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June 12, 2000

- Mr. Robert Klink, P.E.
County Engineer
Engineering Department
Beaufort County Administration Building
100 Ribaut Road
Beaufort, SC 29902

Re: Proposed Myrtle Plantation Development
U.S. 278 and S.C. 46 Vicinity
Beaufort County, South Carolina

Dear Mr, Klink:

In accordance with your request and authorization, TranSystems Corporation has completed 2
traffic impact study update for the proposed Myrtle Plantation located in the vicinity of U.S.
278 and S.C, 46 in Beaufort County, South Carolina, The putpose of this study was to assess
the impact of the proposed development on the surrounding transportation systemn.

Included in this study is 2 discussion of the anticipated impact of the proposed development
on existing conditions, projected future conditions, analysis of the surtounding street system,
and recommendations for improvements to the street system and site access to mitigate
projected deficiencies.

DEVELOPMENT PLAN AND STUDY AREA

The proposed development consists of office, retail, industrial and residential developments
located on several tracts of land south of US, 278. The majotity of the development exists
between or along S.C. 46 aad Burnt Church Road between the town of Bluffton and U.S. 278.
Additional retail development is also proposed along Foreman Hills Road, located farthet to
the east along U.S. 278. The location of the proposed development is illustrated on Figure 1

U.S. 278 is a four-lane highway that provides the sole vehicular access to Hilton Head Island,
located a few miles to the east of the development. To the west, U.S. 278 intersects S.C. 170
and, eventually, Intesstate 95. S.C. 170 provides access to northern Begufort Couaty (and the
City of Beaufor) and south to Savannah, Georgia. Burnt Church Road and S5.C. 46 are both .
two-lane roadways that extend south into the town of Bluffton, .

Included with the proposed development is a new callector road, commonly refetted to as the
- Bast/West Connector, that will provide access to much of the development. This collector is
proposed to be a four-lane divided roadway which will eventually extend west to S.C. 170.

‘2400 Pershing Road, Sulte 400 « Kansas City, Missourl 44108 « Phone: (816) 329-8600 Fox: (818) 329-8402
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ANALYSIS

The analysis of the proposed dévelopment's impact included estimates of vehicle trip
generation, distribution of the trips onto the planned street network, discussion of potential

driveway alignments, and an analysis of projected future peak hour operations. Each of these
analysis techniques, and their results, are described below.

Trip Generation ... The number of vehicle ttips estimated to be generated by the
proposed development was calculated using the Institute of Transpostation Engineets'

(ITE) Tzip Generation, 6th Edition. The daily, A.M. peak hour, and P.M. peak hour . /{ o _/
tdp generation estimates for the proposed development are sutntarized on 7able 1, T, r:J\.[/ o cxllgest
370, 068 = 232l
TABLE1 .-t " %o
Trip Generation~~ /62, #°¢
ITE A.M. Peak P.M. Peaic
Parcel Land Use Intensity |-Code | Daily In Ont In Out
A | Retall/Shopping Center | 160,000 6F | 820 (9,220 129 82 411 445
B Low-Rise Apartments 300 du 221 1,920 27 109 115 59
C Office Building(s) 80,000 sf 710 | CL120~| 137 19 29 140
D | Retall/Shopping Center | 80,000sf | 820 [ 5910 85 55 260 282
E Low-Rise Apartments | 300 du 221 1,920 27 109 115 59
F County Pack 5 acres * 1,000 0 (] 5 1 50
G Business Park 330,000sf | 770 4,290 391 75 101 340
H Retail /Shopping Center | 330,000 sf | 820 14,690 | 198 127 663 718
I Business Park 270,000 sf | 770 3,650 322 61 84 283
J | Retuil/Shopping Center | 260,000sf | 820 | 12,600 172 | 110 566 614
K Retail/Shopping Center | 120,000sf | 820 7,660 109 69 340 368
L Governmeat Office 35000sf | 733 590 71 10 20 99
M | Low-Risc Apattients Cosoau~ | 221 [CiBI0| 26 103 108 56
N Single-Family Residential | (175 du> 210 ¢~ 1,730 33 29 114 64
O Business Park ‘72,000 sf 770 [T1;520 a8 17 25 84
P | Retail/Shopping Centes | 950005 | 820 | 6600 [ o5 60 291 316
Q Retujl/Shopping Center | 280,000sf | 820 13,220 180 115 595 644
Tortal Tuips | 89,460 | 2,090 1,220 3,887 4,621
Pass-By Trips | 12,582 174 112 563 609
Interconnected Trips | 3,828 22 22 180 180
New Trips Generated | 73,050 | 1,894 1,086 3,144 3,832

* - Insufficient data provided by ITE, Estimates Used

A development of this nature will generate several types of vehicle trips including
pass-by ttips, interconnected trips and new trips to the area. Pass-by ttips are trips
drawa from existing traffic in the atca and do not represent new trips to the public
street system. Interconnected trips are those trips that travel within the development,
such as between an office and retail development, that do not travel on the public
streets to do so. The Institute of Transportation Engineers’ Trip Generation
Handbook was used to estimate both the pass-by and interconnected trips. Derails on
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how these numbers were estimated have been included in the Myrtle Plaptation
Technical Appendix, a séparate document.

Trip Distribution ... ‘The estimated peak hour trips generated by the proposed
development were distributed onto the street system based on the tdp distributions
listed in Zable 2. Different travel patterns were used for existing and future.
conditions. These pattetns wete based on input from the South Catolina Department

of Transportation.
TABLE 2
Trip Distribution

Direction To/From - Existing . Futuge
North on 8.C. 170 via U.S. 278 15 percent 10 petcent
South via Burnt Chutch Road or 8.C. 46 30 percent 23 percent
West on U.S. 278 ' 20 percent 15 petcent
Easton U.8. 278 35 percent 30 percent
West oty East/West Connector "N/A 20 percent
Notth to/from The Crescent 0 percent 2 percent
Total 100 percent 100 percent

These trip distributio patterns have been illustrated in more detail in the Technical
Appendiz, including the specific distrbution patterns for each of the development
patcels.

Peak Hour Operation .., The peak hour traffic volumes at the study intersections were
analyzed to determine their operational characteristics during the peak hours of a
typical weekday for the projected traffic volumes. The-intetsections were assessed
using the methodologies outlined in the Transportation Research Board's Highway

Capacity Manual, 1997 Edition.

The results of intersecton operational analyses are typically assessed by the "Level of
Service" experienced by drivers. Level of Service (LOS) describes the quality of traffic
operating conditions and ranges from "A" to "F". LOS A represents the most
desirable conditions with the free-flow movement of traffic and minirnal delays. LOS
F generally indicates severely congested conditions with excessive delays to motorsts.
Intermediate grades of B, C, D and E reflect incremental increases in congestion. The
delay thresholds for signalized and unsignalized intersections are included in Table 3
with delay expressed in seconds per vehicle.
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TABLE 3
Delay Thresholds of Level of Service
Level of Seqvice (LOS) Signalized Intetsection Unsignalized Intersection '

A < 10 Seconds < 10 Seconds
B < 20 Seconds <15 Seconds
C < 35 Seconds < 25 Seconds
D < 55 Seconds < 35 Seconds
E < 80 Seconds < 50 Seconds
Ii B > 80 Seconds > 50 Seconds

The LOS rating deemed acceptable varies by community, facility type, and traffic
In many commercial areas LOS D had been identified as the
minimum desirable goal for signalized intersections. However, at ugsignalized
intersections LOS E and above aze often accepted for low to moderate traffic volumes
whete the installation of a traffic signal is not warranted by the conditions at the
intersection or the location has been deemed undesirable for signalization for other
reasons, e.g. the close proximity of an existing traffic signal or the presence of 2

j control device.

l convenient alternative path.

traffic control and lane configurations shown on Figure 4

Existing Conditions ... The results of the signalized intersection analyses for the
existing conditions have been summatized on Table 4 with the unsignalized
intersection analysis summatized on Table 5. These intersections were evaluated with
the existing peak hour traffic volumes shown on Figure 2 and Figure 3 and the

TABLE 4
Signalized Intersection Level-of-Service
Existing Conditions

A.M. Peak Hour P.M. Peak Hour
Intersection LOS! [ Delay? LOS! Delay?
U.8. 278 and 8.C, 46 E 716 D 47.6
U.S. 278 and Burat Church Road E 63.3 D 40.0
U.S. 278 and Factory Stozes #1 C 29.9 D 45.9
1 - Level of Service
2 - Control Delay in Seconds per Vehicle
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TABLE 5
Unsignalized Intersection Level-of-Service
: Existing Conditions :
Intersection A.M. Peak Hous P.M. Peak Hour
Movemeny | LOSI Delay? LOS! Delay?
! U.S. 278 and Kitties Crossing :
' Westbound Laft-Turn E 5.6 D 252
Northbound Lefp-Turn | F >120 F >120
DNorthbound Right-Tum F 934 D 29.3
i U.S. 278 and Home Depot/Heritage :
Eassbosnd Left-Turn B 71.8 E 5.5
; Westbound Laft-Turn D 292 B 144
' ‘ Norsbbound Laft-Turm F >120 F >120
Northbonnd Right-Turn D 3.0 C 17.3
. Southbound Lgft-Tum F >120 E >720
! Sontbbound Right-Turn B 13.9 F 91.9
' U.5. 278 and Forermnan Hills Road
Eastbound Left-Turn B 12.9 D 333
': Westbound Left-Turn E 474 c 18.9
! Northbound Lufs-Turn F >120 F >120
Northbound Right-Turn F 69.7 C 21.8
Soutbbound Left-Turn F >120 F >120
| Southbound Right-Turn B 4.5 D 327
" 8.C. 46 and Kitties Crossing
Southbound Lyfs-Turn B 105 A 34
Westbound Laft-Turn D 324 C 22.8
Westbound Ripht-Tumn C 15.9 B 11.7

£8 3dvd

1 - Level of Secvice
2 - Contro] Delay in Seconds prr Vehicle

The intersections along U.S. 278 are, for the most patt, cuttently operating near or at

capacity.

Existing Plus Development Conditions ... The results of the signalized
intersection analysis for the existing plus development conditions have been
surnmatized on Table 6 with the unsignalized integsection analysis sumamarized on
Table 7. These intersections were evaluated with the existing plus development traffic
volumes shown on Figure 5 and 6 and the traffic control and lane configurations
shown on Figure 7. These lane configurations were developed through an iterative
ptocess to identify the most effective and efficient improvements that will provide

improvements.

J0S3A3 NNOSATTY
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TABLE 6

Signalized Intersection Level-of-Service
Existing Plus Development Conditions

AM. Peak Hour P.M. Peak Hour
Intersection LOS! Delayz LOS! Delay?
U.S. 278 and S.C. 46 D 379 E 61.9
U.S. 278 and Kitties Crossing C 222 C 313
U.S. 278 and Bumnt Church Road D 49.8 F 94.0
U.S. 278 and Factory Stoxes #1 D 385 D 43.8
U.S. 278 and Foreman Hills Road C 349 F 90.5
8.C. 46 and Kitties Crossing B 154 B 19.9
S.C. 46 and Kitties Landing Drive B 172 C 21.0
S.C. 46 and Bast/West Connector D 36.6 C 26.9
Bugnt Church and Bast/West Connector D 37.2 D 44,4

1 - Level of Service
2 - Coutrol Delay in Seconds per Vehicle

To accommodate the full development of Myrtle Plantation, 2 significant investment
n upgrading the surtounding infrastructure will need to be made. The most

- significant of these investments will need to be made on U.S. 278, 8.C. 46 and Butat
Church Road. U.S. 278 will need, at a minimum, to be upgraded to a six-lage facility.
Bumt Church Road and S.C. 46 both will need to be upgraded to five-lane roads with
two through lanes in ¢ach direction and a center two-way left-tutn lane. Further
improvements will be necded at the intersections of U.S. 278 with Bugat Church Road
and §.C. 46, howevet, even these improvements will not provide sufficient capacity to
accommodate the projected traffic volumes.

With the increase in traffic volumes on U.S. 278 combined with the additional demand
placed at the two median openings between 5.C. 46 and Bumt Church Rosd (due to
the proposed xetail development; primarily Target), full median access at both of these
locations will be difficult to tmaintzin and a traffic signal will likely be needed. While it
would be desirable to locate a traffic signal centrally between S.C. 46 and Burnt
Church Road, the proposed Target store will prohibit a driveway from being placed in
that location. This being the case, the most logical location for a full-access, signal-
controlled median opening would be at the westernmost median opening at Kirties
Crossing,

This location is desitable for two reasons ~ first, it provides a traffic signal in the tmore
desirable location for traffic from the south to turn left onto U.S. 278. Installing a
traffic signal at the Home Depot/Heritage Motots location would necessitate traffic
“bacl-tracking” to reach a traffic sigmal to turn left (traveling east to reach a signal to
travel west). Secomd, the Kitties Crossing location is the only location which c¢an
provide sufficient stacking distance back from the traffic signal. “The Home
Depot/Heritage Motors location is undesirable due to the close proximity of the
frontage road to U.S. 278. '
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TABLE 7 .
Unsignalized Intersection Level-of-Service
Existing Plus Development Conditions
- Intersection AM, Peak Hour P.M. Pezk Hour
Movewperz | LOS Delay? LOSt Delay?
8.C. 46 and North Collector
Northbound Left-Twrn A 9.3 B 11.6
Easthosnd Lefp-Turn C 24.8 F >7120
Easthound Right-Tum B 10.1 B 13.5
8.C. 46 and Kittics Landing Way
Southbound Left-Tuzn B 105 B 11.2
_ Westhound C 21.2 F >120
8.C. 46 and South Collector
Northbound Left-Turn A 85 B 11.0
Eastbound C 16.4 F 72.3
$.C. 46 and Industrial Drive ' :
Northbound Luft-Turn A 86 B 12.1
Eastbound c 20.9 F >120
East/West Conn, and Kitties Landing
Easthound Left-Turn A 7.6 A 7.9
Sonthbosnd A a1 B 10.5
East/West Conn. and West Apattment
Eastbound Lefe-Turn A 7.6 A 7.7
Westbound Left-Tum A 74 A 7.8
Nortbbound B 10.2 B 11.7
Southbound A 28 A 9.8
East/West Conn. and East Apartment
Easthound Lefi-Turn A 7.5 A 7.8
Westhowrd Lsft-Tum A 7.5 A 7.9
Northbound A 94 B 704
Southbound B 10.6 C 16.3
East/West Conn. and Office/Commercial
Eastbound Lefi-Turn A 7.9 A 7.9
Westhonnd Left-Turn A 7.8 A 8.6
Northbound A 10.0 C 175
’ Southbosend B 4.9 F >120
Buent Church and North Collector : ‘
Sourhbound Lef-Turn B 10.3 C 18.6
Westbound C 17.0 F >720
Buent Church and South Collector
Sonthbonnd Left-Twrn A 94 A 9.8
Westhound C 13.5 F 1719
1 - Lewel of Service
2 ~ Control Delay in Seconds per Vehicle
J70Sy3A3 NNOSATY 85556/ 5ED8 TT1:2T 60BZ/9T/50
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It is unlikely thae full access will be able to be maintained at U.S. 278 and the Home
Depot/Heritage Motors driveway. Restricting the left-turns from the driveway onto
U.S. 278, while still allowing left-tums off of U.S. 278, may well provide safe and
cfficient movements for many yeats, if not indefinitely, without fally restricting the
daveway.

New teaffic signals will also be needed at the following locations:

S.C. 46 and Kitties Crossing;

S.C. 46 and Kitties Landing;

S.C. 46 and East/West Connecto;

Burnt Church Road and East/West Connector; and
Foreman Hills Road and U.S. 278.

In addition to the roadway improvements mentioned above, the location of the
proposed driveways were evaluated to determine their ability to safely and efficiently
accommodate existing and projected traffic volumes. Figure &8 illostrates the
proposed driveway and street locations in the area and highlights the distances
between them. These distances are critical in evaluated where traffic signals could
safely and efficiently operate without significant interference from adjacent
intersections.. :

Of particnlas concern is the nuwmber of intersections along S.C. 46 between the
East/West Connector and U.S. 278. While the installation of a traffic signal would be
desirable on 5.C. 46 to serve the proposed development on the west side of 8.C. 46,
the frequent spacing of the driveways makes the identification of a suitable location
for a traffic signal rather difficult. The most desitable situation would be to relocate of
add 2 driveway aligniag with either Kitties Landing Drive or Kitties Landing Way.

We would recommend that the first driveway proposed on the East/West Conanector,
located approximately 250 feet cast of S.C. 46, be closed, The close proximity of this
diiveway to the proposed signalized intersection at S.C. 46 and the East/West |
Connector will restrict this driveway’s ability to operate safely and efficiently. Traffic
would queue back from the signalized intetsection to block this driveway on a regulat
basis. Furthermote, traffic desiting to rum right from this driveway and then
immediately left onto S.C. 46 would not have room to do so without blocking more
than one lage at a time.

It would be desitable to relocate the office/commercia] driveway on the East/West
Connector further to the west by approximately 200 feet This would allow the
installation of a teaffic signal, if the need should arise, serving this site,

Lastly, many of the unsignalized driveways wete evalnated assuming a single outbound
lane at the intersections with major streets. Considering the relatvely high traffic
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volumes on U.S. 278, S.C. 46 and Burnr Church Road, it would be desirable to provide
two outbound lanes at each of these driveways. This would allow traffic to turn tight
onto the major streets (a relatively high capacity movement) without being impeded by
vehicles turning left (typically a lower capacity movement),

Future Conditions .., The results of the signalized interscetion analysis for the
future conditions have been summarized on Table 8 with the usignalized intersection
analysis summarized on Table 9, These intersections were evaluated with the
projected traffic volumes shown on Figure 9 and 70 and the taffic control and lane
configuzations shown on Figure 17 Due to the lack of a traffic demand model in this
area to reliably project future teaffic volutnes, it was estimated that the existing traffic
volumes would increase by approximately 25 percent.

TABLE 8
Signalized Intersection Level-of-Service
Future Conditions

A.M. Peak Hour P.M. Peak Hout__J

Intersection LOS Delay? LOS' | Delay?
U.S. 278 and S.C. 46 D 54.5 F 93.5
U.8. 278 and Kitties Crossing C 238 D 46.0
U.S. 278 and Bumt Church Road F §1.9 F 115.9
U.S. 278 and Factory Stores #1 C 24.8 E 775
U.S. 278 and Foretnan Hills Road D 393 F 130.1
8.C. 46 and Kitties Crossing ' B 16.5 C 216
S.C. 46 and Kitties Landing Drive B 17.9 C 20.2
S.C. 46 and East/West Connector D 36.5 D 46.5
Bumt Church and East/West Connector D 38.1 D 45,7

1 - Level of Secvice .
2« Conuol Deluy in Scconds pet Vehicle
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TABLE9
Unsignalized Intersection Level-of-Service
Future Conditions
Intersection A.M. Peak Hour P.M. Peak Hour
Movement | LOSt Delay? LOS! Delay?
5.C. 46 and Notth Collectos -
Northbound Left-Turm A 9.3 B 12.5
Eatbound 1 gft-Tum D 284 F >120
Easthound Right-Turn B 10.2 B 14.6
S.C. 46 and Kitties Landing Way
Southbhound Lefr-Turn B 11.0 B 71.8
Westbournd F >120 F >120
S.C. 46 and South Collector
Northbound Lep-Turn A 8.8 B 12.2
Eastbosund C 21.6 F >120
S.C. 46 and Industrial Drive
Nortbbound Left-Turn A 88 B 12.5
Easthound o 24.9 F >120
East/West Coan. and Kittics Landing
Easthound Left-Turn A 84 B 10.7
: Sonthbound B 71.9 F >120
East/West Conn, and West Apartment
Eastbound Lsft-Turn A 7.9 A 8.9
Westhound Lafp-Turn A 77 A 8.9
WNorthbound B 124 D 26.0
Southbonnd B 10.3 B 123
East/West Conn, and East Apartment _
Eastbound Left-Turn A 7.8 A 8.4
Westhound Left-Turn A 7.8 A 9.1
Northbound B 11.7 C 19.6
Southbound B 126 E 36.2
East/West Conn. and Office/Commercial '
Easthound Left.Tum A 81 A 87
Westhound Left-Turn A 8.0 A 9.8
WNorthbound B 12,1 F >7120
Soushbound B 14.9 F >120
Burnt Church and North Collector
' Sonthbound Left-Turn B 10.4 B 4.7
Westbound C 2211 F >120
Bumnt Chuech and South Collector
Southbound Left-Turn A 87 A 9.7
Westhound C 15.5 F 53.0

¢l 3Ivd

1 = Level of Seevice
2 - Conuol Delay in Seconds per Vchicle

The analysis of fatare conditions continue to reflect significant capacity restraints

along the U.S. 278 coxrdor.
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DISCUSSION

Perhaps the most significant issue raised in this study is the capacity restraints along the U.S.
278 corrdor. Simply put, the projected future traffic volumes along this corridor cannot be
effectively accommodated with U S. 278 operating with at-gtade intersections. ‘Widening this
facility to eight lanes (four lanes in each direction) would still not provide the LOS D rating
that is desirable. If the County and State desire to opetate- this- corridor efficiently (below
capadity), then a freeway should be considered along the eatire corridor. Likely locations for
interchanges would include S.C. 46, Burt Church Road and Foreman Hills Road. Due to the
close proximity of 8.C. 46 and Burnt Church Road, which are located less than a mile apart, it
toay be desirable to construct a split-diamond interchange at this location. The conversion of
U.S. 278 from it's current state to a freeway would have significant impacts both on existing
and planned developments. Included among the developments likely affected by the
conversion of U.S. 278 ate the proposed Myrtle Platation developments located off of
Foreman Hills Road.

SUMMARY

This report summatizes the results of the maffic impact analysis study for the proposed Myrtle
Plantation development in Beaufort County, South Carolina. Identified in this report are
significant capacity enhancements to the major streets and highways in the area. These
enhancements include the widening of U.S. 278, S.C. 46 and Burnt Church Road which, while
providing much needed capacity for existing and development traffic, stll do not fully provide
sufficient capacity for U.S. 278.

We trust the information contained in this report will prove beneficial to you in your site
planning. Please feel free to contact us with any questions and/or comments you may have
tegatding this report and study.

Sincerely,

TranSystems Corporation

5y T L) Deriorn

Thomas G. Sweuleon, PE, PTOE

JDM/jm/30100017.00
Attachments
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