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Introduction

Shalimar Investments LLC is proposing a neighborhood retail center on Billtown Road in
Louisville, KY. The neighborhood retail center is proposed as a convenience store with eight
fueling positions, a 12,000 square foot building, and a 1,820 square foot restaurant. Figure 1
displays a map of the site. Access to the site will be from an entrance on Billtown Road and a
right-in/right-out on Gellhaus Lane. The purpose of this study is to examine the traffic impacts of
the proposed development upon the adjacent highway system. For this study the impact area
was defined to be the intersections of Billtown Road at Gellhaus Lane and Gellhaus Lane at
Longview Farm Road/school entrance.

Figure 1

Existing Conditions Site Location

Billtown Road, KY 1819, is maintained by the Kentucky Transportation Cabinet (KYTC) with an
estimated 2015 ADT of 10,000 vehicles per day between I 265 and Lovers Lane (KY 1065), as
estimated from the Kentucky Transportation Cabinet count at station 325. The road is a two-lane
road with nine-foot lanes and a three-foot shoulder. The posted speed limit is 35 mph. There are
no sidewalks south of Gellhaus Lane. The intersection with Gellhaus Lane is controlled with a
traffic signal. There is a southbound left turn lane on Billtown Road. The Gellhaus Lane approach
has separate right and left turn lanes.

Gellhaus Lane is maintained by Metro Louisville with an estimated 2015 ADT of 2,400 vehicles
per day, as estimated from the Kentucky Transportation Cabinet count at station 324. The road is
a two lane road with ten-foot lanes and a one foot shoulder. The posted speed limit is 35 mph.

Smith 1
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There are sidewalks on the north side and along the school property. The intersection with
Longview Farm Drive/school entrance is controlled with a stop sign. There is a left turn lane on
Gellhaus Lane. The driveway serving both Farmer Elementary and Ramsey Middle School is wide
enough to accommodate a separate left turn lane. During arrival and dismissal the schools

provide a crossing guard.

A.m. and p.m. peak hour traffic counts were obtained at the intersection on December 17, 2015.
The a.m. peak hour occurred between 7:00 and 8:00 and the p.m. peak hour occurred between
4:45 and 5:45 p.m. Figure 2 illustrates the existing peak hour traffic volumes.
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Figure 2
2015 Peak Hour Counts

Future Conditions

The projected completion year for this development is 2017, so the analysis year for this study is
2017. To predict traffic conditions in 2017, two and one third percent annual growth in traffic
was added. Figure 3 displays the 2017 No Build volumes.
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2017 No Build Peak Hour Volumes
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Trip Generation

The Institute of Transportation Engineers Trip Generation Manual, 9% Edition contains trip
generation rates for a wide range of developments. The land uses of “Gas/Service with a
Convenience Market (945)”, “Fast Food with a Drive Through (934), and “Specialty Retail Center
(826)” best describes this development. For the a.m. peak hour there is no data for Specialty
Retail Center therefore “Shopping Center” (820) was used. The site plan shows three potential
fast food sites incorporated into the buildings. The table below reflects the total potential square
feet of fast-food space. The trip generation results are listed in Table 1. The results of the trip
generation analysis are that this development will generate 375 a.m. peak hour trips and 337 p.m.
peak hour trips. The trips were assigned to the highway network with 50 percent to/from the
north, 30 percent to/from the south, 10 percent to/from Billtown Farms and 10 percent to/from
Gellhaus Lane. Pass-by trips were assigned to the network using the existing traffic patterns.
Figure 4 shows the trips generated by this development and distributed throughout the road
network for the year 2017 during the peak hours. Pass-by trips are shown in parenthesis. Figure
5 displays the individual turning movements for the year 2017 for the peak hours when the
development is completed.

Table 1 — Trip Generation

AM Peak Hour
Exit

PIM Peak Hour

Total Enter Enter Exit

Pass-by

Passby Total

Gas/Service w/ Convenience Store {8 pumps) 255 130 | 125 64 183 95 88 48
Fast Food w/ Drive Thru Window (5,620 sq. ft.) 81 41 40 25 108 54 54 30
Specialty Retail Center (10,200 sq. ft.) 39 24 15 0 46 20 26 0
TOTAL | 375 195 | 180 89 337 169 | 168 78
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Trip Distribution for Site
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2017 Build Peak Hour Volumes
Analysis

The qualitative measure of operation for a roadway facility or intersection is evaluated by
assigning a “Level of Service” or LOS. Level of Service is a ranking scale from A through F with
each level representing a range. LOS results depend upon the type of facility that is analyzed. In
this case, the LOS is based upon the average vehicle delay each movement experiences at an
intersection.

To evaluate the impact of the proposed development, the vehicle delays at the intersection were
determined using procedures detailed in the Highway Capacity Manual, 2010 edition. Future
delay and Level of Service were determined for the intersection using HCS 2010 Streets and
TWSC (version 6.70) and software. Table 2 shows the results of the analysis for the three
scenarios analyzed. The full printouts are included in Appendix B.

Using the Kentucky Transportation Cabinet Auxiliary Turn Lane Policy dated 7/20/2009 and the
volumes in Figure 5, a southbound left turn lane will be required at the proposed entrance. The
volumes do not meet the warrants for a northbound right turn lane,
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Table 2 - Level of Service Results

AM Peak Hour PM Peak Hour
2017 2017 2017 2017 2017 2017
2,01‘5 No Build Build Build 2_01,5 No Build Build Build
Existing Existing
Billtown Road at Gellhaus Lane C D E B C D D D
30.2 40.3 64.2 | 185 32.6 37.7 50.5 | 36.5
Gellhaus Lane Westbound D D D C D D E D
37.0 39.9 448 | 26.8 434 47.9 75.0 | 49.6
Billtown Road Northbound D E F C D D D D
42.2 63.3 1179 | 21.1 35.4 44.2 56.2 | 37.2
Billtown Road Southbound B B C B C C C C
13.7 16.5 215 | 111 20.1 22.8 23.1 | 23.9
Gellhaus Lane at Longview Farm Drive
Gellhaus Lane Eastbound A A A A A A A A
9.4 9.4 9.5 9.5 9.2 9.4 9.5 9.5
Gellhaus Lane Westbound A A A A A A A A
9.3 9.4 9.4 9.4 7.6 7.6 7.7 7.7
School Northbound F F F F C C C C
96.6 121.4 190.7 | 87.8 15.8 16.5 18.1 | 18.0
Longview Farm Drive Southbound B B B B B B B B
10.5 10.9 116 | 10.3 14.2 14.7 15.0 | 15.0
Billtown Road at Entrance
Entrance Westbound D D
26.9 31.1
Billtown Road Southbound Left B A
10.3 9.2

Note: Level of Service, delay in seconds

The poor level of service in the a.m. peak hour was further evaluated to determine improvements.
At the intersection of Billtown Road and Gellhaus Lane a northbound right turn lane was
evaluated and determined to provide significant improvement to the intersection. At the
intersection of Gellhaus Lane at Longview Farm Drive/School entrance, an eastbound right turn
lane will improve the operation of the intersection. Implementation of this option needs to be
coordinated with Jefferson County Public Schools.

Conclusions

Based upon the volume of traffic generated by the development and the amount of traffic
forecasted for the year 2017, there will be manageable impacts to the existing highway network.
The proposed entrance will require a southbound left turn lane.

The existing operating conditions are deficient and improvements are needed without this
development. The intersection of Billtown Road at Gellhaus Lane should have a northbound right
turn lane constructed. The intersection of Gellhaus Lane at Longview Drive should have an
eastbound right turn lane constructed.

%%th , 5
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Study Name Billtown Rd & Gelhaus Ln
Start Date 12/17/2015

Start Time 7:01 AM
Site Code

18]

: 74 28 71 410
7:16 AM 77 127 72 58 102 79 515
7:31 AM 49 132 72 63 88 60 464
7:46 AM 14 123 38 9 115 111 410
8:01 AM 17 92 29 10 62 93 303
8:16 AM 16 104 25 2 55 99 301
8:31 AM 38 102 31 4 58 89 322
8:46 AM 56 100 60 33 62 65 376
4:01 PM 21 151 89 56 25 95 437
4:16 PM 11 125 20 19 21 109 375
4:31 PM 19 147 89 24 26 130 435
4:46 PM 33 162 125 17 29 100 466
5:01 PM 27 146 110 26 21 118 448
516 PM 16 164 162 30 30 124 516
531 PM 17 134 174 34 28 112 499
5:46 PM 12 125 122 21 23 93 396

7:.01 AM 41 74 28 71 410
7:16 AM 77 127 72 58 102 79 515
7:31 AM 49 132 72 63 88 60 464
7:46 AM 14 123 38 9 115 111 410

TOTAL 181 498 256 158 376 330 1799
4:46 PM 33 162 125 17 29 100 466
5:01 PM 27 146 110 26 21 118 448
5:16 PM 16 164 152 30 30 124 516
5:31 PM 17 134 174 34 28 112 499

TOTAL 93 606 561 107 108 454 1929

CDM
Ssmith
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Study Name Gelhaus Dr & Longview Farm Dr
Start Date 12/17/2015
Start Time 7:00 AM
Site Code

7:00 AM 5 6 7 35 2 66 2 2 49 100{ 289
7:15 AM 4 28 3 21 31 1 102 3 23 0 49 108] 373
7:30 AM 13 20 1 11 36 1 72 5 28 0 108 53] 348
7:45 AM 5 0 3 0 29 0 7 1 0 0 90 13] 148
8:00 AM 3 1 5 0 24 1 3 0 0 2 54 12 105
8:15 AM 2 2 5 2 23 1 2 0 1 2 54 22 116
8:30 AM 5 11 8 7 24 0 29 0 6 2 45 66/ 203
8:45 AM 7 32 3 15 19 1 88 12 19 0 47 79 322
4:.00 PM 0 3 1 3 62 3 64 6 9 2 28 10] 191
4:15 PM 3 0 4 0 87 3 9 0 1 1 23 3] 134
4:30 PM 3 0 2 1 108 3 18 2 1 5 45 5| 193
4:45 PM 1 1 2 2 143 6 8 2 2 5 48 6] 226
5:00 PM 0 0 1 1 159 6 9 0 4 2 39 3 224
5:15 PM 1 0 1 0 182 15 4 1 0 5 42 2| 253
5:30 PM 4 0 3 1 184 13 3 0 0 5 34 1 248
5:45 PM 1 1 5 1 126 7 5 0 1 5 34 7] 193

7:00 AM 2| 40| 100] 289
7:15 AM of 4o 108] 373
7:30 AM of 108] 53] 348
7:45 AM of oo 13 148

TOTAL 2 296 274, 1158
4:45 PM 1 1 2 2 143 6 8 2 2 5 48 6 226
5:00 PM of o 1 1| 150] 8 o o 4 2] 39| 3] 204
5:15 PM 1 0 1 0 182 15 4 1 0 5 42 2 253
5:30 PM 4 ol 3] 1] 184 3] 3] ol o 5] 34 1] 248

TOTAL 6 1 7 4 668 40 24 3 6 17 163 12 951
cbm
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General information intersection Information
Agency COM Smith Duration, h 0.25
Analyst DBZ Analysis Date {Jan 7, 2016 Area Type Other
Jurisdiction Time Period jAM Peak PHF 0.87
Urban Street Billtown Road Analysis Year [2015 Analysis Period (1> 7.00
Intersection Gelihaus Lane File Name Bifltown AM 15.xus

Project Description Bilitown Center

i Demand Information
| Approach Movement
Demand { v} veh/h

! I informati
| Signal Information e

7 Reference Phas
Refergm ﬁgnt

Ass’igned"Mavement
Adjusted FlowRate [ v), veh/h

.

tmn T Flow Rate ate (s ), 5 1, veh/Mn

‘ Queue Serv ce Time{(g:), s

Cycle Gueve Clearance Time {ge) s
% Green Ratio ( g/C)

| Capacnty {c )> Ve

me-to-Capacity Ratio ( X)
vaiable Capacity (cs) vehl
hit

b S

| Uniform Deiay (d1 ) s!veh -
ncrementa! Delay { dz ), siveh
Inma! Queue Detawmmd 3 ), siveh
Control Delay L9} siveh

| Leve! of Sew;ce (LOS}
Approach Delay, slveh Los

ts
Pedestnan LOS Score I LOS
Blcycle 108 Score / LOS
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HCS 2010 Signalized Intersection Results Summa

General Information Intersection information
Agency CDM Smith Duration, h 0.25
Analyst DBZ Analysis Date (Jan 7, 2016 Area Type Other
Jurisdiction ‘ Time Period |AM Peak PHF 0.87
Urban Street Bilitown Road Analysis Year 12017 No Build Analysis Period 11> 7.00
Intersection Gelthaus Lane File Name Bilitown Al 17 NB xus

Project Description Billtown Center

emand Information
pproach Movement

| Asined Phase
GaseN mb er

| Max Allow Headway { MAH )8

s T T

Queue Clearance Time g gels
‘_ Green Extensxon Tlme ( ge ) S

| Approach Movement
 Assigned Movement W

 Adjusted F Flow Rate te ( V«).u vengWWWWWWWWw

| Adjusted Saturation tlow Rate (s ) veh/in

' Queue Servnce Txme ( gs ) s

] Cyde Queue C!earance Tme Time ( g s} 5

reen Rano gg/C }

I,

i Capacﬂ {¢), veh/n

Volume-to‘Capacny Ratuo ( X )

o i

! Back of Queue ( Q Q). vehiin (95 th percentxle)

. rage Ram) { RQJWQS th percenme) -
] elay (d 1), siveh

| lncreme al Delay y(dz2), siveh

L mat Queue Delay ﬂ& d mslvsm
Control Delay Mgmd 1 sNeh

| Le el of Service (LOS)

; Apprch Delay, siveh/ LOS

! Intersection Delay, siveh/LOS

- Multimodal Resuits

A A B G

| Pedestnan LOS Score / L
. Blcycle e Score iL0S
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eneral information

| HCS 2010 Signalized intersection Resuits Summary

Agency CDM Smith

Duration, h

0.25

Analyst DBZ

Analysis Date

Jan 7, 2016

Area Type

Other

Jurisdiction

Time Period

AM Peak

PHF

0.87

Urban Street Billtown Road

Analysis Year

2017 Build

Analysis Petiod

1> 7:00

Intersection Gellhaus Lane

File Name

Billtown AM 17 B.xus

Project Description Bilitown Center

i Approach Mov:;;m
ss:gned Movement

e

| Adusted Flow Rate (v) vehh
Adjusted Saturat:on Flow Rate e (S ). v vehih!ln In
Queue ‘Service ‘ﬁme ( gs ) s

cle Queue tearance T"me ime{ge) ),

Capacrty ( gmgmvehlh

Volume to—Capauty Ratuo (X 3

| Available Capacity (), vevh
Back of Q eue ( Q ) veh/ln &95 th percentx!e)

Benmmemaesmsey o

Level of §:wnce (LOS}
‘ kpmach De!ay siveh | LOS

Copyright © 2016 Unbvarsity of Floride, 8 Rights Reserved.

HOS 2040 Streets Version 670
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| HCS 2010 Signalized Intersection Results Summary

Agency COM Smith Duration, h 0.25
Analyst DBZ Analysis Date {Jan 7, 2016 Area Type Other
Jursdiction Time Period 1AM Peak PHF 087
Urban Street Billtown Road Analysis Year 2017 Build jmp | Analysis Period (1> 7.00
Intersection Gellhaus Lane Fite Name Billtown AM 17 B nb right.xus

Project Description Billtown Center

S b i C

Reference Pham 2
v Reference FPoint 5 nd
' Snmult  Gap E/W '
Snmum Ga NIS

{ Timer Results

A sagned Phase i

[Phase Duration s

Change Penod (VRe)s o

| Max Allow Headway ( MAHY, 5 )8
ueue Clearance Tme (gels o

Gfeen Extensxon Tme {(ge) s

s

e~

Approach Movement

{  Assigned Movement 7

I Ad;usted Flow Rate ( vmz veh/h
djusted Sa(urauon El ow Rate (s ) vehiin

R

Queue Serv:e Time(gs},

Cyc!e Queue C!earance Tme (g c ),

|GreenRatio (¢C) " "
Capacxty {cz vehh ,
Volume-to-Capacity Rano (X

! Available Cac;ty ga;), vehih . - .

i Back of Queue e(Q) veh/In { 95 th percenisle)

. Queue Storage Rano ng (RG) ) (”95 mgwrcenﬁwl
Uniform Delay { d 1), siveh

i !nceentaf al Delay ( do) ¢ sfve?‘umm .
lnma! Queue Delay ( d s slveh

vl

Copyright © 2016 University of Florida, A Rights Reserved, HCS 2010™ Stronts Version §.70 Ganerateeh: 1772046 3:36:22 PN
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General Information

HCS 2010 Signalized Intersection Results Summary

Intersection information

Agency CDM Smith

Duration, h

0.25

Analyst DBZ

Analysis Date

Jan 7, 2016

Area Type

Other

Jurisdiction

Time Period

PM Peak

PHF

0.93

Urban Street Bilitown Road

Analysis Year

2015

Analysis Period

1> 5:00

Intersectcon Gellhaus Lane

File Name

Billtown PM 15.xus

ueue Clearance Tme ( gm)
| Green Extenston Ttme ( ge ),

s

v‘ Queue Serwce Txme ( g 2 ) s
| Cycle Queue Ctearance Tnne {ga)s
| Green Rabo (g/C)

| Volume- f@Capacity R;WX k)
: | Available Capacity ( {ca) vehih

Ao

P Back of Queue f vehlln ( 95 th percentole} .

'Umform Deiayk( d 1), sfveh
ncrementa) De!ay (do) s!veh

| Control Delay (d), siveh

| Le Leve( of Service (LOS)

l Approach Delay. swl':/eh /LOS

[ interse ctnon tion D lay, siveh /LOS

A

Copyright 8 2016 Undvarsity of Flovids, A8 Rights Reserved.
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HCS 2010 Signalized Intersection Results Summary

General information ntersection Information
Agency CDM Smith Duration, h 0.25
Analyst DBZ Analysis Date lJan 7, 2016 Area Type Other
Jurisdiction Time Period |PM Peak PHF 0.83
Urban Street Bittown Road Analysis Year 2017 No Build Analysis Period 1> 5:00
Intersection Gelihaus Lane File Name Billtown PM 17 NB.xus

Proje ipti

eue Clearance T"me &gw)
st
Green Extens;on Tnme (ge)s
: iaebe b XS e

: Ass:gned Movement nent

| Adusted FlowRate (v) vevh
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| Queue Semce Time(gs), s

| Cycle Queue C!earance Tm ),

Dpsdimidaniien o S

| Green Ratio (¢/C)

T O T

Capaciy (Chyehh T

i Volume-to-Capacity Ratio (X}

! Avaﬂable Capacity (ca) vehih

4 Back of Queue ( Q ) veh/ln ( 95 th percennle)

Queue Storage Ratlo ( RQ ) C 95 th percengmg
Umform Delay (¢ + ) siveh

Incrmemal De!ay y{dz2) siveh
Inmal Qgege Dwe!ay { d gw) s/veh I -

ontrol Delay (d),siveh

i Level of Service (LOS)

__ Aroach”:DeIay; yvehﬂ;&?

ko o Ao

b s
.

ol

Intersection Delay, siveh / LOS

b mkummmwww\mwmmw%ﬂmmmwwm& A A S B

Pedestnan LOS Score / LOS
Bucycle [0S ScoreiL08
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HCS 2010 Signalized Intersection Results Summary

General information Intersection Information
Agency CDM Smith Duration, h 0.25
Analyst DBZ Analysis Date 1Jan 7, 2016 Area Type Cther
Jurisdiction Time Period [|PM Peak PHF 0.93
Urban Street Billtown Road Analysis Year {2017 Build Analysis Period (1> 500
Intersection Gefthaus Lane File Name Billtown PM 17 B.xus

Project Description ilftown Gt

Sl

5.3 | ] Reference Phase

Assxgned Mveet o

‘ Ad us! e Flow Rate {v), veh!h

| Adjusted Saturamlow Rate ( s ) vehlh/ln .
| Queue Service Time ( gs) s

. | Cycle Queu Quete Clearance Time (ge),s
Green Ratio { % ).

‘ apac;ty {c) vel

] Vo!ume-to-Capacty Ratio (X)

| Avaiiable Capacity (¢ s), vehih _

! Queue Starage Ra’uo ( RQ ) { 95 e percen e}
| Uniform [ Delay ( q1) ), sfveh
, lncrementa! Delay { d: )g s{veh

lnmal Queue Delay { d (ds) siveh

i guntroi Delay T ) 5 i) sheh
| Level of Sewsce (LOS)

A AR b S o

] ntrsectinDelay sve )

. MUItimOda' Resulﬁ e
! Pedestrian LOS Score /LOS

R I

yole LOS Score /1L0S
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| HCS 2010 Signalized Intersection Results Summary

G
Agency CDM Smith Duration, h
Analyst bBZ Analysis Date [Jan 7, 2018 Area Type
Jurisdiction Time Period  |PM Peak PHF

Urban Street Billtown Road . Analysis Year 12017 Build |mp | Analysis Period
infersection Gellhaus Lane File Name Billtown PM 17 B nb right.xus
Project Descripti Billt Cent

Dsmandiinformatien
Approach Movement

Signa! information
Cycle S 102. 8 Reference Phase
Oﬁset s

| Timer Resuits
| Assigned Phase
Case N Number

 Phase Duranon g

] c??é"&&”é”ﬁ“éﬁ“é‘&" {(Y*R:).s

] Max Allow Headway { MAH ) s
' Que%yﬁw(giearance Txme g; )?w S
| Green Extwggﬂgn Tme { ge) s e}, S

| Phase Call Probabmty

PR T

! Approach Movement
| Assigned Movement o
i Adjusted F!ow Rate ( v) vehfh
Ad;usted Saturaﬂon F!ow Rate { {s ) vehfhlln
| Queue Service Time (gs)s
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e

lai Queue Delay ( d %s/veh

| Gontrol Delay (d ). shv

1 Level of Serwce {LO
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Gellhaus at Longview Farm

Analyst Intersection

,Agen;j&m COM Smith - | lursdiction
Gelthaus Lane

J\na,lyéfs Yenr ‘ 2 W Nosth}Sﬁuth Stree’( | Longview Farm Dr/Scheol
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Project Description Bifitown Center
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Analysis Year ‘ NcH/Soutﬁ Street ' iéngview Fa»m[)rcﬁooi
Peak Hour Factor ,78
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Project Description Bilitown Center
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Billtown Center = Billtown Road Traffic Impact Study
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Billtown Center = Bilitown Road Traffic Impact Study
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Bilitown Center = Billtown Road Traffic Impact Study
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Billtown Center = Billtown Road Traffic impact Study
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Billtown Center « Billtown Road Traffic impact Study
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Billtown Center » Bilitown Road Traffic impact Study
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Billtown Center » Bilitown Road Traffic Impact Study
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