TRAFFIC CIRCULATION
ELEMENT

APPENDIX B

INTRODUCTION

This study was undertaken in order to assess the traffic impact of
two Planned Development (P.D.) projects in the City of Deland,
Volusia County. These projects are the Twelve Oaks and Royal Oaks
developments proposed to be developed in eastern Deland to the
west of the I-4/SR 44 interchange. Twelve Oaks is located along
SR 44 between Lake Winnemissett and the 1-4 interchange whereas
Royal Oaks is located along Beresford avenue/Beresford Bvenﬁe
Extension to the east of Blue Lake Avenue and west of North Summit
Avenue (CR 4139). Figure 1 depicts the stﬁdy area and the

jocation of the two development projects.

rwelve Oaks and Royal Oaks Planned pDevelopments are mixed-use
projects to be developed in accordance with the City's Planned
Development Ordinance over a 15-20 year time period. The projects

consist of the following land uses envisioned to be completed by

2010:
Land Use Twelve Oaks Royal Oaks
Residential
o Single Family 458ADU 548 DU
o HMulti-Family - 149 DU
Commercial 132,000 SF 22,000 BF
Industrial 1,000,000 SF 700,000 SF
Institutional 50,000 SF -
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EXISTING TRAFFIC CONDITIONS

Aan analysis of existing traffic conditions wWas conducted within a
study area as determined in consultation with the City of Deland.
As can be seen in Figure 1, the study area extends from US 92 on
the north to Orange Camp Road on the south, and from I1I-4 on the

east to Woodland Boulevard (Us 17-92) on the west.

study Roadways

The roadways to be included in +he analysis were further

identified as follows:

o East-West Roadways

Us 192
Minnesota Avenue
SR 44

Beresford Avenue
Taylor Road
Orange Camp Road

o North—-South Roadways

I-4

North Summit Avenue (CR 4139)
Kepler Road/West Vvolusia Beltline
Blue Lake Avenue

Hill Avenue

amelia Avenue

Woodland Boulevard (us 17-92)



Existing Levels of Service

Table 1 is an analysis of existing traffic conditions for the
study roadways by segment. shown in the table are number of
lanes, facility type, existing daily traffic volumes/maximum
service volumes and Levels of Service. The daily mazximum service
volumes were obtained £rom the Florida's Level of Service
standards and Guidelines Manuall, for transitioning

urbanized/urban areas and rural areas, as applicable.

A review of this table reveals that the study roadways are
operating at satisfactory Levels of service without exceeding the

adopted Level of service (LOS) Standards. Notable observations

include:

o us 17-92 is shown to operate at an acceptable Level of
Service only because its L.O0S standard (or capacity) was
determined as the 1989 daily volume times 1.20
representing a 20% degradation over the 1989 daily
volumes on this roadway.

e} SR 44 is currently operating very close to its adopted

,0S Standard based upon the generalized daily maximum

service volumes utilized in the analysis.

l piorida Department of Transportation, Florida's Level of Service
standards and Guidelines Manual for Planning, april 12, 1992.
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Programmed Improvements

The following roadway improvements are included in the County’s
Adopted Five-Year Work Program:
0 Kepler Road/West Volusia Beltline
Two lanes from SR 44 to Saxon Boulevard, 1992-93
o Prevatt Avenue
Two lanes from Ohioc Avenue to SR 44, 19385-96
o Beresford Avenue Extension
Two lanes from Blue Lake Avenue to the West Volusia
Beltline, 1995-96
o Taylor Road Extension
Two lanes from Blue Lake Avenue to the West Volusia

Beltline, 1996-97



DEVELOPMENT AND TRAFFIC GENERATION
As indicated earlier, the proposed development consists of two
mixed-use projects. For the traffic impact assegsment of these

projects, a phased development program was devised as shown in

Table 2.

Traffic Generation

The traffic generation of the proposed development was calculated
by phase utilizing trip generation data compiled by the Instituté
of Transportation Engineers (ITE)3. Table 3 is a summary of the
average daily vehicle trip generation thus calculated. BAs can be
seen, the proposed development will generate an estimated 11,604
vehicles per day upon completion of Phase 1, 24,309 vehicles per
day upon completion of Phase 2, and 32,072 vehicles per day upon

completion of Phase 3 (or full development).

The trip generation as calculated by the ITE data represents total
vehicular trips generated by the various land uses of the
development. This total includes internal +trips as well as
passerby/diverted trips which do not constitute new trips on the
area roadways. To account for such trips not impacting the area
roadways, the County's transportation demand model which estimates

the external trips of proposed land uses (or developments) was

Institute of Transportation Engineers, Trip Generation
Report, 5th Edition, 1991



Phase

1l
(1992-97)

TABLE 2

PHASED DEVELOPMENT PROGRAM
TWELVE OARS/ROYARL OAKS PLANNED DEVELOPMENTS

Land Use

SF Residential

Commercial

Industrial

Twelve Qaks

Royal Oazaks

250 units

1.2 and 2.0
Acre Sites

(32,000 SF)
330,000 SF

150 units

1.0 Acre Site

(10,000 SF)

230,000 SF

(1998-2003)

SF Residential 208 units 98 units
MF Residential 149 units
Commercial 50,000 SF 1.2 Acre 8ite
(12,000 SF)
Industrial 330,000 8S¥ 230,000 SF
3
(2004-10) SF Residential 300 units
Commercial 50,000 SF
Industrial 340,000 SF 240,000 SF
Institutional 50,000 SF
Total SF Residential 458 units 548 units
Development MF Residential 149 units
(1992-2010) Commercial 132,000 SF 22,000 SF
Industrial 1,000,000 SF 700,000 SF
Institutional 50,000 SF

B-10



TRBLE 3

DAILY TRIP GENERATION SUMMARY
TWELVE OAKS/ROYAL OAKS

2 4-HOUR
THO-WAY
LAND USE SIZE VOLUME
o End of Phase 1
Single Family 400 DO 3,700
Industrial Park 560 TGSF 3,537
Shopping Center 10 TGLA 1,676
Shopping Center 12 TGLA 1,878
Specialty Retail 20 TGLA g13
Total Trips 11,604
Pass-by Tfips4 2,621
New Trips 8,983
o End of Phase 2 _
Single Family 706 DU 6,244
Apartment 149 DU 929
industrial Park 1120 TGSF 6,308
Shopping Center 10 TGLA 1,676
shopping Center 12 TGLA 1,878
Specialty Retail 20 TGLA 2,585
shopping Center 12 TGLA 1,878
shopping Center 50 TGLA 4,583
Total Trips 24,309
Pass-by Tg:ips4 6,360
New Trips 17,949
o End of Phase 3
single Family 1006 DU 8,645
Apartment 149 DU 929
Industrial Park 1700 TGSF 9,179
shopping Center 10 TGLA 1,676
Shopping Center 12 TGLA 1,878
Specialty Retaill 20 TGLA 2,585
shopping Center 12 TGLA 1,878
Shopping Center 100 TGLA 7.067
Total Trips 32,072
Pass-by Tgrips4 6,928
New Trips 25,144

B—~11

i petermined from ITE Equation.

5 tncludes Internal Trips



employed in the impact assessment of the development. i
comparison of the 1TE~generated trips with the model-generated

trips is as follows:

ITE Generated Model Generated
End of Phase Daily Trips Daily Trips
External Internal External
1 7,187 1,786 6,894
2 14,359 3,590 14,590
3 20,116 5,028 20,074

As can b e seen, the model -generated external trips match closely

the external trips estimated from the ITE-generated trips.

Traffic Distribution/ Assignment

As will be discussed subsequently. the distribution and assignment
of project trips to the area roadways were accomplished through

the use of the County's transportation models.

3 Assumes 10% internal Capture.

B- 12



FUTURE TRAFFIC CONDITIONS

Projected traffic conditions were determined for 1997, 2003 and
2010, the expected buildout years for the three phases of the
proposed development. This was accomplished through the use of
the County's transportation demand models. The models were
utilized to generate projection of daily traffic volumes on the
area roadways which involved the following procedure:

o Trip generation was accomplished with the use of
Productions (P) and Attractions (Aj egquations and/or
cross classification curves.

o] The trip generation as determined above was distributed
between traffic analysis zones utilizing the "Gravity
Model".

o Finally, the generated trips were assigned to the
highway network with an equilibrium highway loading
procedure where zone-to-zone trip interchanges are

loaded to roadways by minimum time path.

The socioeconomic and transportation network data used in

projecting future traffic volumes were obtained from the County's

Planning and Zoning Department. The transportation network data

included the following roadways improvements in the study area:
a) 1997 Network:

Programmed roadway improvements as previously described.

B- 13



b)

c)

Prior to the use o

2003 Network:

W Volusia Beltline to lanes From SR 44 to Graves

Beresford Rd Ext lanes From Beltline/Kepler Rd
to N. Summit

2010 Hetwork:

W Volusia Beltline to lanes From SR 44 to US 92

W Volusia Reltline to lanes From Graves to SR 44

W Volusia Beltline to lanes From Saxon to Graves

I-4 to lanes From Seminole County
Line to 1I-95 '

Prevatt Ave to lanes From Ohio Ave to SR 44

Ugs 17-92 to lanes From Enterprise Rd to
Beresford

Garfield Ave to lanes From Beresford Rd to
Plymouth

f the socioceconomic and transportation data, the

following modifications were made in the vicinity of the project

site:

o) Ten new traffic analysis zones were created for the
proposed Twelve Oaks and Royal Oaks Development.
o Link-node networks were modified to (a) include centroid

connectors from the newly created traffic analysis zones
to the adjacent roadway network, (b) add the Beresford
Avenue Extension from West Volusia Beltline to North
Summit Avenue in one scenario run for the year 1997 and
(¢) change the West volusia Beltline laneage from 2 to

4 lanes from SR 44 to Graves Avenue in the 2003 network.

B~ 14



Utilizing future sociceconomic and transportation network data as
model inputs, the FSUTMS (Florida Standard Urban Transportation
Model Structure) Modeling package was employed to determine

projected traffic volumes.

Traffic Assignment

The +transportation modelling procedure employed  produced a
forecast of daily traffic volume data for 1997, 2003 and 2010 on
the area roadways as follows:
o) Background traffic, model generated traffic
volumes exclusive of the proposed development.
o Project traffic, model generated traffic volumes of the
proposed development.

o] Total traffic, background traffic plﬁs project traffic.

For 1997, two sc¢enarios were used in the traffic forecast
estimation as follows:
(1) Beresford Avenue not extended to N. Summit Avenue

(2) Beresford Avenue extended to R. Summit Avenue



Projected Traffic Volumes/LQOS Analysis

Table 4, 5, 6 and 7 show projected traffic volumes for 1997, 2003
and 2010 along with a Level of service (LOS) analysis of each
study roadway by segment. The LOS analysis was accomplished
similar to existing conditions by comparing the projected traffic
volume of each roadway segment with the capacity (or adopted LOS
Standard) of the segment. The daily maximum service volumes shown
in the tables were obtained from the Florida DOT's generalized
annual average daily volumes with the exception of SR 44. Té'
determine daily maximum service volumes for this facility, the
Florida DOT's computer model was utilized along with signal
timing/phasiné data as obtained from Volusia County Traffic
Engineering and field observations during the P.M. peak hour. The
daily maximum service volume calculation along with signal

timing/phasing data in terms of G/C ratios for S8R 44 are included

in the Appendix.

B- 16
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sTUDY CONCLUSIONS

A review of the projected traffic volumes on each roadway and the

daily maximum service volumes reveals the need of the following

roadways improvements in order to maintain acceptable Levels of

Service:

Phase 1 (1997) Improvements

O

construct access connections for the proposed development as
per City of Deland and Florida DOT requirements providing
separate right/left turn lanes.

as development occurs in Royal Oaks, construct Beresford
Avenue Extension to connect the development to the West
Volusia Beltline or N. Summit Ave as needed to serve the
proposed development. This extension should be accomplished
to City and County Standards for arterial roads. &ﬁ

Monitor the intersections of SR 44 with N. Summit Ave and
Kepler/West Volusia Beltline for possible signalization

and/or need for separate turn lanes.

Phase 2 (2003) Improvements

O

&)

Improvements identified in Phase 1

Us 92 - Widen to 6 lanes, Kepler Rd4/Beltline to Woodland
Blvd. This improvement will be needed even if project is not
constructed.

SR 44 - Widen to 4 lanes, N. summit to Prevatt Ave. This
improvement will be needed by both background traffic and

project traffic.



Beresford Avenue - Construct 2 lanes from West Volusia
Beltline to N. Summit Ave. As Royal Oaks develops, this
improvement will be needed to provide an alternative route to
SR 44. It will serve both project traffic and background
traffic.

I-4H - Widen to 6 lanes, north of SR 44. This improvement
is an areawide need and not a project need.

N. Summit Bve (CR 4139) - Widen to 4 lanes, SR 44 to 1I-4. As
development occurs in Royal Oaks, this improvement will bé

needed to serve project traffic as well as background

traffic.

Phase 3 (2010) Improvements

¢}

Q

Improvements identified in Phase 2

SR 44 - Widen to 4 lanes, Kepler/Beltline to N. Summit Ave.
As development oc¢curs in Twelve Oaks/Royal Oaks, this
improvement needed to serve project traffic as well as
background traffic.

Blue Lake Ave - Upgrade from Local to Minor Collector
facility

1-414 - Widen to & lanes, south of SR 44. This improvement
is an areawide need and not a project need.

Woodland Blvd (US 17—92)“ -~ Widen to 6 lanes, Taylor Rd to
Orange Camp Rd. This improvement is an areawide need and not

a project need.

14 Project included in Volusia County Comprehensive Plan.

B-34



Florida Department of Transportation
Signalized Intersection Level of Service Tables
Based on the 1985 Highway Capacity Nanual

o SR 44
$16_TAD Version 1.0 !

Us 17-92 TO 1-4

DAILY MAXIMUM SERVICE
VOLUME CALCULATION

PEAK HOUR PEAX DIRECTION YOLUKE
{Includes vehicles in exclusive lanes}

pate: 12-14-91
Developed by: E.Shenk, D.Mcleod, and W.Xc¢Shane

DESCRIPTION

Road Name: 5R 44
PEAY 3Y¥)22¥3)) PEAK DIRECTIOR: W8
Study Tiae Period: PH PEAK

Level of Service
# B L D £

THRU HOVEMENT g/C:  0.51 (0,20 - 9.80

Analysis Date: Nov. 20, 1992 it LANES
Nueber of Lanes: 2 : b i R/A 720 860 930 980
BADT: ; i 2 N/A 1,530 1,770 1,890 1,960 -
—mogosmssoomooSDISOCSISSSNCSESCLRENISSOURSIRSISERZS ==} I 3 N/R 2’380 2,710 2'870 2,970
TRAFFIC CHARACTERISTICS HH H 4 N/A 3,290 3,640 3,820 3,860
-—--Range-=-= . & L1 s s S S SRS s S S SR TR AT
K FACTOR:  0.093 (0.06 - 0,20} 1 i PEAY HOUR VOLUNE (BOTH DIRECTIONS)
D FACTOR: 0,368 (0.5¢ - 1,00} Vi H (Inclades vehicles in exclusive lanes)
PHF: 0,910 (0.70 ~ 1.00) i i
ADJ. GATURATION FLOW RATE: 1,800 (1400 - 2000} i H Level of Service
Y TURNS FRON EXCLUSIVE LANES: 12 {0 - 100 HH i A B ¢ 0 £
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: I LANES
ROADNAY CHARACTERISTICS N i 2 HIA 1,270 1,510 1,640 1,730
T I N 2,720 3,110 3,330 3,490
URBAN, TRANSITIONING, OR A th B H/R 4,190 4,760 5,080 5,230
RURAL DEVELOPED (W/T/R): T i 0 8 H/A 5,720 65,410 6,730 6,980
KEDIANS (Y/N): N i T
LEFT TURN BAYS (Y/N): ¥ E HH QUERAGE ANNUAL DAILY TRAFFIC (AADTY
eomsmosmoEsSssEooSISOSSTOONTORSDRISRSESISISRISSISRRIRIRIES " H {includes vehicles in exciusive lanes)
SIGNALIZATION CHARACTERISTICS tH] i
o H Level of Service
ARRIVAL TYPE, PEAK DIRECTION: 30U, 2 3 4or® 1 A B c D £
TYPE GIGNAL SYSTEM: 14, 2,00 ) N 11 LARES
(t=Actuated, 2=Pretimed, 3=Sesiactuated) 1} H 2 RIR 13,700 16,200 17,600 18,800
CYCLE LENGTH (sec): 99 (60 - 1807 H i N/A 29,400 33,500 33,900 37,500

4
3 NR 45,100 51,200 54,300 56,300
8 K/o 61,500 69,000 72,400 75,000

Peak hour peak directicn thrufright ¥/C raties

LANES ] B r ] £
i 1 N/R 0.73 0.85 0.94 .99
HH i N/A (.78 0,89 .96 1.00
i 3 NIA 0.80 0.91 0.96 1.00
i 4 NIR 0.82 0.92 0.96 1,00



CALCULATION OF G/C

SR 44 FROM WOODLAND BOULEVARD TO I-4

(GREEN + AMBER) % SIGNAL CYCLE = G/C

o) At Woodland Boulevard
(60 + 5) + 130 = 0.500
0 At Amelia
(30 +15) + 70 = 0.500
o at nillt
(32 + 5) + 65 = 0.569
o At Kepler
(40 +5) + 90 = 0.500
Average = 0.517
] $ 0,50
Weighted RAverage = lﬂlﬁiLii

0.5085

11

Weighted G/C

4 Based on field measurements during P.M. peak hour.



TWELVE OAKS/ROYAL. OAKS

SUMMARY OF AVERAGE VEHICLE TRIF GENERATION

AVERAGE WEEKDAY DRIVEWAY VOLUMES

FHASE 1
=4 HOUR AM FE HOUR FM FH HOUS
TWO-WAY
LAND USE S1ZE UOLUME ENTER EXIT ENTER EXI’
SINGLE FAMILY DWELLINSS <00 DWELLING UNITS 3700 70 199 245 173
INDUSTRIAL EARK s60 TH.GR.SR.FT. 353 262 80 85 o1
SHOPEING CENTER 10 T.GE.L.A. 1676 26 15 76 7
SHOFPING CENTER 12 TeG.L.A. 1878 @y 17 g5 8
SPECIALTY RETAIL CENTER 20 TH.GR.SG.FT. 813 O 0 0
TOTAL 11604 488 31t 491 61

Note: A zero vate indicates

no rate data available



TWELVE 0AKS/ROYAL 0AKS
SUMMARY OF AVERAGE VEHICLE TRIF GENERATION

AVERAGE WEEKDAY DRIVEWAY VOLUMES

FHASE II

4 HOUR  AM FEOHOUR  PM PR HOUFR

TWO-WaAY
LAND USE SIZE YOLUME  ENTER EXIT ENTER EXIT
SINGLE FAMILY DWELLINGS 706 DWELLING UNITS 44 114 323 403
OFARTHMENT 143 DWELLING UNITS I 1% &4 &3 3t
INDUSTRIAL FPARE 1120 TH.GR.SR.LFT. &308 &40 140 135 3So°
SHOPFING CENTER 10 T.G.LLA 1676 26 15 7E 7
SHOFFING CENTER 12 T.5.L.A. 1878 =3 17 85 83
SFECIALTY RETAIL CENTER 20 TH.GR.SE.FT. 818 O 0 e ¢
SHOFFING CENTER 12 T.G.L.A. 1378 29 17 83 8t
SHOPFING CENTER SO T.E.LLA. 4583 &8 40 211 =21
TATAL 24304 1% ©13 1064

Nete: & zers rate indicates no rate data available



TWELVE OAKS/ROYAL OAKS
SUMMARY OF AVERAGE VEHICLE TRIF GENERATION

AVERAGE WEEKDAY DRIVEWAY VOLUMES

FHASE 111

24 HOUR AM PR OHOUR  FMOFE HOUF

TWO~-WAY
LAND USE SIZE VOLUME ENTER EXIT ENTER EXIT
SINGLE FAMILY DWELLINES 1006 DWELLING UNITS 8652 155 44 563 307
AFARTMENT 149 DWELLING UNITS =3 13 &4 &3 3¢
INDUSTRIAL. FARK 1700 TH.GR.GB.FT. 9173 900 198 163 &Gt
SHOFFING CENTER 10 T.G. L. A 1676 =6 15 76 7
SHOFFING CENTER 12 T.H.LL.A 1878 29 17 8% &8
SPECIALTY RETAIL CENTER 20 TH.GER.SQ.FT. 813 0 ] O !
SHOEFING CENTER 12 T.G.L.A. 1878 =9 17 8% g:
SHOFFING CENTER 100 T.E.LLA. 7TOET7 102 &0 3Z 3z
TOTAL SZ2O7E 12354 813 1363 154

Nete: & zero rate indicates no rate data available



