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INTRODUCTION 

This analysis was undertaken in order to assess the traffic impact of the proposed development of 

the Cirrus Apartments in Cocoa, Brevard County.  Located in the northwest corner of the SR 524 

and E. Industry Road intersection, the development will consist of 280 multi-family dwelling units 

and 20,000 square feet of retail commercial in an adjacent outparcel.  Figure 1 depicts the site 

location and the area roadways.  

 

Data utilized in this study consisted of a site plan provided by Project Engineers, traffic volume data 

and Level of Service standards obtained from the Space Coast MPO. Additionally, intersection 

turning movement counts were collected by Traffic Planning and Design, Inc. staff. 
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EXISTING CONDITIONS ANALYSIS  

A capacity analysis was performed for the study roadway segments and intersections identified 

utilizing a 5% significance threshold as per Brevard County guidelines. As will be documented 

subsequently, only a short segment of SR 524 adjacent to the project site will be significantly 

impacted.  Therefore, this and other adjacent roadway segments and the closest signalized 

intersections were included in the analysis. The analysis was conducted utilizing existing traffic 

volumes to establish the current operating conditions for the daily conditions for the roadway 

segments and P.M. peak hour traffic conditions for the intersections.  

 

Roadway Segment Analysis 

The adjacent roadway segments were analyzed by comparing their existing traffic volumes with 

the adopted LOS/capacities for daily traffic conditions.  The existing daily traffic volumes and 

adopted LOS capacities were obtained from the Space Coast TPO.   Pertinent pages from the 

traffic count database are included in Appendix A.   The existing capacity analysis is summarized 

in Table 1. 

Table 1   
Existing Daily Roadway Capacity Analysis 

Seg. 
ID 

Roadway Segment 
No. of 
Lanes 

Functional 
Classification 

Adopted* Existing 
Daily 

Volume 

V/C 
Ratio 

LOS 
LOS MAV 

SR 524 

76 Cox Rd to London Blvd 2 Urban Minor Arterial D 19,470 13,380 0.69 C 

76 London Blvd to Site Access  2 Urban Minor Arterial D 19,470 13,380 0.69 C 

76 Site Access to Industry Rd  2 Urban Minor Arterial D 19,470 13,380 0.69 C 

Clearlake Road        

95/50 SR 524 to Otterbein Ave  4 Urban Minor Arterial E 41,790 18,610 0.45 C 

39 Otterbein Ave to Michigan Ave  4 Urban Minor Arterial E 39,800 19,530 0.49 C 

Industry Road        

198 SR 524 to Grissom Pkwy 4 Urban Minor Arterial E 41,790 20,700 0.50 C 

594 Grissom Pkwy to Cidco Rd 2 Urban Local E 15,600 4,570 0.29 C 

*  Based on the Space Coast TPO Traffic Count Spreadsheets 
      

 

As shown, the existing conditions analysis reveals that the study roadway segments currently 

operate satisfactorily above their adopted Level of Service capacity. 
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Intersection Analysis 

In addition to the adjacent roadway segments, three signalized intersections on SR 524 were 

included in the analysis.  The intersections were analyzed in accordance with the procedures of 

the Highway Capacity Manual (HCM 6E) and Highway Capacity Software (HCS).  In the analysis, 

existing P.M. peak hour traffic volumes and intersection geometry were used.  The intersection 

counts were made in August 2020 and may not represent normal traffic conditions due to COVID-

19 pandemic.  Therefore, a COVID factor of 1.23 was determined by comparing 2019 counts with 

the 2020 counts on Industry Road just north of SR 524.  This factor was applied to the existing 

counts in addition to the Seasonal Factor (SF) of 1.11 obtained from FDOT for Brevard County.  

The adjusted intersection volumes in the form of turning movement counts are depicted in Figure 

2.  The intersection traffic counts, and adjustments factors are included in Appendix B.  The 

results of the intersection capacity analysis are summarized in Table 2.   

 

Table 2   
Existing Intersection Capacity Analysis 

Intersection Control 
EB WB NB SB Overall 

Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS 

SR 524/London Blvd Signal  4.1 A 9.0 A -- -- 32.7 C 8.3 A 

SR 524 & Site 
Entrance/SC west 
Entrance 

Signal  21.6 C 24.4 C 61.4 E 65.2 E 28.7 C 

SR 524 & Industry Rd Signal  45.2 D 32.5 C 93.1 D 53.7 D 43.6 D 

 

 

 

The study intersections currently operate at satisfactory Levels of Service.  The HCS capacity 

analysis worksheets are included in Appendix C. 
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PROPOSED DEVELOPMENT AND TRIP GENERATION 

The proposed development will consist of 280 multi-family dwelling units and 20,000 square feet 

of retail commercial.  Access to the development will be provided by a signalized full access on 

SR 524 which currently serves the existing CVS store.  Figure 3 depicts the site plan and its 

access configuration.  To determine the impact of the development in the area, an analysis of its 

trip generation characteristics was made.  This included the determination of the number of trips 

generated by the site and their distribution onto the surrounding roadways.   

 

Trip Generation 

Trip generation rates were obtained from data contained in the Institute of Transportation 

Engineers (ITE) Trip Generation Manual, 10th Edition.  The trip generation calculation of daily and 

P.M. peak hour volumes is summarized in Table 3, and the trip generation charts are included in 

Appendix D.   The retail commercial development will generate 34% of its trips from the existing 

traffic stream on SR 524. Subtracting the pass-by trips results in new net trips to be added to the 

area roadways. The proposed development is estimated to generate 3,394 new net daily trips, 

257 P.M. peak hour trips to be added to the area roadways.   

 

Trip Distribution/Trip Assignment 

To determine the distribution of the project trips in the area, the CFRPM (V6.1) was used.  A slight 

modification was made to this model to add a TAZ representing the project and its SE data.  

Subsequently, the model was run with a Select Zone Analysis which produced a distribution of 

the project trips in the area.  The model-generated distribution is included in Appendix E.  The 

project trip distribution in the project vicinity is illustrated in Figure 4.  Utilizing this distribution 

pattern, the development’s daily and P.M. peak hour trips were assigned to the area roadways 

also shown in Figure 4.
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Table 3  
Trip Generation Summary 

ITE 
Code Land Use Size* 

Daily Trips A.M. Peak Hour Generation P.M. Peak Hour Generation 

Rate Trips Rate** Enter Exit Total Rate** Enter Exit Total 

220 Multi-Family Residential 280 DU 7.4 2,076 0.45 29 98 127 0.53 93 55 148 

820 Retail Commercial 20.0 KSF 100.6 2,012 0.94** 12 7 19 8.00 79 86 165 

Total Trips -- 4,088 -- 41 105 146 -- 172 141 313 

Pass-by Trips/Retail (34%) *** -- 694 -- 4 3 7 -- 27 29 56 

Total Net New Trips -- 3,394 -- 37 102 139 -- 145 112 257 

    * DU = Dwelling Units, KSF=1,000 square feet  

     **Average Rate Used, other rates derived from ITE Equations (R2>0.75) 

***Obtained from the 3rd Edition of the ITE Trip Generation Handbook  

 

 



Site Plan
NTS
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Figure 3

Cirrus Apartments
5382Project №



T
ri

p
 D

is
tr

ib
u

ti
o

n
/A

s
s
ig

n
m

e
n

t
N

T
S

N

F
ig

u
re

 4

C
ir
ru

s
A

p
a
rt

m
e
n
ts

5
3
8
2

P
ro

je
c
t

№

S
it
e

8
%

1
1

9

2
6
2

17
%

2419

5
5
8

2
1
%

3
0

2
3

6
8
9

5%

67

1
6
4

7
4

%

8
3

1
0
7

2
,4

2
8

4
2

%

4
7

6
1

1
,3

7
8

4
0
%

4
5

5
8

1
,3

7
8

3
2
%

36

46

558

1
1
%

12

16

361

7
%

8

10

230

3
7
%

54

41

1,214

3
4
%

49

38

1,116

1
2
%

1
3

1
7

3
9
4

1
6
%

1
8

2
3

5
2
5

0
%

1
8
%

25

20

591



 

 
Cirrus Apartments 
Project № 5382 
Page 10 

 

 

 
Significance Analysis 

As per Brevard County procedures and requirements, the influence area of the proposed project 

will include those roadway segments where project trips consume 5% or more of the Maximum 

Allowable Volume (MAV). Based upon the significance test performed, as shown in Table 4, the 

project will consume 5% or more of the adopted MAV at only a short segment of SR 524 from the 

CVS/Site Access to Industry Road. This segment along with the adjacent roadway segments of 

SR 524, Industry Road and Clearlake Road were included in the analysis. 

 

Additionally, the following intersections were included in the analysis:  

• SR 524 & London Boulevard  

• SR 524 & Site Entrance/CVS Entrance  

• SR 524 & Industry Road  

 

Table 4   
Significance Analysis 

Seg ID Roadway Segment 
Adopted  Project Trips  

Significance ** 
LOS  MAV  %* Volume  

SR 524 

76 Cox Rd to London Blvd D 19,470 17% 577 2.96 

 London Blvd to Site Access  D 19,470 21% 713 3.66 

 Site Access to Industry Rd  D 19,470 74% 2,512 12.90 

Clearlake Road  

49/50 SR 524 to Otterbein Ave  E 41,790 42% 1,425 3.41 

39 Otterbein Ave to Michigan Ave  E 39,800 37% 1,256 3.16 

32 Michigan Ave to Rosetine St  E 39,800 18% 611 1.53 

Industry Road  

198 SR 524 to Grissom Pkwy E 41,790 32% 1,086 2.60 

594 Grissom Pkwy to Cidco Rd E 15,600 7% 238 1.52 

Michigan Avenue  

48 Clearlake Rd to US 1 E 39,800 16% 543 1.36 

*Highest Percentage on the Link 
**Project Trips as % of MAV 
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PROJECTED TRAFFIC CONDITIONS 

Projected traffic conditions were analyzed using projected traffic volumes for the roadway 

segments and study intersections in 2023.  To determine the projected traffic volumes for the 

project’s buildout year, existing traffic volumes were combined with the approved Integra Cocoa 

and Cocoa Landing trips plus project trips.   

 
Roadway Segment Analysis 

Table 5 is an analysis of the projected traffic conditions for the study roadway segments.  This 

table lists the roadway segments along with their number of lanes, functional classification, 

existing/ projected traffic volumes, LOS/capacity and resultant Level of Service.  The table reveals 

that the roadway segments are projected to operate satisfactorily within their adopted LOS 

standards. 

 
Intersection Analysis 

The projected traffic volumes at the study intersections, and the two site access driveways are 

depicted in Figure 5.  The figure shows the existing P.M. peak hour traffic combined with the 

approved project trips and the trips generated by the project.  The intersections were analyzed 

utilizing Highway Capacity Software (HCS) in accordance with the Highway Capacity Manual 

(HCM 6E).  The results of this analysis as summarized in Table 6 indicate satisfactory traffic 

operating conditions under projected conditions.  The HCS capacity analysis worksheets are 

included in Appendix F.   

 

Site Access and Auxiliary Lanes 

The site is proposed to be served by the existing signalized full access driveway on SR 524 which 

currently served the CVS store.  A 465-foot-long left turn lane and a 290-foot right turn lane exist 

at this site access driveway.  To determine the adequacy of these turn lane lengths, the following 

analysis was performed: 

Length Required = Deceleration Distance (DD) + Queue Length (QL) 

 DD = 185 ft (for 45 mph), from FDOT Index 711-001  

 Left Turn Lane required = 185 + 120 ft QL from HCS = 305 ft.  

 Right Turn Lane Required = 185 + 78.5 ft QL from HCS = 263.5 ft  

 

Based upon this analysis, the existing turn lane lengths are adequate. 
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STUDY CONCLUSIONS 

This traffic analysis was conducted in order to assess the traffic impact of the proposed 

development of the Cirrus Apartments in Cocoa, Brevard County.  Located in the northwest corner 

of the SR 524 and E. Industry Road intersection, the development will consist of 280 multi-family 

dwelling units and 20,000 square feet of retail commercial in an outparcel.  The findings of this 

analysis are as follows:  

 

• The proposed development will generate 3,394 new net daily trips and 257 P.M. peak 

hour trips.        

 

• The analysis of existing conditions indicates that the impacted roadway segment and the 

study intersections currently operate at satisfactory Levels of Service.  

 

• The analysis of projected traffic conditions revealed that the impacted roadway segments 

and the study intersections will not be deficient in traffic capacity.  The roadway segments 

and the intersections are projected to operate at satisfactory Levels of Service with project 

trips added. 

 

• The site is proposed to be served via an existing full access connection on SR 524 which 

is signalized.  There are an existing right and left turn lanes which would be adequate for 

the projected turns as a result of the proposed development.   
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APPENDIX A 
 

Space Coast/TPO Traffic Count Database
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APPENDIX B 

 
Intersection Traffic Counts & Adjustments Factors 



Prepared by National Data & Surveying Services

ID: 20-130167-003 Day:
City: Cocoa Date:
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LOCATION: E Industry Rd & SR 524 PROJECT ID:
CITY/STATE: Cocoa, FL DATE:

20‐130167‐003
08/26/2020

770 793 Peak‐Hour: 04:00 PM ‐ 05:00 PM 3.6 6.4

695 338 378 813 3.7 11.8

Peak 15‐Minute: 04:15 PM ‐ 04:30 PM
369 100 301

2.6 2.5
Peak Hour Factor

267 0.94 306 1.9 2.9

3.34.6 1.0

0.8 2.3

20 77 87 0.0 1.3 0.0

623 18 129 655 7.2 0.0

0 0 0 0

0 1

247 184 0.8 0.5

0 0 1 0 0

0 0 0 0

0 1 0 0 0

40 10

5 9

17 1 10

0 1
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Hourly
Total

Period Northbound Southbound Eastbound Westbound
R*UBeginning At Left Thru Rgt

15-Min Count E Industry Rd E Industry Rd SR 524

U R*

SR 524

TotalU R* Left Thru RgtRgt U Thru Rgt

639
101 78 3 0

R* Left Left Thru

2381
04:30 PM

628 2390
04:15 PM
04:00 PM 3 21 21 0

4 18 18 0 92 72 10 0
72 60 3 0 33 91
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04:45 PM

10 16

2 23 23 0

32 0
3 22 16 0

112 68 5 0

540 1039
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05:30 PM
05:15 PM

10 20 16 0
8 26 22 0 95 45 9 0
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499 49905:45 PM 6 21 28 0 0 25 71 67 054 56 4 0
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TotalFlowrates
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2888

RgtLeft ThruR* Left
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81 29 87 0

0
61 26 80
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81 37 98 0
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Prepared by National Data & Surveying Services

ID: 20-130167-002 Day:
City: Cocoa Date:
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LOCATION: CVS Pharmacy Entrance/Cocoa Veterinary Hospital Dwy & SR 524 PROJECT ID:
CITY/STATE: Cocoa, FL DATE:

20‐130167‐002
08/26/2020

88 33 Peak‐Hour: 04:15 PM ‐ 05:15 PM 0.0 0.0
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Prepared by National Data & Surveying Services

ID: 20-130167-001 Day:
City: Cocoa Date:
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LOCATION: London Blvd & SR 524 PROJECT ID:
CITY/STATE: Cocoa, FL DATE:

20‐130167‐001
08/26/2020

72 105 Peak‐Hour: 04:00 PM ‐ 05:00 PM 4.2 2.9

635 20 85 706 3.3 0.0

Peak 15‐Minute: 04:15 PM ‐ 04:30 PM
14 0 58

3.5 3.4
Peak Hour Factor

530 0.92 621 8.1 3.4

5.20.0 0.0

0.0 7.8

0 0 0 0.0 0.0 0.0

550 0 0 588 7.8 0.0

0 0 0 1

1 2

0 0 0.0 0.0

0 0 0 0 0

0 0 0 0

0 0 0 0 0

0 3

43 21

0 0 3

0 0

0 0 0

Hourly
Total

Period Northbound Southbound Eastbound Westbound
R*UBeginning At Left Thru Rgt

15-Min Count London Blvd London Blvd SR 524

U R*

SR 524

TotalU R* Left Thru RgtRgt U Thru Rgt

359
2 152 0 0

R* Left Left Thru

1327
04:30 PM

354 1328
04:15 PM
04:00 PM 0 0 0 0

0 0 0 0 6 146 0 0
4 109 0 0 0 153

353 1276
317 1314

05:00 PM

298 1316
04:45 PM

0 0

0 0 0 0

0 0
0 0 0 0

5 149 0 0

296 575
348 923

05:30 PM
05:15 PM

0 0 0 0
0 0 0 0 6 134 0 0

0 128 31 0
279 27905:45 PM 0 0 0 0 0 0 133 24 012 96 0 0

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates

Stopped Buses

12
Railroad
Bicycles

U R*

104
Pedestrians 0

Heavy Trucks
All Vehicles

Rgt U R* Left ThruThru Rgt U R*Left Thru Rgt U

1504

RgtLeft ThruR* Left

0 640 112 024

14 0 6 0
22 0 2 0
12 0 2 0
10 0 4 0

0
13 0 1

24 0 4 0
17 0 2 0
19 0 4

8 123 0 0

10 104 0 0

18 0
0 153 19 0

0 160 20 0
0 155 28 0

0 140 31 0
0 167 22 0

0 0 0 0 88 0 0 32 608 0 0
0

0

0
0
0

0

0

8

0

0
0

0

0

0

0

0

60
0
4
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E/W Street:  SR 524 Speed:  55 MPH 



 2019 PEAK SEASON FACTOR CATEGORY REPORT - REPORT TYPE: ALL
CATEGORY: 7000  BREVARD COUNTYWIDE       
                                                MOCF: 0.91
WEEK          DATES               SF            PSCF
================================================================================
  1    01/01/2019 - 01/05/2019    1.03          1.13
  2    01/06/2019 - 01/12/2019    1.00          1.10
  3    01/13/2019 - 01/19/2019    0.97          1.07
  4    01/20/2019 - 01/26/2019    0.96          1.05
* 5    01/27/2019 - 02/02/2019    0.94          1.03
* 6    02/03/2019 - 02/09/2019    0.92          1.01
* 7    02/10/2019 - 02/16/2019    0.90          0.99
* 8    02/17/2019 - 02/23/2019    0.90          0.99
* 9    02/24/2019 - 03/02/2019    0.89          0.98
*10    03/03/2019 - 03/09/2019    0.88          0.97
*11    03/10/2019 - 03/16/2019    0.88          0.97
*12    03/17/2019 - 03/23/2019    0.89          0.98
*13    03/24/2019 - 03/30/2019    0.90          0.99
*14    03/31/2019 - 04/06/2019    0.91          1.00
*15    04/07/2019 - 04/13/2019    0.92          1.01
*16    04/14/2019 - 04/20/2019    0.93          1.02
*17    04/21/2019 - 04/27/2019    0.94          1.03
 18    04/28/2019 - 05/04/2019    0.96          1.05
 19    05/05/2019 - 05/11/2019    0.98          1.08
 20    05/12/2019 - 05/18/2019    0.99          1.09
 21    05/19/2019 - 05/25/2019    1.01          1.11
 22    05/26/2019 - 06/01/2019    1.02          1.12
 23    06/02/2019 - 06/08/2019    1.03          1.13
 24    06/09/2019 - 06/15/2019    1.05          1.15
 25    06/16/2019 - 06/22/2019    1.05          1.15
 26    06/23/2019 - 06/29/2019    1.05          1.15
 27    06/30/2019 - 07/06/2019    1.05          1.15
 28    07/07/2019 - 07/13/2019    1.05          1.15
 29    07/14/2019 - 07/20/2019    1.06          1.16
 30    07/21/2019 - 07/27/2019    1.06          1.16
 31    07/28/2019 - 08/03/2019    1.07          1.18
 32    08/04/2019 - 08/10/2019    1.08          1.19
 33    08/11/2019 - 08/17/2019    1.08          1.19
 34    08/18/2019 - 08/24/2019    1.10          1.21
 35    08/25/2019 - 08/31/2019    1.11          1.22
 36    09/01/2019 - 09/07/2019    1.12          1.23
 37    09/08/2019 - 09/14/2019    1.13          1.24
 38    09/15/2019 - 09/21/2019    1.14          1.25
 39    09/22/2019 - 09/28/2019    1.12          1.23
 40    09/29/2019 - 10/05/2019    1.10          1.21
 41    10/06/2019 - 10/12/2019    1.07          1.18
 42    10/13/2019 - 10/19/2019    1.05          1.15
 43    10/20/2019 - 10/26/2019    1.05          1.15
 44    10/27/2019 - 11/02/2019    1.04          1.14
 45    11/03/2019 - 11/09/2019    1.04          1.14
 46    11/10/2019 - 11/16/2019    1.03          1.13
 47    11/17/2019 - 11/23/2019    1.03          1.13
 48    11/24/2019 - 11/30/2019    1.03          1.13
 49    12/01/2019 - 12/07/2019    1.03          1.13
 50    12/08/2019 - 12/14/2019    1.03          1.13
 51    12/15/2019 - 12/21/2019    1.03          1.13
 52    12/22/2019 - 12/28/2019    1.00          1.10
 53    12/29/2019 - 12/31/2019    0.97          1.07

* PEAK SEASON

14-FEB-2020 15:39:28                        830UPD             5_7000_PKSEASON.TXT
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency TPD, Inc. Duration, h 0.25
Analyst BH Analysis Date 8/28/2020 Area Type Other
Jurisdiction Brevard County Time Period P.M. Peak 

Existing
PHF 0.94

Urban Street SR 524 Analysis Year 2020 Analysis Period 1> 7:00
Intersection SR 524 & Industry Rd File Name SR 524 & Industry Rd.xus
Project Description Cocoa Apartment

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 461 364 25 39 418 517 27 106 119 410 137 504

Signal Information

Green
Yellow
Red

4.2 6.4 26.0 3.4 8.1 21.9
4.0 4.0 4.0 4.0 4.0 4.0
2.0 2.0 2.0 2.0 2.0 2.0

Cycle, s 106.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 5 2 7 4 3 8
Case Number 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Phase Duration, s 22.7 44.4 10.2 32.0 9.4 27.9 23.5 42.0
Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Allow Headway ( MAH ), s 4.9 5.0 4.9 5.0 5.0 5.2 5.0 5.2
Queue Clearance Time ( g s ), s 16.5 19.3 4.4 28.0 3.7 9.2 14.6 37.0
Green Extension Time ( g e ), s 0.2 9.1 0.0 0.0 0.0 6.5 3.0 0.0
Phase Call Probability 1.00 1.00 0.71 1.00 0.57 1.00 1.00 1.00
Max Out Probability 1.00 0.28 1.00 1.00 1.00 0.03 0.00 1.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18
Adjusted Flow Rate ( v ), veh/h 490 387 27 41 445 550 29 113 127 436 146 536
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1757 1900 1610 1810 1900 1810 1900 1610 1757 1900 1610
Queue Service Time ( g s ), s 14.5 17.3 1.1 2.4 24.5 1.7 5.3 7.2 12.6 5.8 35.0
Cycle Queue Clearance Time ( g c ), s 14.5 17.3 1.1 2.4 24.5 1.7 5.3 7.2 12.6 5.8 35.0
Green Ratio ( g/C ) 0.16 0.36 0.36 0.04 0.25 0.03 0.21 0.21 0.17 0.34 0.34
Capacity ( c ), veh/h 552 688 583 72 466 58 392 333 580 645 546
Volume-to-Capacity Ratio ( X ) 0.888 0.563 0.046 0.574 0.955 0.491 0.287 0.381 0.752 0.226 0.981
Back of Queue ( Q ), ft/ln ( 95 th percentile) 289 296.4 18.3 55.3 520.5 39.2 109.6 126.6 232.4 115 621.2
Back of Queue ( Q ), veh/ln ( 95 th percentile) 11.6 11.9 0.7 2.2 20.8 1.6 4.4 5.1 9.3 4.6 24.8
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 43.8 27.1 21.9 50.0 39.5 50.5 35.5 36.2 42.2 25.1 34.7
Incremental Delay ( d 2 ), s/veh 16.1 1.1 0.0 9.9 30.6 8.8 0.6 1.0 2.8 0.3 33.7
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 59.9 28.2 22.0 59.9 70.1 0.0 59.3 36.1 37.3 45.0 25.3 68.4
Level of Service (LOS) E C C E E A E D D D C E
Approach Delay, s/veh / LOS 45.2 D 32.5 C 39.1 D 53.7 D
Intersection Delay, s/veh / LOS 43.6 D

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.11 B 2.45 B 2.30 B 2.28 B
Bicycle LOS Score / LOS 1.98 B 2.20 B 0.93 A 2.33 B

Copyright © 2020 University of Florida, All Rights Reserved. HCS™ Streets Version 7.8 Generated: 8/28/2020 11:54:49 AM



HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency TPD, Inc. Duration, h 0.25
Analyst BH Analysis Date 8/28/2020 Area Type Other
Jurisdiction Brevard County Time Period P.M. Peak 

Existing
PHF 0.92

Urban Street SR 524 Analysis Year 2020 Analysis Period 1> 7:00
Intersection SR 524 & CVS Entrance File Name SR 524 & CVS Entrance.xus
Project Description Cocoa Apartment

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 26 736 58 30 827 9 132 11 17 69 4 48

Signal Information

Green
Yellow
Red

3.6 0.3 65.2 11.3 10.7 0.0
4.0 0.0 4.0 4.0 4.0 0.0
2.0 0.0 2.0 2.0 2.0 0.0

Cycle, s 115.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 5 2 4 8
Case Number 2.0 3.0 2.0 3.0 10.0 12.0
Phase Duration, s 9.6 71.2 9.9 71.5 17.3 16.7
Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0 6.0 6.0
Max Allow Headway ( MAH ), s 4.9 4.9 4.9 4.9 5.0 5.1
Queue Clearance Time ( g s ), s 3.8 38.4 4.0 46.6 11.0 10.6
Green Extension Time ( g e ), s 0.0 17.2 0.0 18.8 0.4 0.3
Phase Call Probability 0.60 1.00 0.65 1.00 1.00 0.99
Max Out Probability 1.00 0.24 1.00 0.13 0.56 0.44

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18
Adjusted Flow Rate ( v ), veh/h 28 800 63 33 899 10 143 30 132
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1900 1610 1810 1900 1610 1810 1713 1727
Queue Service Time ( g s ), s 1.8 36.4 2.0 2.0 44.6 0.3 9.0 1.9 8.6
Cycle Queue Clearance Time ( g c ), s 1.8 36.4 2.0 2.0 44.6 0.3 9.0 1.9 8.6
Green Ratio ( g/C ) 0.03 0.57 0.57 0.03 0.57 0.57 0.10 0.10 0.09
Capacity ( c ), veh/h 56 1076 912 61 1081 916 178 168 161
Volume-to-Capacity Ratio ( X ) 0.502 0.743 0.069 0.533 0.831 0.011 0.807 0.181 0.815
Back of Queue ( Q ), ft/ln ( 95 th percentile) 41.6 511.6 29.6 47.7 609.3 4.4 202.9 36.8 190.8
Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 20.5 1.2 1.9 24.4 0.2 8.1 1.5 7.6
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 55.0 18.7 11.3 54.8 20.3 10.8 50.9 47.7 51.3
Incremental Delay ( d 2 ), s/veh 9.5 2.2 0.0 9.9 2.8 0.0 13.2 0.7 13.9
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 64.5 20.9 11.3 64.7 23.1 10.8 64.1 48.4 65.2
Level of Service (LOS) E C B E C B E D E
Approach Delay, s/veh / LOS 21.6 C 24.4 C 61.4 E 65.2 E
Intersection Delay, s/veh / LOS 28.7 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.89 B 1.67 B 2.14 B 2.16 B
Bicycle LOS Score / LOS 1.96 B 2.04 B 0.77 A 0.70 A

Copyright © 2020 University of Florida, All Rights Reserved. HCS™ Streets Version 7.8 Generated: 8/28/2020 12:18:36 PM



HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency TPD, Inc. Duration, h 0.25
Analyst BH Analysis Date 8/28/2020 Area Type Other
Jurisdiction Brevard County Time Period P.M. Peak 

Existing
PHF 0.92

Urban Street SR 524 Analysis Year 2020 Analysis Period 1> 7:00
Intersection SR 524 & London Blvd File Name SR 524 & London Blvd.xus
Project Description Cocoa Apartment

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 27 723 847 116 79 20

Signal Information

Green
Yellow
Red

2.7 47.7 5.3 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

Cycle, s 73.7 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 2 8
Case Number 1.0 4.0 7.3 9.0
Phase Duration, s 8.7 62.4 53.7 11.3
Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0
Max Allow Headway ( MAH ), s 4.9 4.9 4.9 5.1
Queue Clearance Time ( g s ), s 2.4 14.2 26.5 5.4
Green Extension Time ( g e ), s 0.0 20.6 21.1 0.3
Phase Call Probability 0.45 1.00 1.00 0.89
Max Out Probability 1.00 0.11 0.08 0.01

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 2 12 3 18
Adjusted Flow Rate ( v ), veh/h 29 786 921 126 86 22
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1900 1900 1810
Queue Service Time ( g s ), s 0.4 12.2 24.5 3.4
Cycle Queue Clearance Time ( g c ), s 0.4 12.2 24.5 3.4
Green Ratio ( g/C ) 0.71 0.76 0.65 0.07
Capacity ( c ), veh/h 359 1453 1229 131
Volume-to-Capacity Ratio ( X ) 0.082 0.541 0.749 0.655
Back of Queue ( Q ), ft/ln ( 95 th percentile) 5.2 57.3 257.4 75.1
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.2 2.3 10.3 3.0
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 8.1 3.5 8.9 33.3
Incremental Delay ( d 2 ), s/veh 0.1 0.4 1.3 7.6
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 8.3 3.9 10.3 0.0 41.0 0.0
Level of Service (LOS) A A B A D A
Approach Delay, s/veh / LOS 4.1 A 9.0 A 0.0 32.7 C
Intersection Delay, s/veh / LOS 8.3 A

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 0.63 A 1.86 B 1.95 B 1.95 B
Bicycle LOS Score / LOS 1.83 B 2.21 B F

Copyright © 2020 University of Florida, All Rights Reserved. HCS™ Streets Version 7.8 Generated: 8/28/2020 12:15:39 PM
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ITE Trip Generation Sheets



Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 29

Avg. Num. of Dwelling Units: 168
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

7.32 4.45 - 10.97 1.31

Data Plot and Equation

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 7.56(X) - 40.86 R²= 0.96

Trip Generation Manual, 10th Edition Institute of Transportation Engineers

0 100 200 300 400 500 6000

1,000

2,000

3,000

4,000

5,000



Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday, 

Peak Hour of Adjacent Street Traffic, 
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 42

Avg. Num. of Dwelling Units: 199
Directional Distribution: 23% entering, 77% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.46 0.18 - 0.74 0.12

Data Plot and Equation

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.95 Ln(X) - 0.51 R²= 0.90

Trip Generation Manual, 10th Edition Institute of Transportation Engineers

0 200 400 6000

100

200

300



Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday, 

Peak Hour of Adjacent Street Traffic, 
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 50

Avg. Num. of Dwelling Units: 187
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.56 0.18 - 1.25 0.16

Data Plot and Equation

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.89 Ln(X) - 0.02 R²= 0.86

Trip Generation Manual, 10th Edition Institute of Transportation Engineers
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Model Distribution Plot
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Projected HCS Capacity Worksheets 

 

 
 

 
 
 
 
 
 

 



HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency TPD, Inc. Duration, h 0.25
Analyst BH Analysis Date 8/28/2020 Area Type Other
Jurisdiction Brevard County Time Period P.M. Peak 

Projected
PHF 0.92

Urban Street SR 524 Analysis Year 2023 Analysis Period 1> 7:00
Intersection SR 524 & London Blvd File Name SR 524 & London Blvd.xus
Project Description Cocoa Apartment

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 27 827 998 121 86 20

Signal Information

Green
Yellow
Red

3.3 68.4 6.9 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
2.0 2.0 2.0 0.0 0.0 0.0

Cycle, s 96.6 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 2 8
Case Number 1.0 4.0 7.3 9.0
Phase Duration, s 9.3 83.7 74.4 12.9
Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0
Max Allow Headway ( MAH ), s 4.9 4.9 4.9 5.1
Queue Clearance Time ( g s ), s 2.4 22.9 39.5 6.9
Green Extension Time ( g e ), s 0.0 27.7 28.9 0.3
Phase Call Probability 0.55 1.00 1.00 0.95
Max Out Probability 1.00 0.33 0.28 0.03

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 2 12 3 18
Adjusted Flow Rate ( v ), veh/h 29 899 1085 132 93 22
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1810 1710 1900 1810
Queue Service Time ( g s ), s 0.4 20.9 37.5 4.9
Cycle Queue Clearance Time ( g c ), s 0.4 20.9 37.5 4.9
Green Ratio ( g/C ) 0.76 0.80 0.71 0.07
Capacity ( c ), veh/h 305 1376 1346 129
Volume-to-Capacity Ratio ( X ) 0.096 0.653 0.806 0.725
Back of Queue ( Q ), ft/ln ( 95 th percentile) 10.4 125.3 391.2 111.5
Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 5.0 15.6 4.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 11.3 3.9 9.6 43.9
Incremental Delay ( d 2 ), s/veh 0.2 1.2 1.9 10.4
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 11.5 5.1 11.5 0.0 54.4 0.0
Level of Service (LOS) B A B A D A
Approach Delay, s/veh / LOS 5.3 A 10.3 B 0.0 44.1 D
Intersection Delay, s/veh / LOS 10.0 A

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 0.62 A 1.85 B 1.96 B 1.96 B
Bicycle LOS Score / LOS 2.02 B 2.49 B F
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency TPD, Inc. Duration, h 0.25
Analyst BH Analysis Date 8/28/2020 Area Type Other
Jurisdiction Brevard County Time Period P.M. Peak 

Projected
PHF 0.92

Urban Street SR 524 Analysis Year 2023 Analysis Period 1> 7:00
Intersection SR 524 & CVS Entrance File Name SR 524 & CVS Entrance.xus
Project Description Cocoa Apartment

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 70 830 58 30 944 131 132 17 17 167 8 88

Signal Information

Green
Yellow
Red

3.7 42.3 5.5 9.7 14.9 0.0
4.0 4.0 4.0 4.0 4.0 0.0
2.0 2.0 2.0 2.0 2.0 0.0

Cycle, s 106.1 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 5 2 4 8
Case Number 2.0 3.0 2.0 3.0 10.0 12.0
Phase Duration, s 11.5 59.8 9.7 58.0 15.7 20.9
Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0 6.0 6.0
Max Allow Headway ( MAH ), s 4.9 4.9 4.9 4.9 5.0 5.0
Queue Clearance Time ( g s ), s 6.2 45.0 3.8 54.0 9.8 14.4
Green Extension Time ( g e ), s 0.0 0.0 0.0 0.0 0.0 0.5
Phase Call Probability 0.89 1.00 0.62 1.00 0.99 1.00
Max Out Probability 1.00 1.00 0.23 1.00 1.00 0.76

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18
Adjusted Flow Rate ( v ), veh/h 76 902 63 33 1026 142 143 26 226
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1905 2000 1695 1905 2000 1695 1924 1919 1890
Queue Service Time ( g s ), s 4.2 43.0 2.0 1.8 52.0 5.0 7.8 1.3 12.4
Cycle Queue Clearance Time ( g c ), s 4.2 43.0 2.0 1.8 52.0 5.0 7.8 1.3 12.4
Green Ratio ( g/C ) 0.05 0.51 0.51 0.03 0.49 0.49 0.09 0.09 0.14
Capacity ( c ), veh/h 99 1014 859 67 980 830 176 176 265
Volume-to-Capacity Ratio ( X ) 0.767 0.890 0.073 0.490 1.047 0.171 0.814 0.148 0.852
Back of Queue ( Q ), ft/ln ( 95 th percentile) 120 688 31.4 42.9 1088.

7
78.5 210 28.8 275.1

Back of Queue ( Q ), veh/ln ( 95 th percentile) 4.8 27.5 1.3 1.7 43.5 3.1 8.4 1.2 11.0
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 49.7 23.5 13.4 50.3 27.1 15.1 47.3 44.4 44.6
Incremental Delay ( d 2 ), s/veh 28.0 10.1 0.1 7.8 41.9 0.1 24.6 0.5 15.7
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 77.6 33.6 13.4 58.0 69.0 15.2 71.9 44.9 60.2
Level of Service (LOS) E C B E F B E D E
Approach Delay, s/veh / LOS 35.6 D 62.3 E 67.8 E 60.2 E
Intersection Delay, s/veh / LOS 51.9 D

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.91 B 1.81 B 2.14 B 2.15 B
Bicycle LOS Score / LOS 2.21 B 2.47 B 0.77 A 0.86 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency TPD, Inc. Duration, h 0.25
Analyst BH Analysis Date 8/28/2020 Area Type Other
Jurisdiction Brevard County Time Period P.M. Peak 

Projected
PHF 0.94

Urban Street SR 524 Analysis Year 2023 Analysis Period 1> 7:00
Intersection SR 524 & Industry Rd File Name SR 524 & Industry Rd.xus
Project Description Cocoa Apartment

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 541 445 29 39 532 517 33 106 119 410 137 622

Signal Information

Green
Yellow
Red

4.7 12.7 34.0 4.4 9.7 34.4
4.0 4.0 4.0 4.0 4.0 4.0
2.0 2.0 2.0 2.0 2.0 2.0

Cycle, s 136.0 Reference Phase 2
Offset, s 0 Reference Point End
Uncoordinated Yes Simult. Gap E/W On
Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 5 2 7 4 3 8
Case Number 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Phase Duration, s 29.5 58.7 10.7 40.0 10.4 40.4 26.1 56.1
Change Period, ( Y+R c ), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Allow Headway ( MAH ), s 4.9 5.0 4.9 5.0 5.0 5.2 5.0 5.2
Queue Clearance Time ( g s ), s 22.7 30.7 4.9 36.0 4.5 8.1 17.5 47.4
Green Extension Time ( g e ), s 0.8 0.0 0.0 0.0 0.0 0.0 2.7 2.7
Phase Call Probability 1.00 1.00 0.79 1.00 0.73 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.74

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18
Adjusted Flow Rate ( v ), veh/h 576 473 31 41 566 550 35 113 95 436 146 587
Adjusted Saturation Flow Rate ( s ), veh/h/ln 1853 1847 1699 1909 2004 1909 2004 1699 1853 2004 1699
Queue Service Time ( g s ), s 20.7 28.7 1.5 2.9 34.0 2.5 6.1 6.0 15.5 6.7 45.4
Cycle Queue Clearance Time ( g c ), s 20.7 28.7 1.5 2.9 34.0 2.5 6.1 6.0 15.5 6.7 45.4
Green Ratio ( g/C ) 0.17 0.39 0.39 0.03 0.25 0.03 0.25 0.25 0.15 0.37 0.37
Capacity ( c ), veh/h 640 716 659 67 501 62 507 430 549 739 626
Volume-to-Capacity Ratio ( X ) 0.899 0.661 0.047 0.623 1.130 0.568 0.222 0.220 0.795 0.197 0.938
Back of Queue ( Q ), ft/ln ( 95 th percentile) 401.6 503.5 27.6 73.1 978.2 62.2 135.7 114 297.7 146.4 740.4
Back of Queue ( Q ), veh/ln ( 95 th percentile) 15.9 18.5 1.1 2.9 38.8 2.5 5.4 4.5 11.8 5.8 29.4
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay ( d 1 ), s/veh 55.1 34.3 26.0 64.8 51.0 64.9 40.2 40.2 56.0 29.3 41.5
Incremental Delay ( d 2 ), s/veh 14.8 2.6 0.0 12.8 81.0 11.1 0.3 0.4 3.8 0.2 20.2
Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 69.9 36.9 26.0 77.5 132.0 0.0 76.0 40.5 40.6 59.7 29.4 61.7
Level of Service (LOS) E D C E F A E D D E C E
Approach Delay, s/veh / LOS 54.2 D 67.3 E 45.7 D 56.9 E
Intersection Delay, s/veh / LOS 58.7 E

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.16 B 2.56 C 2.30 B 2.29 B
Bicycle LOS Score / LOS 2.27 B 2.40 B 0.89 A 2.42 B
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