

Crussing Name Impéz?;n;ent Improvement Summary m?gm L:vilw(g';;n ﬁg;’ltled
Perkins Street Option 1 51 median south 5,680 6,253 £17,850.00
Second Street No Treatment No Treatment 5,170 8,624 5-
Outagamie Street No Treatment No Treatment 7,137 11,804 $-
Spencer Street Option 3 100" median east 10,379 10,472 $35,000.00
Story Street Oplion 1 29" median north, 51" median soulh (with C&G) 6,254 4,970 $£29,785.00
Eighth Street Option 1 Closure 5,888 = s-
Badger Avenue option 1 ;%%‘Smeman north, 73" median soulh, driveway 12,019 4,044 $65,550.00
Lawrence Strest Option 2 100 median west 6,232 6,304 $35,000.00
Looust Street Option 1 Closure 6,639 = §-
Memorial Drive Option 1 Existing 100" median south, 54' median east 79,155 86,612 $18,900.00
State Street Option 2 20" median north, 24’ median south, barriers 8,224 8,779 $23,800.00
Franklin Street Option 2 100" median south 14,082 19,049 £23,100.00
Superior Strest Option 1 Closure 7,330 - 8-
Appleton Street Option 2 76 median west 13,157 18,201 $26,600.00
Oneida Strest Option 3 40" median north, 20° median south 7,363 7,369 £$21,000.00
Morrison Street Option 2 25" median narth, 60’ median south, alley mods 7,100 5,132 $34,750.00
Atlantic Street Option 1 83" median west, 100" median east 7,529 2,512 $64,050.00
Draw Street Option 1 70" median north 9,675 9,683 $24,500.00
Lawe Strest No Treatment No Treatment 10,286 17,156 8-
Meade Street No Treatment Physical Barrier 8,809 14,860 $5,000.00
Owaissa Street Option 1 20" median north, 60" median south 10,794 8,402 $28,000.00
Ballard Road Option 1 ﬁgé‘?ﬁcﬁg‘:nﬂ‘c?ﬂ'z;‘ north, §7* median sauth (neads 15,730 5,584 $5,000.00

Average/Total $457,985

Table 3. Scenario 2: Maximum Safety
% Improvement Exisling Risk New Risk Estimated
Crossing Name Opti Improvement Summary Level (RIWH) Level (QZRN) Cost

Prospect Avenue No Treatment | Upgrade crossing with CWT detection 12,637 21,079 $100,000
Perkins Strest Cption 2 74" median north, 51" median south, driveway mods 5,680 2463 £53,750
Second Strest Oplian £ 15" median west, 89" median east, driveway mods 5,170 4312 $41.400
Oulagamis Strest Option 1 rlr:Il))t;—madfan north, 88" median sauth, driveway 7137 2,381 $63.800
Spencer Street Option 2 100" median west, 100" median east, one-way entry 10,379 3491 $75,000

: 29" median north, 100" median south {with C&G), a &
Story Street Option 2 driveway mods 6,254 4,287 $53,650
Eighth Streat Option 1 Closure 5,888 - 5-
BsdgerAvenue | Optian L 100" meagka e, 72 medRa souih; sitvedsy 12,010 4044 $65,550
Lawrence Strest Option L Closure 8,232 - §-
Locust Strest Option L Closure 6,639 - §-
Memarial Drive Option 1 Existing 100" median south, 54" median east 70,155 86,612 £18,900
State Street Option L :gn?;[esman north, 34" median south, driveway mods, 8924 6,036 $30,400

" . 100" channelized delineator west, 100" median o
Franklin Street Option 1 couth, 66' channelized dellneator sast 14,082 10,120 $43,300
Supatiar Strast Qptian 1 Closure 7,330 - -
Appleton Street Option L ;golvﬂeman |\:esI; i(}:{] mﬁ“?ﬁ;sﬁd delineatar south, 13157 9,669 $36,600
QOneida Street Optian 2 40" median north, 40" median south 7,363 5,731 528,000
Maorrison Strest Option 2 25' median north, 60" median south, alley mods 7,100 5,132 $34,750
Atlantic Street Option L 83" median west, 100" methan east 7,529 2512 $64,050
Drew Street Option L 70" median north 9675 8,683 $24,500

o 65’ lized north, 100" ch lized
Lawe Stregt Option 1 delinzator south (with C&G) 10,286 4,289 $11,750
Meade Street No Treatment Phyzioal Barrier 86,909 14 880 $5,000
Owalssa Street QOption L 20" median north, 60" median south 10,794 8,402 $28,000
Existing 104" median north, 97" median south (needs &

Ballard Road Option L nose reconstruction) 16,739 5584 £5,000
Averaga/Tolal 12,103 $792,400




Scenario 3 — Phased (Zone 1)

Table 4. Scenario 3: Zone 1
" Improvement Existing Risk New Risk Estimated
Crossing Name Option provemncnt Summaly Level (RIWH) | Level (QZRI) Cost
Prospact Avenue No Treatment Upgrade crossing with CWT detection 12 637 21,079 $100,000
Perkins Street Option 2 74" median north, 51° median scuth, driveway mods 5,680 2,463 $53,750
Second Street Option 1 15" median west, 89" median east, driveway mods 5,170 4,312 £41,400
3 i h, 68" S Ve ~
Oulagamiz Street | Option 1 o IO AR eSO Citsy 7437 2,381 $63,800
Average/Total 7.656 7,559 $258,950
Table 5.  Scenario 2: Zone 1 (Excluding Prospect)
Improvement Existing Risk New Risk Estimated
Crossing Neyne Option imprivement Summary Level (RIWH) | Level (QzR1) Cost
Perkins Street Option 1 51" madian south 5,680 5,253 $17,850
Second Street No Treatment - 5170 8,624 5
Outagamie Street | Option 1 fﬂﬂdsm”'a“ north, 68 median south, driveway 7137 2381 $63,800
Average/Total 5,996 $81 650

Scenario 3 — Phased (Zone 2

Table 6. Scenario 3: Zone 2

Crossing Name Imp‘;mnenl Improvement Summary Eﬁﬂgm L:;::(gg:]} Estimated Cost
Spencer Street Option 3 100" median east 10,379 10,472 $35,000
Story Strest Option 1 29" median north, 51° median south (with C&G) 6,254 4920 £29,785
Eighth Street Option 1 Closure 5888 - $-
Badger Aventia Option 1 I11.1(:;‘)!Sn'uadian north, 73" median south, driveway 12,019 — P
Lawrence Strest Option 2 100" median west 6,232 5,304 $35,000
Looust Street Option 1 Closure 6,639 - $-
Memariai Drive Option 1 Exisling 100" median south, 54" median east 79,155 86612 $18,900
State Street Cption 2 20" median naith, 34" median south, barriers 8,224 8,779 $23,900
Franklin Strest Option 2 100" median sauth 14,082 19,049 $23,100
Superior Strest Option 1 Closure 7,230 z 5-
Appletan Strest Option 2 76" median west 3,157 18,201 $26,600
Oneida Street Option 3 40" median north, 20" median south 7,363 7.369 $21,000
Morrison Street Option 2 25" median north, 60" median south, allsy mods 7,100 5132 434,750
Atlantic Street Option L 83" median west, 100’ median east 7,529 2,512 $64,050
Drew Strest Option 1 70" medizan north 9,675 9683 $24,500
Lawe Street No Trealment No Treatment 10,286 17,156 $-
Meade Strest No Trealment Physical Barrier 8,909 14,860 $5,000

12,954

12,653

$407,135



Scenario 3 — Phased (Zone 3)

Tahle 7.

Crossing Name

Scenario 3: Zone 3

Improvement

Option

Improvement Summary

New Risk
Level (QZR1)

Owaissa Streat

No Treatment

18,004

Ballard Road

Option 1

Existing 104" median north, 97” median soulh

(needs nose reconstruction)

5,584

Average/Tolal

Summary of Scenarios

Scenario 1: Minimal Impact

Scenario 2: Maximum Safety
Scenario 3: Phased Implementation

Zone 1: Prospect to Outagamie

Zone 2: Spencer to Wisconsin

Zone 3: Kenilworth to Ballard

Scenario 1a: Minimal Impact (Excluding Prospect)

Zone 1a: Perkins to Outagamie (Ex. Prospect)

11,794

$621,785

$457,985

$792,400

$493,785 - $671,085
$258,950

$81,650

$407,135

$5,000




Quiet Zone Decision Process

Appleton

QUALITY OF LIFE

Questions?

Chris Ryan, PE
SRF Consulting Group, Inc.
cryan(@srfconsulting.com
763-475-0010




