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INTRODUCTION

The site on the northwest corner of SW Port St. Lucie Boulevard & Darwin in Port St. Lucie, Florida
is proposed to be developed with 1,468 SF of quick lubrication vehicle shop uses. Figure 1

illustrates the site location.
The project site plan is included in Appendix A.

Kimley-Horn and Associates, Inc. was retained to prepare a traffic impact analysis and stacking
analysis for the proposed development. This document presents the methodology used and the
findings of the traffic impact analysis. The analysis was conducted in accordance with St. Lucie

County standards. A buildout year of 2026 was analyzed for the proposed development.
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PROJECT TRAFFIC

Project traffic used in this analysis is defined as the vehicle trips expected to be generated by the
project, and the distribution and assignment of that traffic over the study roadway network.

Existing and Proposed Land Uses
The site currently is currently vacant and is proposed to be developed with 1,468 SF of quick
lubrication vehicle shop uses.

Trip Generation

The trip generation potential for the proposed development program was calculated using trip
generation rates and equations published by the Institute of Transportation Engineers’ (ITE) Trip
Generation Report, Tenth Edition. As indicated in Table 1, the proposed development is projected
to generate an 102 net new external daily trips, 15 net new external AM peak hour trips (8 in, 7
out), and an additional 14 net new external PM peak hour trips (6 in, 8 out).

Table 1: Trip Generation

Land Use i Da}|ly AM Peak Hour PM Peak Hour
Trips Total In Total In
Proposed Scenario
Quick Lubrication Vehicle Shop 1.468 KSF 102 15 8 7 14 6 8
Driveway Volumes 102 15 8 7 14 6 8
Land Use Daily AM Peak Hour of Generator PM Peak Hour of Generator
Quick Lubrication Vehicle Shop 69.57 trip/KSF T=10.14(X) (50%in, 50% out) T=9.42(X) (46% in, 54% out)

Traffic Distribution and Assignment

A projected traffic distribution plan was developed based on a review of the existing roadway
distribution. Existing Annual Average Daily Traffic (AADT) was used to determine the percent
distribution using each link. Figure 2 illustrates the proposed roadway link assignment. Using
these percentages, project traffic was then assigned to the surrounding roadway network
projected to be in place by 2026.

k:\wpb_tpto\kinlen\port st lucie take 5\2021-9-29-psltake5-text.docx | Page 4
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SIGNIFICANCE CALCULATIONS AND LINK ANALYSIS

The study roadway links were defined as the roadways upon which the project traffic has an
impact of 5% or higher of the level of service capacity of the roadway and 1% or higher of the
level of service capacity of the directly accessed roadway link. Existing traffic volumes and facility
capacity was obtained from the St. Lucie County LOS Report for 2019-2020. Tables 2a and 2b
summarize the project percent impact as a percent of the service volume capacity for the AM
peak hour and PM peak hour, respectively. As shown in Tables 2a and 2b, none of the roadway
links are significantly impacted by the project. Therefore, the project meets Port St. Lucie

Standards with no further analysis needed.
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AM Peak Hour Significance Calculations

Table 2a
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SITE CIRCULATION AND TURN LANE REQUIREMENTS

Access to the site is proposed to be provided via one full-access driveway on Darwin Boulevard.
Vehicles will enter the site via Darwin Boulevard and then drive around the building to the north
side of the site in order to enter the service bays. Once service is completed, the vehicles will
drive through the bays and exit via the Darwin Boulevard Driveway on the south side of the site.
Based on a review of the distribution of traffic to and from the site, project traffic volumes were
projected at the subject driveway connections. These volumes are shown in Figure 3. Based on

a review of these volumes, no ingress turn lanes are projected to be needed at the site entrance.

Site Queuing and Stacking Analysis
The potential queuing on site was analyzed using methodology based on a Poisson arrival
assumption. This methodology determines the probability that adequate storage is provided given
an arrival rate:

P(n) = (M)rr]‘!e “
Where:

A = analysis period or average wait time to enter development;
A = expect inbound arrival rate of vehicles; and

n = average number of vehicles arriving during the analysis period.

Based on trip generation information provided regarding other quick lube sites, it was assumed
that the service bays would accommodate 8 vehicles per hour. Therefore, A = 0.0022 vehicles per
second (i.e. 8 vehicles per hour divided by 3,600 seconds per hour). It was also assumed that on

average it will take 15 minutes or less to process the queued vehicles (A = 900 seconds).

The average number of vehicles arriving at the drive-up service bays during the analysis period

is equal to n = A* A = 1.98 vehicles.

Based on the proposed site plan, the length of the queuing line in the drive-up service bays can
accommodate 7 vehicles before conflicting with parking spaces on site (3 vehicles in the service
bays, 3 vehicles immediately behind the service bays, and 1 vehicle queued up on the north side
of the side. If the storage capacity is equal to N, then N should be large enough such that P (n<N)
is equal to or greater than the desired level of confidence of 0.95. To verify the probability P (n<N)

is equal to the desired level of confidence, the following applies:

k:\wpb_tpto\kinlen\port st lucie take 5\2021-9-29-psltake5-text.docx | Page 9
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P(n<7)=e M4 /n! = (1.987) x e~198/71 = 0.00327

Therefore, it is not expected that the drive-up service bay area will have a queue longer than 7
vehicles over 99 percent of the time. Thus, providing 7 vehicles of queuing space will be adequate
to serve the site and impose minimum adverse impact on the onsite or adjacent street traffic

operation.

Additionally, the potential queuing on site was also analyzed using methodology outlined in
Chapter 8 — Drive-In Facilities of the Institute of Transportation Engineer’s (ITE) Transportation
and Land Development. The storage length which has the potential to be exceeded x percent of
the time is given by the equation:
M = INnP(x>M)-InQ,,
Inp

—1*(L)

Where:

M = storage length which is exceeded x percent of the time;

P(x > M) = probability that storage length is exceeded;

Qw= relationship between queue length, number of channels, and utilization factor; when N=1, Qu= 1;
N = number of service channels;

p=q/ N *Q = utilization factor;

g = demand rate on the system (vehicles per hour);

Q = service rate per channel (vehicles per hour); and

L = average length of one vehicle (feet).

As previously stated, the length of the drive-up service bay area can accommodate approximately
7 vehicles at a time. The storage length was calculated so that it would be adequate 95% of the
time (P = 0.05). Thus:
InP(x>M)—In In(0.05) — In(0.4335
pomPE>M—nQy oy n(005) — In(04335)
Inp n(0.6667)

Therefore, it is expected that the drive-up service bay area will have a queue of 100 feet or less

—1x(25) = 100feet

(less than four vehicle lengths) 95 percent of the time. Thus, providing seven vehicle lengths of
gueuing space will be adequate to serve the site and impose minimum adverse impact on the

onsite or adjacent street traffic operations.

k:\wpb_tpto\kinlen\port st lucie take 5\2021-9-29-psltake5-text.docx | Page 10
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CONCLUSION

The site on the northwest corner of SW Port St. Lucie Boulevard & Darwin in Port St. Lucie, Florida
is proposed to be developed with 1,468 SF of quick lubrication vehicle shop uses. The proposed
buildout date is the end of 2026.

Based on the results of the traffic impact analysis, the project traffic does not significantly impact

the surrounding roadway network and the site meets the

Access to the site is proposed to be provided via one full-access driveway on Darwin Boulevard.
Vehicles will enter the site via Darwin Boulevard and then drive around the building to the north
side of the site in order to enter the service bays. Once service is completed, the vehicles will
drive through the bays and exit via the Darwin Boulevard Driveway on the south side of the site.
Based on a review of the driveway volumes, no ingress turn lanes are projected to be needed at

the site entrance.

Based on a review of the site queueing provided, the site queues, including the vehicles in the
service bays, will not exceed four vehicles 95% of the time. Thus, providing seven vehicle lengths
of queuing space will be adequate to serve the site and impose minimum adverse impact on the

onsite or adjacent street traffic operations.
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APPENDIX A: SITE PLAN
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: O.R.B. 3865, PG. 657 : :
1. PRIOR TO CONSTRUCTION COMMENCEMENT THE CONTRACTOR SHALL NOTIFY THE CITY OF PORT ST. 18" RCP z CONCRETE SIDEWALK = “ \( ’ . ) . REGULAR = 8, HANDICAP = 1 o -
LUCIE ENGINEERING DEPARTMENT, UTILITY DEPARTMENT AND THE ENGINEER OF RECORD AND SCHEDULE A PROPOSED & & . 5 IV EL = 99 90 l : [ 859°53'35"V 57.80,% 5 @) LLI < 0
A PER-CONSTRUCTION MEETING. ™ _ : =22 : [ O e} QL q, -
2. THE SITE WORK FOR THIS PROJECT SHALL COMPLY WITH THE CITY OF PORT ST. LUCIE LAND 20" UTILITY EASEMENT : 18" RCP & | G H AN 2 3 SPACES PER BAY x 3 SERVICE BAYS =9 = O 5 < 8 X
DEVELOPMENT REGULATIONS (LDR). (O.R.B. 3916, PG. 2409) SMH 8" PVC I i i %~ MAXIMUM 81 SQUARE FEET = /ND WASHER i i 20
X RIM: 23,94 ULEVARD ’ % OF BUILDING SIGNAGE IS (NO'ID) 16. UTILITIES O Ik »a
3. ALL PEDESTRIAN ROUTES, SIDEWALKS AND ACCESSIBILITY RAMPS, HANDICAPPED PARKING SPACES, | - £9. A R ALLOWED PER CITY OF > . _ S &
ACCESSIBILITY SIGNS AND SYMBOLS SHALL BE CONSTRUCTED IN STRICT CONFORMANCE WITH THE N-INV: 17.64 PORT ST. LUCIE DESIGN POTABLE WATER: PORT ST. LUCIE UTILITY SYSTEMS
AMERICANS WITH DISABILITIES ACT ACCESSIBILITY GUIDELINES (ADAAG) AND THE FLORIDA ACCESSIBILITY F-CURB  S-INV: 17.52 1 : WASTE WATER: PORT ST. LUCIE UTILITY SYSTEMS
CODE FOR BUILDING CONSTRUCTION (FACBC), LATEST EDITIONS.. a X i \I STANDARDS SECTION 7 A LEGEND ) 28 (ZD
= £ 9 v VASN 0o Z
4. ALL POINTS AND MONUMENTS SHALL BE SURVEYED UPON MOBILIZATION TO VERIFY THEIR ACCURACY. o 7 Vv \ \_ PROPOSED LIGHT POLE - Z { *h
ANY DISCREPANCIES DISCOVERED MUST BE BROUGHT TO THE ATTENTION OF THE ENGINEER IN WRITING 8 , SO 5 % HEIGHT = 15 FEET | o0 J I W
PRIOR TO CONSTRUCTION. Sl A ——
pd q, L
= Q\>< (TYP.) EXISTING L o 22 Z
5. MONUMENTS AND OTHER SURVEY CONTROL POINTS SHALL BE PROTECTED FROM DAMAGE AND 0 EX. C.I. ~ % —— O — O ODERTY | NE > AT
DISTURBANCE. IF ANY CONTROL POINTS ARE DAMAGED OR DISTURBED, IT SHALL BE THE RESPONSIBILITY < IMEL. = 2208 IMEL. =22.34 X < S =z x>
OF THE CONTRACTOR TO NOTIFY THE ENGINEER AND REPLACE THE CONTROL POINTS TO THEIR ORIGINAL w BENCHMARK #1 N INV EL. = 17.55 (18" RCP) NINV EL. =17.71 42" PROPOSED O ° REL
CONDITION AT HIS OWN EXPENSE. SET NAIL AND TIN TA ' ' PROPRSED CURB RAMP PER DIMENSION Z 2 _
END IR N:1060613.46'
6. CONTRACTOR SHALL REFER TO THE ARCHITECTURAL PLANS FOR PRECISE BUILDING DIMENSIONS AND (NO ID)5(;81 3 g O E-858354.79" FDOT INDEX 522-002 4 =) S 6
EXACT UTILITIES POINT OF CONNECTION. ' EL:22 83 T CT "A" MAX. RUNNING SLOPE 1:12 N e g =
PROPOSED CURB RAMP PER MAX. CROSS SLOPE 1:50 = 5
7. ALL PROPOSED PARKING/DRIVE AREAS TO BE CURBED WITH FDOT TYPE 'D' CURB, UNLESS SPECIFIED EDOT INDEX 522-002 RIM EL =22.01 — § 2 T
OTHERWISE. ALL CURB RAMPS SHALL BE CONSTRUCTED AND TEXTURED PER FDOT INDEX NO. 522-002. _ e - TRAFFIC SIGN (=3 E O
MINIMUM CURB RADII IS THREE (3) FEET, UNLESS OTHERWISE NOTED. EXACT RADII DIMENSIONS ARE MAX. RUNNING SLOPE 1:12 N INV EL.=17.41 [ % < LLI
SPECIFIED IN SHEET C.a1. MAX. CROSS SLOPE 1:50 18" RCP EXISTI f f} - / o 5
PAVEMENT MARKING 2
8. BUILDING SIGNAGE SHALL BE PERMITTED BY THE OWNER'S SIGN CONTRACTOR UNDER SEPARATE CROSSWALK / ACCESSIBLE ROUTE H &) S (LB
APPLICATION. RUNNING SLOPE 1:20 (MAX). — b=
CROSS SLOPE 1:50 (MAX) EXISTING = 3 :
9. ALL SIGNS AND PAVEMENT MARKINGS SHALL ADHERE TO THE MANUAL ON UNIFORM TRAFFIC CONTROL CONCRETE Q)
DEVICES (MUTCD). / PROPOSED CURB RAMP PER e [ PAD <
10. ALL STOP SIGNS SHALL BE HIGH INTENSITY RETRO-REFLECTIVE GRADE. FDOT INDEX 522-002 - %
MAX. RUNNING SLOPE 1:12 IL & T ¥ 7 "2 ] PROPOSED L
11. ALL PAVEMENT MARKINGS IN THE RIGHT-OF-WAY SHALL BE THERMOPLASTIC. CONTRACTOR SHALL CROSSWALK / ACCESSIBLE ROUTE PROPOSED TWO WAY MAX. CROSS SLOPE 1:50 LANDSCAPE NOTES e a4 Tl CONCRETE =
RONNING SLOPE 120 (A oREWAY PER Ty OF PORT A | LT e T e 5
' CROSS SLOPE 1:50 (MAX) ST. LUCIE CODE OF ORDINANCE 1. EXISTING CURB, ASPHALT AND BASE TO BE DEMOLISHED WITHIN THE CANOPY OF TREES TO N “ < 4| SIDEWALK
XQSEE\IDGS SHALL BE MAINTAINED AND RE-STRIPED AS NEEDED UNTIL FINAL PAVEMENT MARKINGS ARE CR SECTION 158.220 REMAIN SHALL BE REMOVED BY HAND UNDER THE SUPERVISION OF AN [SA CERTIEED 5
: ARBORIST. : N
> PROPOSED o =
:/5H¢TI_|EL, iﬁ?ﬁgigﬁfggﬁvﬂﬁfﬁgﬂﬂi%S'EEE'TQ ﬁgg\ggiﬁc@ \'TVT'II";I-IGTiFI;AF(I:_E)SRISDI—L\AIISILEEERS'ITI\/IRIIEFI)\EI'D(;E / é'P AEr\gleBSRLAI\ég_é NI I\TEEEEFFF_ SFR)IIED(TA"\Q)E(NO %g gr;\S(TN%L?EAENggUT'\? |E§ E:DSEchl)EFsl rsl?/iFSIRI/EEdJASE ;:I'IREESE QﬁCE’QEL'? E %
TRANSPORTATION (FDOT) STANDARD PLANS FOR ROAD AND BRIDGE CONSTRUCTION, LATEST EDITION. ) ) EXISTING ON-SITE TREES TO BE REMOVED CATEST EDITION) FOUND ON SITE SHALL BE REMOVED DURING CONSTRUGTION 3 :
QUANITY | KEY | COMMON NAME .
13. PARKING STALL DIMENSIONS SHOWN ARE FROM CENTERLINE TO CENTERLINE. 1 5 | 12" OAK 3. THE DEVELOPER SHALL INSTALL AND MAINTAIN AT ALL TIMES PROTECTIVE TREE 8 ~ (ZD
. BARRICADES AROUND TREES TO REMAIN. NO FILL MATERIAL SHALL BE PLACED ON THE ROOTS =2 =
PROJECT INFORMATION /3, B AL IS T S et 782
| 2 | X | 180AK /A PROJECT NUMBER: P21-031 8 Z
15. PROPOSED WATER AND SEWER SERVICE TO BE PROVIDED BY CITY OF PORT ST. LUCIE PUBLIC UTILITY OWNER: DEVELOPER: SURVEYOR: 1 X | 12'PALM X e -g i
SYSTEMS. ALL UTILITIES MUST BE PLACED UNDERGROUND PURSUANT TO THE CITY OF PORT ST. LUCIE JAMES J. McGLONE JR. CSC PROPERTIES, LLC ENGINEERING, DESIGN & CONSTRUCTION, INC. . DEWATERING NOTE PSLUSD PROJECT NUMBER: 11-985-00 o2 a
LAND DEVELOPMENT REGULATIONS (LDR). THE CONTRACTOR SHALL FIELD LOCATE ALL EXISTING 2582 SW HINCHMAN STREET 5795 ULMERTON ROAD, SUITE 200 10250 VILLAGE PARKWAY, SUITE 201 1 K | 16"PALM Z 50
UNDERGROUND UTILITIES, APPURTENANCES AND STRUCTURES PRIOR TO CONSTRUCTION. "
Eﬁ/ﬂ_ 'SI;_I—NIéLIéiIIBEI,EKE%QIIED:L'SI":(%?-i OTMAILCOM %EAF;Zv?AEEé Z‘LMORIDA 33760 PORT ST. LUCIE, FLORIDA 34987 2 X 18" PALM GROUND WATER IS PRESENT ON THIS SITE. DEWATERING IS THIS ITEM HAS BEEN DIGITALLY SIGNED AND S g <z(
16. ALL EASEMENTS AS REQUIRED SHALL BE RECORDED AS SEPARATE INSTRUMENTS. ' @ : - (727) 446- TEL: (772) 462-2455 1 K | 24"PALM ANTICIPATED FOR THE CONSTRUCTION OF THIS PROJECT AND SEALED BY BRAULIO GRAJALES, PE ON THE e 3
FAX: (727) 346-1253 EMAIL: FLINTSCOTT@EDC-INC.COM 1 3 | 6" PINE CONTRACTOR'S BID SHALL INCLUDE DEWATERING. EARTHWORK AND DATE ADJACENT TO THE SEAL ©coPYRIGHT 2021
17. ALL EXTERIOR LIGHTING SHALL BE ARRANGED TO SHIELD OR DEFLECT THE LIGHT FROM ADJOINING EMAIL: JAKE@QCSCPROPERTIES.COM 7 % | & PINE GRADING REQUIRES ADEQUATE SURFACE DRAINAGE AND GROUND
PROPERTIES AND PUBLIC STREETS, CUT-OFF LIGHTING SHALL BE USED IN THE PARKING LOT. THIS DRAWING IS THE PROPERTY OF HIGH POINT ENGINEERING, INC. UNDER NO
2 ¥ 10" PINE WATER MANAGEMENT TO PREVENT SOIL EROSION AND CONTROL CIRCUMSTANCES MAY THIS DRAWING BE REPRODUCED, PUBLISHED, ALTERED OR USED
18. DEVELOPMENT SHALL COMPLY WITH THE SOUTH FLORIDA WATER MANAGEMENT DISTRICT ENGINEER: ARCHITECT: LANDSCAPE: 2 X [ 12" PINE MOISTURE OF SOILS. THE CONTRACTOR IS FULLY RESPONSIBLE WHEN IN ANY WAY WITHOUT WRITTEN AUTHORIZATION FROM HIGH POINT ENGINEERING, INC.
REQUIREMENTS. ANY ABANDONED WELLS FOUND ON SITE SHALL BE PLUGGED PURSUANT TO HIGH POINT ENGINEERING, INC. CHILDREY ROBINSON ASSOCIATES DARK MOSS, LLC : S5 PINE USING THIS INFORMATION AND SHALL CONDUCT STUDIES, TESTS AND PRINTED COPIES OF THIS DOCUMENT ARE NOT
DEPARTMENT OF HEALTH AND SOUTH FLORIDA WATER MANAGEMENT DISTRICT REGULATIONS. 5300 W. CYPRESS STREET, SUITE 282 1212 KENILWORTH AVENUE 400 N. TAMPA STREET, SUITE 1040 > 5 1o PINE SURVEYS AS DEEMED NECESSARY TO MAKE THEIR OWN CONSIDERED SIGNED AND SEALED AND THE
19, THE PROPERTY OWNER, CONTRAGTOR, AND AUTHORIZED REPRESENTATIVES SHALL PROVIDE PICKUP,  /1\ TAMPA, FLORIDA 33607 CHARLOTTE, NORTH CAROLINA 28204 TAMPA, FLORIDA 33602 . DETERMINATION AS TO THE ACTUAL DEPTH OF THE GROUND WATER ELECTRONIC COPIES.
REMOVAL, AND DISPOSAL OF LITTER WITHIN THE PROJECT LIMITS AND SHALL BE RESPONSIBLE FOR TEL: (813) 644-8333 TEL: (704) 370-6000 TEL: (813) 532-3440 1 ¥ | 20"PINE AND TO SELECT THE ALLOWED METHOD OF DEWATERING PRIOR TO
MAINTENANCE OF THE AREA FROM THE EDGE OF PAVEMENT TO THE PROPERTY LINE WITHIN THE CITY'S FAX: (813) 644-7000 FAX: (727) 370-6006 EMAIL: RICK@DARKMOSS.COM > | 24" PINE BIDDING THE WORK. - Re\’;igign — BRF{?geLSL%ngEnA;iJnQ;ES oo

RIGHT-OF-WAY IN ACCORDANCE WITH CITY CODE, SECTION 41.08 (G). EMAIL: BGRAJALES@HPE-FL.COM EMAIL: BILL@CHILDREYROBINSON.COM COPY OF THIS PLAN IS NOT VALID UNLESS SIGNED, SEALED AND DATED
BY THE PROFESSIONAL ENGINEER
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QUEUEING ANALYSIS
Drive Through Operations

ITE Transportation and Land Development, Chapter 8

Location Take 5 Qil Change

Storage = (((In P(x>M) - In Qm) / In p) - 1) x Average Length of Vehicle

M = queue length which is exceeded p percent of the time

N = number of service channels (drive in positions)

Q = service rate per channel ( vehicles per hour)

p = demand rate/service rate = g/NQ = utilization factor

g = demand rate on the system (vehicles per hour)

Qm = tabled values of the relationship between queue length, number of
channels and utilization factor (if n =1, Qm = p)

Where:

Service time per car = 900.0 sec
P(x > M) =5 percent = .05
25 ft/iveh = Average Length of Veh including spacing between front bumper to front bumper
Storage Lanes (N) = 3

Stepl: Q= 4 services per hour

Step2: = 8 vehicles per hour

Step3: p= 0.6667 g/NQ

Step 4: Qm = 0.4335 from Qm values from Table 8-11

Step 5: Calculate acceptable probability of Queue, M,

(i.e. P(x > M) =0.05

M = Storage = =>[In(0.05) - In(Qm)] - 1
In (p)

= -2996 - -0.836 - 1
-0.405

=> 4.3267 Cars

Say 5 Cars
= 100 Feet

k:\wpb_tpto\kinlen\port st lucie take 5\[queuing_worksheet.xIs]single lane 9/29/2021 16:53



Traffic Impact Analysis Klmley ))) H0rn

APPENDIX B: ST. LUCIE COUNTY 2019/2020 ROADWAY LOS
INVENTORY REPORT

k:\wpb_tpto\kinlen\port st lucie take 5\2021-9-29-psltake5-text.docx
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