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 1 
Margate Commercial Development 

Traffic Study 

INTRODUCTION 
 
 

There is a proposed commercial development to be located in the southeast quadrant of 

the intersection at State Road 7 / US 441 and W. Copans Road in Margate, 

Broward County, Florida.  The location of this project site is illustrated in Figure 1 on the 

following page. 

 

KBP Consulting, Inc. has been retained by TVC Margate Co. LLC to prepare a traffic 

study in connection with this proposed development.  This study addresses the 

anticipated trip generation characteristics of the subject commercial development and the 

projected turning movement volumes at the project access driveways on State Road 7, 

W. Copans Road, and NW 55th Avenue. 

 

This traffic study is divided into four (4) sections, as listed below: 

 

1. Inventory 

2. Trip Generation 

3. Trip Distribution and Driveway Assignment 

4. Summary & Conclusions 

 



FIGURE 1
Margate Commercial

Development
Margate, Florida

Project Location Map
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INVENTORY 
 
 

Existing Land Use and Access 

The subject site currently consists of a two-story, 35,158 square foot office building.  

Access to this site is currently provided by two (2) right-turn in / right-turn out only 

driveways on State Road 7 / US 441 and one (1) full access driveway on 

NW 55th Avenue. 

 

Proposed Land Uses and Access 

The subject site will be redeveloped with a gasoline / service station with 16 fueling 

positions, a 6,119 square foot convenience market, and two (2) quick service restaurants 

(with drive-through lanes) totaling approximately 7,500 square feet.  Access will be 

provided via one (1) right-turn in / right-turn out only driveway on State Road 7 / 

US 441, one (1) right-turn in / right-turn out only driveway on W. Copans Road, and 

one (1) full access driveway on NW 55th Avenue.  One of the existing right-turn in / 

right-turn out only driveways on State Road 7 / US 441 (nearest W. Copans Road) will be 

eliminated.  Appendix A contains the preliminary site plan for the project. 

 

Roadway System 

State Road 7 / US 441, located on the west side of the site, is a state-maintained six-lane 

divided arterial roadway oriented in the north-south direction.  On the north side of the 

site is W. Copans Road.  This roadway is a county-maintained four-lane divided arterial 

roadway oriented in the east-west direction.  The east side of the site is bounded by 

NW 55th Avenue which is a two-lane local roadway oriented in the north-south direction. 
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TRIP GENERATION 
 
 

A trip generation analysis was conducted for the existing and proposed development on 

the subject site.  The analysis was performed using the trip generation rates and equations 

published in the Institute of Transportation Engineer’s (ITE) Trip Generation Manual 

(9th Edition).  The trip generation analysis was undertaken for daily, AM peak hour, and 

PM peak hour conditions.  According to the ITE report, the most appropriate “land use” 

categories for the existing and proposed development are as follows: 

 

ITE Land Use #710 – General Office Building 
 Weekday: Ln(T) = 0.76 Ln(X) + 3.68 

where T = number of trips and X = 1,000 square feet of gross floor area 

 AM Peak Hour: Ln(T) = 0.80 Ln(X) + 1.57  (88% in / 12% out) 

 PM Peak Hour: T = 1.12 (X) +78.45  (17% in / 83% out) 

ITE Land Use #945 – Gasoline / Service Station with Convenience Market 
 Weekday: T = 162.78 (X) 

where T = number of trips and X = number of fueling positions 

 AM Peak Hour: T = 10.16 (X)  (50% in / 50% out) 

 PM Peak Hour: T = 13.51 (X)  (50% in / 50% out) 

 Pass-By:  AM Peak = 62%, PM Peak = 56% 

ITE Land Use #934 – Fast-Food Restaurant with Drive-Through Window 
 Weekday: T = 496.12 (X) 

where T = number of trips and X = 1,000 square feet of gross floor area 

 AM Peak Hour: T = 45.42 (X)  (51% in / 49% out) 

 PM Peak Hour: T = 32.65 (X)  (52% in / 48% out) 

 Pass-By = 49% 

Utilizing the above-listed trip generation rates from the referenced ITE document, a trip 

generation analysis was undertaken for the existing office building and the proposed 

commercial development on the subject site at State Road 7 / US 441 and W. Copans 

Road in Margate.  The results of this effort are documented in Table 1 on the 

following page. 
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Daily
Land Use Trips In Out Total In Out Total

Existing
General Office Building 35,158 SF 593 73 10 83 20 98 118

Proposed
Service Station w/ Convenience Market 16 FP 2,604 82 81 163 108 108 216
  - Pass-By -1,536 -51 -50 -101 -60 -61 -121

Sub-Total 1,068 31 31 62 48 47 95

Fast-Food Restaurants w/ Drive-Thrus 7,500 SF 3,721 174 167 341 127 118 245
  - Pass-By -1,823 -85 -82 -167 -62 -58 -120

Sub-Total 1,898 89 85 174 65 60 125

Total Proposed External Trips 2,966 120 116 236 113 107 220

Difference (Proposed - Existing) 2,373 47 106 153 93 9 102

Compiled by: KBP Consulting, Inc. (June 2015).
Source:  Institute of Transportation Engineers (ITE) Trip Generation Manual (9th Edition).

AM Peak Hour Trips PM Peak Hour Trips
Size

Table 1
Trip Generation Summary

Margate Commercial Development - Margate, Florida

 

 
 
As indicated in Table 1, the proposed commercial development is anticipated to generate 

approximately 2,966 new daily vehicle trips, approximately 236 new AM peak hour 

vehicle trips (120 inbound and 116 outbound) and approximately 220 new vehicle trips 

(113 inbound and 107 outbound) during the typical afternoon peak hour. 

 

When considering the existing office building on this site, the proposed commercial 

development is projected to generate an additional 2,373 net new daily vehicle trips, an 

additional 153 net new AM peak hour vehicle trips (47 inbound and 106 outbound), and 

an additional 102 net new PM peak hour vehicle trips (93 inbound and 9 outbound). 
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TRIP DISTRIBUTION AND DRIVEWAY ASSIGNMENT 
 
 

The trip distribution and driveway assignment for the proposed commercial development 

at State Road 7 / US 441 and W. Copans Road was developed based upon knowledge of 

the study area, examination of the surrounding roadway network characteristics, review 

of current traffic volumes, and existing land use patterns.  Figure 2 on the following page 

depicts the anticipated trip distribution for this project.  The projected peak hour traffic 

generated by the proposed development was assigned to the project driveways using the 

traffic assignment documented in Figure 2.  The resulting driveway assignment is 

presented in Figure 3. 

 

Concerning access to the site, there is an existing northbound right-turn lane on 

State Road 7 / US 441 and an existing eastbound right-turn lane on W. Copans Road.  

These dedicated turn lanes will serve the proposed right-turn in / right-turn out only 

driveways on State Road 7 and W. Copans Road, respectively.  Along with the existing 

westbound left-turn lane on W. Copans Road at NW 55th Avenue, the appropriate turn 

lanes are already present to accommodate the anticipated traffic to be generated by the 

proposed commercial development. 



N

LEGEND

Project Site

KBP
CONSULTING, INC.

Trip Distribution

30%

35%

20%
15%

FIGURE 2
Margate Commercial

Development
Margate, Florida



N

KBP
CONSULTING, INC.

Driveway Traffic Assignment

LEGEND

XX   AM Peak Hour
(YY) PM Peak Hour

(7
4)

 8
0

70 (63) (69) 74
(8) 10

85
 (

79
)

(8
) 

10

FIGURE 3
Margate Commercial

Development
Margate, Florida

SITE

(74) 81

(8
6)

 9
4



 

 9 
Margate Commercial Development 

Traffic Study 

SUMMARY & CONCLUSIONS 
 
 

There is a proposed commercial development to be located in the southeast quadrant of 

the intersection at State Road 7 / US 441 and W. Copans Road in Margate, 

Broward County, Florida.  The subject site currently consists of a two-story, 

35,158 square foot office building.  The subject site will be redeveloped with a gasoline / 

service station with 16 fueling positions, a 6,119 square foot convenience market, and 

two (2) quick service restaurants (with drive-through lanes) totaling approximately 

7,500 square feet. 

 

Access will be provided via one (1) right-turn in / right-turn out only driveway on 

State Road 7 / US 441, one (1) right-turn in / right-turn out only driveway on W. Copans 

Road, and one (1) full access driveway on NW 55th Avenue.  One of the existing right-

turn in / right-turn out only driveways on State Road 7 (nearest W. Copans Road) will be 

eliminated. 

 

The proposed commercial development is anticipated to generate approximately 

2,966 new daily vehicle trips, approximately 236 new AM peak hour vehicle trips 

(120 inbound and 116 outbound) and approximately 220 new vehicle trips (113 inbound 

and 107 outbound) during the typical afternoon peak hour. 

 

When considering the existing office building on this site, the proposed commercial 

development is projected to generate an additional 2,373 net new daily vehicle trips, an 

additional 153 net new AM peak hour vehicle trips (47 inbound and 106 outbound), and 

an additional 102 net new PM peak hour vehicle trips (93 inbound and 9 outbound). 

 

The appropriate turn lanes (a northbound right-turn lane on State Road 7 / US 441, an 

eastbound right-turn lane on W. Copans Road, and a westbound left-turn lane on 

W. Copans Road at NW 55th Avenue) are already present to accommodate the anticipated 

traffic to be generated by the proposed commercial development. 
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KBP CONSULTING, INC. 

8400 North University Drive, Suite 309, Tamarac, Florida 33321 
Tel: (954) 560-7103  Fax: (954) 582-0989 

 
July 11, 2015 
 
Mr. Robert Grassman 
Project Manager 
Bowman Consulting 
4450 W. Eau Gallie Boulevard, Suite 232 
Melbourne, Florida 32934 
 
Re: Margate Commercial Development – Margate, Florida 
 Technical Memorandum 
 
Dear Robert: 
 
There is a proposed commercial development to be located in the southeast quadrant of the intersection at 
State Road 7 / US 441 and W. Copans Road in Margate, Broward County, Florida.  The subject site 
currently consists of a two-story, 35,158 square foot office building.  The subject site will be redeveloped 
with a gasoline / service station with 16 fueling positions, a 6,119 square foot convenience market, and 
two (2) quick service restaurants (with drive-through lanes) totaling approximately 7,500 square feet.  A 
project location map is presented in Attachment A to this memorandum. 
 
Access to this site is currently provided by two (2) right-turn in / right-turn out only driveways on 
State Road 7 / US 441 and one (1) full access driveway on NW 55th Avenue.  Access will be provided via 
one (1) right-turn in / right-turn out only driveway on State Road 7 / US 441, one (1) right-turn in / right-
turn out only driveway on W. Copans Road, and one (1) full access driveway on NW 55th Avenue.  One of 
the existing right-turn in / right-turn out only driveways on State Road 7 / US 441 (nearest W. Copans 
Road) will be eliminated. 
 
The purpose of this Technical Memorandum is to document the operational characteristics of the 
intersection at State Road 7 / US 441 and W. Copans Road and, more specifically, the queuing 
characteristics of the northbound right-turn lane as it relates to the interaction with the planned (and current) 
driveway location on State Road 7 / US 441. 
 
Intersection Geometry 

The existing geometry associated with the study intersection is as follows: 

• Northbound:  Dual left-turn lanes (approx. 350 feet of storage), three through lanes and an 
exclusive right-turn lane (approx. 350 feet of storage) 

• Southbound:  Dual left-turn lanes (approx. 285 feet of storage) and three through lanes with a 
shared right-turn lane 

• Eastbound:  Dual left turn lanes (approx. 190 feet of storage), two through lanes, and an exclusive 
right-turn lane (approx. 210 feet of storage) 

• Westbound:  Dual left-turn lanes (approx. 350 feet of storage), two through lanes and an exclusive 
right-turn lane (approx. 350 feet of storage) 

 
Signal Timing Information 

The current signal timing plan for the intersection of State Road 7 and W. Copans Road was obtained from 
Broward County Traffic Engineering and is presented in Attachment B to this memorandum. 
 

 



KBP CONSULTING, INC. 

8400 North University Drive, Suite 309, Tamarac, Florida 33321 
Tel: (954) 560-7103  Fax: (954) 582-0989 

Traffic Data Collection 

An intersection turning movement count was performed at the intersection of State Road 7 / US 441 and 
W. Copans Road / Royal Palm Boulevard on Thursday, June 25, 2015 during the AM peak period (7:00 – 
9:00) and the PM peak period (4:00 – 6:00).  This data is presented in Attachment C of this memorandum. 
 
Trip Generation Analysis 

A trip generation analysis was conducted for the existing and proposed development on the subject site.  
The analysis was performed using the trip generation rates and equations published in the Institute of 
Transportation Engineer’s (ITE) Trip Generation Manual (9th Edition).  The trip generation analysis was 
undertaken for daily, AM peak hour, and PM peak hour conditions.  According to the ITE report, the most 
appropriate “land use” categories for the existing and proposed development are as follows: 
 

ITE Land Use #710 – General Office Building 

 Weekday: Ln(T) = 0.76 Ln(X) + 3.68 
where T = number of trips and X = 1,000 square feet of gross floor area 

 AM Peak Hour: Ln(T) = 0.80 Ln(X) + 1.57  (88% in / 12% out) 

 PM Peak Hour: T = 1.12 (X) +78.45  (17% in / 83% out) 

ITE Land Use #945 – Gasoline / Service Station with Convenience Market 

 Weekday: T = 162.78 (X) 
where T = number of trips and X = number of fueling positions 

 AM Peak Hour: T = 10.16 (X)  (50% in / 50% out) 

 PM Peak Hour: T = 13.51 (X)  (50% in / 50% out) 

 Pass-By:  AM Peak = 62%, PM Peak = 56% 

ITE Land Use #934 – Fast-Food Restaurant with Drive-Through Window 

 Weekday: T = 496.12 (X) 
where T = number of trips and X = 1,000 square feet of gross floor area 

 AM Peak Hour: T = 45.42 (X)  (51% in / 49% out) 

 PM Peak Hour: T = 32.65 (X)  (52% in / 48% out) 

 Pass-By = 49% 

Utilizing the above-listed trip generation rates from the referenced ITE document, a trip generation analysis 
was undertaken for the existing office building and the proposed commercial development on the subject 
site at State Road 7 / US 441 and W. Copans Road in Margate.  The results of this effort are documented in 
Table 1 on the following page. 
 
As indicated in Table 1, the proposed commercial development is anticipated to generate approximately 
2,966 new daily vehicle trips, approximately 236 new AM peak hour vehicle trips (120 inbound and 116 
outbound) and approximately 220 new vehicle trips (113 inbound and 107 outbound) during the typical 
afternoon peak hour. 
 
 



KBP CONSULTING, INC. 

8400 North University Drive, Suite 309, Tamarac, Florida 33321 
Tel: (954) 560-7103  Fax: (954) 582-0989 

 

Daily
Land Use Trips In Out Total In Out Total

Existing
General Office Building 35,158 SF 593 73 10 83 20 98 118

Proposed
Service Station w/ Convenience Market 16 FP 2,604 82 81 163 108 108 216
  - Pass-By -1,536 -51 -50 -101 -60 -61 -121

Sub-Total 1,068 31 31 62 48 47 95

Fast-Food Restaurants w/ Drive-Thrus 7,500 SF 3,721 174 167 341 127 118 245
  - Pass-By -1,823 -85 -82 -167 -62 -58 -120

Sub-Total 1,898 89 85 174 65 60 125

Total Proposed External Trips 2,966 120 116 236 113 107 220

Difference (Proposed - Existing) 2,373 47 106 153 93 9 102

Compiled by: KBP Consulting, Inc. (June 2015).
Source:  Institute of Transportation Engineers (ITE) Trip Generation Manual (9th Edition).

Size

Table 1
Trip Generation Summary

Margate Commercial Development - Margate, Florida

AM Peak Hour Trips PM Peak Hour Trips

 
 
 
Traffic Analyses 

This section of this memorandum is divided into two (2) primary parts.  The first part of this section 
involves the development of the future (2016) traffic volumes for the study area.  The second part of this 
section includes intersection analyses for the future conditions. 
 
Future Conditions Traffic Volumes 
Future, build-out year (2016) traffic volumes were developed for the project study area in the following 
manner: 

• Average Peak Season Conversion Factor:  Traffic data collected on June 25, 2015 was reviewed 
with respect to average peak season conditions.  Based on FDOT’s Peak Season Factor Category 
report (see Attachment D), the adjustment factor for data collected during this time period is 1.08. 

• Historic Traffic Growth:  Research relative to the background traffic growth in the area was 
conducted.  Historic traffic count data maintained by the FDOT was reviewed and is presented in 
Attachment E of this report.  Generally speaking, the traffic volumes in the vicinity of the subject 
intersection have remained relatively steady over the years.  As such, an annual growth rate of 1.0% 
was applied. 

The future traffic calculations (peak season adjustments, background traffic growth, and the traffic 
associated with the proposed commercial development) for the study intersection is contained in 
Attachment F in tabular format. 
 
Level of Service (LOS) Analyses – Intersections 
Intersection capacity / level of service (LOS) analyses were conducted for the study intersection.  These 
analyses were undertaken following the capacity / level of service procedures outlined in the Highway 
Capacity Manual (HCM) using the SYNCHRO software.  The SYNCHRO output for the AM and PM peak 
hour analyses are presented in Attachment G. 



KBP CONSULTING, INC. 

8400 North University Drive, Suite 309, Tamarac, Florida 33321 
Tel: (954) 560-7103  Fax: (954) 582-0989 

Overall, the subject intersection reported to be operating at Level of Service (LOS) “E” during the 
AM peak hour and LOS “F” during the PM peak hour.  As it relates to the northbound right-turn 
lane queueing characteristics, the traffic analysis software indicates the following: 
 

• AM Peak Hour 
o 50th Percentile Queue Length:  150 feet 
o 95th Percentile Queue Length:  199 feet 

• PM Peak Hour 
o 50th Percentile Queue Length:  112 feet 
o 95th Percentile Queue Length:  179 feet 

 
Based upon preliminary discussions relative to the proposed (and current) driveway on State Road 7, it was 
noted that this driveway will be located (as it is today) within the limits of the existing northbound right-
turn lane.  A potential modification at this location involved discontinuing the northbound right-turn lane at 
the project driveway and resuming the turn lane immediately north of the project driveway.  The result 
would be a northbound right-turn lane at State Road 7 and W. Copans Road with approximately 150 feet of 
storage and a 50 foot taper. 
 
Based upon the results of the intersection analyses summarized above, it appears that this configuration 
would be marginally acceptable given the vehicular demand and resulting queues.  As a result, it is our 
opinion that the current turn lane configuration with the proposed driveway location is preferable. 
 
If you have any questions or require additional information, please do not hesitate to contact me. 
 
Sincerely, 
 
KBP CONSULTING, INC. 
 

 
 
Karl B. Peterson, P.E. 
Florida Registration Number 49897 
Engineering Business Number 29939 
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Attachment B 
 

Signal Timing Plan 
 

SR 7 & W. Copans Road 



 
 
Broward County Timing Sheet 7/6/2015 10:28:45 AM

 

Station : 1161 - SR 7 & Royal Palm Blvd ( Standard File ) 
Phase 1 

(SL) 
2 

(NT) 
3 

(WL) 
4 

(ET)
5

(NL)
6

(ST)
7

(EL)
8

(WT)
9 10 11 12 13 14 15 16 

Walk   7   5   7   5                 
Ped Clearance   22   25   22   25                 

Min Green 5 12 5 8 5 12 5 8                 
Gap Ext 1.5 3 1.5 2.5 1.5 3 2 2.5                 
Max1 20 35 20 40 20 35 20 40                 
Max2                                 

Yellow Clr 5 5 4.5 4.5 5 5 4.5 4.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 
Red Clr 2 2 2 2 2 2 2 2 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

Red Revert                                 
Added Initial                                 
Max Initial                                 

Time Before Reduce                                 
Cars Before Reduce                                 

Time To Reduce                                 
Reduce By                                 
Min Gap                                 

Dynamic Max Limit                                 
Dynamic Max Step                                 

Enable ON ON ON ON ON ON ON ON                 
Auto Flash Entry       ON       ON                 
Auto Flash Exit   ON       ON                     
Non-Actuated 1                                 
Non-Actuated 2                                 

Lock Call ON   ON   ON   ON   ON ON ON ON ON ON ON ON 
Min Recall   ON       ON                     
Max Recall                                 
Ped Recall                                 
Soft Recall                                 
Dual Entry       ON       ON                 

Sim Gap Enable                 ON ON ON ON ON ON ON ON 
Guar Passage                                 
Rest In Walk   ON       ON                     
Cond Service                                 
Add Init Calc                                 
Concurrent Ps 1 1 1 1 2 2 2 2                 

 

Preemption 
Channel 1 2 3 4 5 6 
Lock Input ON  ON  ON  ON ON ON 

Override Auto Flash             
Override Higher Preempt             

Flash in Dwell             
Link to Preempt             

Delay             
Min Duration             

Min Green 6 6 6 6 6 6 
Min Walk             
Ped Clear             

Track Green             
Min Dwell 6 6 6 6 6 6 

Max Presence 180 180 180 180 180 180 
Track Veh 1             
Track Veh 2             
Track Veh 3             
Track Veh 4             

Dwell Cyc Veh 1 2 4 1 3 2 4 
Dwell Cyc Veh 2 6 8 6 8 5 7 
Dwell Cyc Veh 3             
Dwell Cyc Veh 4             
Dwell Cyc Veh 5             

 

Preempt LP 
Channel 1 2 3 4 

Min         
Max         

Enable         
Lock Mode MAX MAX MAX MAX

Coord in Preempt         
No Skip         

Priority P1         
Priority P2         
Priority P3         
Priority P4         

Lock         
Headway         

Group Lock         
Queue Jump         
Free Mode         
Alt Table         

 



Dwell Cyc Veh 6             
Dwell Cyc Veh 7             
Dwell Cyc Veh 8             
Dwell Cyc Veh 9             

Dwell Cyc Veh 10             
Dwell Cyc Veh 11             
Dwell Cyc Veh 12             
Dwell Cyc Ped1             
Dwell Cyc Ped2             
Dwell Cyc Ped3             
Dwell Cyc Ped4             
Dwell Cyc Ped5             
Dwell Cyc Ped6             

Dwell vPed7             
Dwell Cyc Ped8             

Exit 1 3 1 2 4 2 4 
Exit 2 7 5 6 8 6 8 
Exit 3             
Exit 4             

 

  
Prepared By 

 
 

Date Implemented 
 

 

  
Reviewed By 

 
 

Traffic Engineer 
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Station : 1161 - SR 7 & Royal Palm Blvd ( Standard File ) 
Coordination  
HourMinuteActionPatternCycle Offset Split SeqncShortLongDwellSplit 

1 
Split 

2 
Split 

3 
Split 

4 
Split 

5 
Split 

6 
Split 

7 
Split 

8 
Split 

9 
Split 
10 

Split 
11 

Split 
12 

Split 
13 

Split 
14 

Split 
15 

 Split 
16  

Day Plan 1 Easy  
    100 254                                               
6   2 2 160 140 2 1 10 50   17 62 21 60 24 55 26 55                 
9   3 3 160 83 3 1 10 50   25 63 24 48 25 63 24 48                 

15   4 4 160 102 4 1 10 50   23 62 28 47 23 62 21 54                 
20   3 3 160 83 3 1 10 50   25 63 24 48 25 63 24 48                 
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      

Day Plan 2 Easy  
    3 3 160 83 3 1 10 50   25 63 24 48 25 63 24 48                 
1   100 254                                               
6 30 3 3 160 83 3 1 10 50   25 63 24 48 25 63 24 48                 
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      



                                                      
                                                      
                                                      
                                                      
                                                      

Day Plan 3 Easy  
    3 3 160 83 3 1 10 50   25 63 24 48 25 63 24 48                 
1   100 254                                               
6 30 3 3 160 83 3 1 10 50   25 63 24 48 25 63 24 48                 

23   100 254                                               
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      

 

Broward County Timing Sheet 7/6/2015 10:28:45 AM
 

Station : 1161 - SR 7 & Royal Palm Blvd ( Standard File ) 
HourMinuteActionPatternCycle Offset Split SeqncShortLongDwellSplit 

1 
Split 

2 
Split 

3 
Split 

4 
Split 

5 
Split 

6 
Split 

7 
Split 

8 
Split 

9 
Split 
10 

Split 
11 

Split 
12 

Split 
13 

Split 
14 

Split 
15 

 Split 
16  

Day Plan 4 Easy  
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      

 

Scheduler  
  Month Day of Week Day of Month 1 2 3 
Plan J F M A M J J A S O N D S M T W T F S 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 Day 

Plan 
1 1 1 1 1 1 1 1 1 1 1 1 1   1 1 1 1 1   1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2 1 1 1 1 1 1 1 1 1 1 1 1             1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 
3 1 1 1 1 1 1 1 1 1 1 1 1 1             1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 
4 1                         1 1 1 1 1   1                                       2 
5 1                         1            1                                      2 
6         1                 1                                    1 1 1 1 1 1 1 2 
7             1                     1     1                                     2 
8             1             1 1 1 1 1      1                                    2 
9             1             1               1                                   2 

10                 1         1           1 1 1 1 1 1 1                                 2 
11                     1           1                          1 1 1 1 1 1 1       2 
12                     1             1                         1 1 1 1 1 1 1     2 
13                       1   1       1                          1               2 
14                       1   1 1 1 1 1                            1             2 
15                       1   1                                      1           2 
16                       1   1       1                                        1 2 
17                                                                              1 
18                                                                              1 



 

 

 
 
 
 
 
 
 

Attachment C 
 

Intersection Turning Movement Count 
 

SR 7 & W. Copans Road 
 



CLIENT: File Name:
JOB No: Site Code:

PROJECT: Count Date: (Thu.)
COUNTY: Page No:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right Int Total
06:00 AM
06:15 AM
06:30 AM
06:45 AM

Total

07:00 AM 0 47 183 22 0 21 48 41 0 25 196 62 3 57 227 55 987
07:15 AM 0 43 235 24 0 41 105 26 0 30 251 64 3 54 282 50 1208
07:30 AM 0 67 330 37 0 51 102 30 2 40 299 78 1 61 238 59 1395
07:45 AM 0 59 251 24 0 38 117 40 3 51 276 88 4 63 274 73 1361

Total 0 216 999 107 0 151 372 137 5 146 1022 292 11 235 1021 237 4951

08:00 AM 0 45 262 39 0 59 117 36 0 42 297 65 2 48 240 72 1324
08:15 AM 0 60 340 34 0 31 112 29 2 41 313 51 2 57 239 68 1379
08:30 AM 0 55 257 28 0 46 125 45 2 43 239 43 0 61 235 90 1269
08:45 AM 0 42 310 56 0 43 135 68 1 67 270 50 4 66 218 67 1397

Total 0 202 1169 157 0 179 489 178 5 193 1119 209 8 232 932 297 5369

09:00 AM
09:15 AM
09:30 AM
09:45 AM

Total

10:00 AM
10:15 AM
10:30 AM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * BREAK * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
10:45 AM

Total

11:00 AM
11:15 AM
11:30 AM
11:45 AM

Total

12:00 PM
12:15 PM
12:30 PM
12:45 PM

Total

01:00 PM
01:15 PM
01:30 PM
01:45 PM

Total * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * BREAK * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

02:00 PM
02:15 PM
02:30 PM
02:45 PM

Total

03:00 PM
03:15 PM
03:30 PM
03:45 PM

Total

04:00 PM 0 44 282 65 0 54 227 65 0 71 238 40 6 59 134 43 1328
04:15 PM 0 48 345 68 0 61 186 70 0 72 317 45 6 62 160 53 1493
04:30 PM 0 49 322 65 0 46 213 54 2 82 334 43 4 44 161 61 1480
04:45 PM 0 45 313 63 0 79 250 57 5 83 299 40 6 70 157 58 1525

Total 0 186 1262 261 0 240 876 246 7 308 1188 168 22 235 612 215 5826

05:00 PM 0 58 395 82 0 81 206 78 8 104 343 53 5 60 143 52 1668
05:15 PM 0 52 330 55 0 83 271 60 6 87 353 43 8 66 193 49 1656
05:30 PM 0 41 333 57 0 78 242 40 5 86 391 61 7 73 147 57 1618
05:45 PM 0 49 337 61 0 48 236 53 4 112 340 51 9 57 144 53 1554

Total 0 200 1395 255 0 290 955 231 23 389 1427 208 29 256 627 211 6496

06:00 PM
06:15 PM
06:30 PM
06:45 PM

Total

TRIDENT Engineering
62 Gables Boulevard

Fort Lauderdale, FL 33326
TEL: 954-815-3265

Groups Printed: Automobiles & Heavy Vehicles

KBP
2015-00041
TMC
BROWARD

20150625 TMC VD
 -
06/25/2015

Southbound Westbound Northbound Eastbound
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SR 7 Copans Rd. SR 7 Copans Rd.



#LIENT: File Name:
JOB No: Site Code:

BROWJECT: Count Date:
COUNTY: Page No:

NW 10 Street

Intersection Peak Hour Analysis From 07:00 AM to 9:00 AM

Peak Hour for Entire Intersection Begins at :

6/25/2015 (Thu.)
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 -
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#LIENT: File Name:
JOB No: Site Code:

BROWJECT: Count Date:
COUNTY: Page No:

NW 10 Street

Intersection Peak Hour Analysis From 04:00 PM to 06:00 PM

Peak Hour for Entire Intersection Begins at :

6/25/2015 (Thu.)

2%

20150625 TMC VD

 -

3 of 5

9 155453

Groups Printed: Automobiles & Heavy Vehicles
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CLIENT: File Name:
JOB No: Site Code:

PROJECT: Count Date: (Thu.)
COUNTY: Page No:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right Int Total
06:00 AM
06:15 AM
06:30 AM
06:45 AM

Total

07:00 AM 0 45 179 20 0 18 45 37 0 23 186 58 3 57 225 53 949
07:15 AM 0 42 231 24 0 37 102 26 0 28 244 61 3 52 278 48 1176
07:30 AM 0 65 325 36 0 51 96 27 2 37 293 76 1 61 232 58 1360
07:45 AM 0 58 246 24 0 37 110 37 3 44 267 87 4 63 270 70 1320

Total 0 210 981 104 0 143 353 127 5 132 990 282 11 233 1005 229 4805

08:00 AM 0 42 258 36 0 57 112 33 0 37 287 64 2 47 237 69 1281
08:15 AM 0 57 333 31 0 28 106 27 2 39 301 48 2 56 235 66 1331
08:30 AM 0 54 249 26 0 44 122 41 2 39 229 40 0 59 232 86 1223
08:45 AM 0 40 301 53 0 39 125 65 1 64 258 46 4 63 211 64 1334

Total 0 193 1141 146 0 168 465 166 5 179 1075 198 8 225 915 285 5169

09:00 AM
09:15 AM
09:30 AM
09:45 AM

Total

10:00 AM
10:15 AM
10:30 AM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * BREAK * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
10:45 AM

Total

11:00 AM
11:15 AM
11:30 AM
11:45 AM

Total

12:00 PM
12:15 PM
12:30 PM
12:45 PM

Total

01:00 PM
01:15 PM
01:30 PM
01:45 PM

Total * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * BREAK * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

02:00 PM
02:15 PM
02:30 PM
02:45 PM

Total

03:00 PM
03:15 PM
03:30 PM
03:45 PM

Total

04:00 PM 0 42 274 64 0 52 221 63 0 70 231 38 6 58 129 38 1286
04:15 PM 0 45 337 67 0 59 181 69 0 70 311 44 6 60 145 50 1444
04:30 PM 0 47 310 65 0 44 203 54 2 81 325 42 4 42 153 60 1432
04:45 PM 0 44 307 62 0 79 245 57 5 82 295 40 6 70 152 55 1499

Total 0 178 1228 258 0 234 850 243 7 303 1162 164 22 230 579 203 5661

05:00 PM 0 55 381 81 0 79 200 77 8 102 335 52 5 60 135 49 1619
05:15 PM 0 50 326 55 0 82 268 60 6 86 350 42 8 66 184 49 1632
05:30 PM 0 39 325 56 0 77 239 40 5 85 385 61 7 73 145 57 1594
05:45 PM 0 45 329 60 0 48 232 52 4 110 333 50 9 56 142 53 1523

Total 0 189 1361 252 0 286 939 229 23 383 1403 205 29 255 606 208 6368

06:00 PM
06:15 PM
06:30 PM
06:45 PM

Total

Northbound Eastbound
SR 7 Copans Rd. SR 7 Copans Rd.

TRIDENT Engineering
62 Gables Boulevard

Fort Lauderdale, FL 33326
TEL: 954-815-3265

Groups Printed: Automobiles

KBP
2015-00041
TMC
BROWARD

20150625 TMC VD
 -

4 of 5

Southbound Westbound

6/25/2015



CLIENT: File Name:
JOB No: Site Code:

PROJECT: Count Date: (Thu.)
COUNTY: Page No:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right Int Total
06:00 AM
06:15 AM
06:30 AM
06:45 AM

Total

07:00 AM 0 2 4 2 0 3 3 4 0 2 10 4 0 0 2 2 38
07:15 AM 0 1 4 0 0 4 3 0 0 2 7 3 0 2 4 2 32
07:30 AM 0 2 5 1 0 0 6 3 0 3 6 2 0 0 6 1 35
07:45 AM 0 1 5 0 0 1 7 3 0 7 9 1 0 0 4 3 41

Total 0 6 18 3 0 8 19 10 0 14 32 10 0 2 16 8 146

08:00 AM 0 3 4 3 0 2 5 3 0 5 10 1 0 1 3 3 43
08:15 AM 0 3 7 3 0 3 6 2 0 2 12 3 0 1 4 2 48
08:30 AM 0 1 8 2 0 2 3 4 0 4 10 3 0 2 3 4 46
08:45 AM 0 2 9 3 0 4 10 3 0 3 12 4 0 3 7 3 63

Total 0 9 28 11 0 11 24 12 0 14 44 11 0 7 17 12 200

09:00 AM
09:15 AM
09:30 AM
09:45 AM

Total

10:00 AM
10:15 AM
10:30 AM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * BREAK * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
10:45 AM

Total

11:00 AM
11:15 AM
11:30 AM
11:45 AM

Total

12:00 PM
12:15 PM
12:30 PM
12:45 PM

Total

01:00 PM
01:15 PM
01:30 PM
01:45 PM

Total * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * BREAK * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

02:00 PM
02:15 PM
02:30 PM
02:45 PM

Total

03:00 PM
03:15 PM
03:30 PM
03:45 PM

Total

04:00 PM 0 2 8 1 0 2 6 2 0 1 7 2 0 1 5 5 42
04:15 PM 0 3 8 1 0 2 5 1 0 2 6 1 0 2 15 3 49
04:30 PM 0 2 12 0 0 2 10 0 0 1 9 1 0 2 8 1 48
04:45 PM 0 1 6 1 0 0 5 0 0 1 4 0 0 0 5 3 26

Total 0 8 34 3 0 6 26 3 0 5 26 4 0 5 33 12 165

05:00 PM 0 3 14 1 0 2 6 1 0 2 8 1 0 0 8 3 49
05:15 PM 0 2 4 0 0 1 3 0 0 1 3 1 0 0 9 0 24
05:30 PM 0 2 8 1 0 1 3 0 0 1 6 0 0 0 2 0 24
05:45 PM 0 4 8 1 0 0 4 1 0 2 7 1 0 1 2 0 31

Total 0 11 34 3 0 4 16 2 0 6 24 3 0 1 21 3 128

06:00 PM
06:15 PM
06:30 PM
06:45 PM

Total

TRIDENT Engineering
62 Gables Boulevard

Fort Lauderdale, FL 33326
TEL: 954-815-3265

Groups Printed: Heavy Vehicles

KBP
2015-00041
TMC
BROWARD

20150625 TMC VD
 -
6/25/2015

Southbound Westbound Northbound Eastbound

5 of 5

SR 7 Copans Rd. SR 7 Copans Rd.



 

 

 
 
 
 
 
 
 

Attachment D 
 

Peak Season Factor Category Report 
 

Broward County 
 



 2014 PEAK SEASON FACTOR CATEGORY REPORT - REPORT TYPE: ALL
CATEGORY: 8601  CEN.-W OF US1 TO SR7     
                                                MOCF: 0.97
WEEK          DATES               SF            PSCF
================================================================================
  1    01/01/2014 - 01/04/2014    0.97          1.00
  2    01/05/2014 - 01/11/2014    0.99          1.02
  3    01/12/2014 - 01/18/2014    1.01          1.04
  4    01/19/2014 - 01/25/2014    1.00          1.03
* 5    01/26/2014 - 02/01/2014    0.99          1.02
* 6    02/02/2014 - 02/08/2014    0.98          1.01
* 7    02/09/2014 - 02/15/2014    0.97          1.00
* 8    02/16/2014 - 02/22/2014    0.96          0.99
* 9    02/23/2014 - 03/01/2014    0.96          0.99
*10    03/02/2014 - 03/08/2014    0.96          0.99
*11    03/09/2014 - 03/15/2014    0.96          0.99
*12    03/16/2014 - 03/22/2014    0.96          0.99
*13    03/23/2014 - 03/29/2014    0.96          0.99
*14    03/30/2014 - 04/05/2014    0.97          1.00
*15    04/06/2014 - 04/12/2014    0.98          1.01
*16    04/13/2014 - 04/19/2014    0.98          1.01
*17    04/20/2014 - 04/26/2014    0.99          1.02
 18    04/27/2014 - 05/03/2014    1.00          1.03
 19    05/04/2014 - 05/10/2014    1.01          1.04
 20    05/11/2014 - 05/17/2014    1.01          1.04
 21    05/18/2014 - 05/24/2014    1.02          1.05
 22    05/25/2014 - 05/31/2014    1.03          1.06
 23    06/01/2014 - 06/07/2014    1.03          1.06
 24    06/08/2014 - 06/14/2014    1.04          1.07
 25    06/15/2014 - 06/21/2014    1.05          1.08
 26    06/22/2014 - 06/28/2014    1.05          1.08
 27    06/29/2014 - 07/05/2014    1.05          1.08
 28    07/06/2014 - 07/12/2014    1.05          1.08
 29    07/13/2014 - 07/19/2014    1.05          1.08
 30    07/20/2014 - 07/26/2014    1.05          1.08
 31    07/27/2014 - 08/02/2014    1.04          1.07
 32    08/03/2014 - 08/09/2014    1.04          1.07
 33    08/10/2014 - 08/16/2014    1.03          1.06
 34    08/17/2014 - 08/23/2014    1.03          1.06
 35    08/24/2014 - 08/30/2014    1.03          1.06
 36    08/31/2014 - 09/06/2014    1.03          1.06
 37    09/07/2014 - 09/13/2014    1.03          1.06
 38    09/14/2014 - 09/20/2014    1.04          1.07
 39    09/21/2014 - 09/27/2014    1.03          1.06
 40    09/28/2014 - 10/04/2014    1.02          1.05
 41    10/05/2014 - 10/11/2014    1.01          1.04
 42    10/12/2014 - 10/18/2014    1.00          1.03
 43    10/19/2014 - 10/25/2014    1.00          1.03
 44    10/26/2014 - 11/01/2014    1.00          1.03
 45    11/02/2014 - 11/08/2014    1.00          1.03
 46    11/09/2014 - 11/15/2014    1.00          1.03
 47    11/16/2014 - 11/22/2014    1.00          1.03
 48    11/23/2014 - 11/29/2014    0.99          1.02
 49    11/30/2014 - 12/06/2014    0.98          1.01
 50    12/07/2014 - 12/13/2014    0.98          1.01
 51    12/14/2014 - 12/20/2014    0.97          1.00
 52    12/21/2014 - 12/27/2014    0.99          1.02
 53    12/28/2014 - 12/31/2014    1.01          1.04

* PEAK SEASON

09-MAR-2015 16:07:53                        830UPD             4_8601_PKSEASON.TXT



 

 

 
 
 
 
 
 
 

Attachment E 
 

Historical Traffic Data 



                           FLORIDA DEPARTMENT OF TRANSPORTATION                           
                             TRANSPORTATION STATISTICS OFFICE                             
                                2014 HISTORICAL AADT REPORT                               

COUNTY: 86 - BROWARD

SITE: 0169 - SR 7/US 441 - S OF ROYAL PALM BLVD/COPANS RD

YEAR       AADT       DIRECTION 1     DIRECTION 2     *K FACTOR    D FACTOR    T FACTOR   
----    ----------    ------------    ------------    ---------    --------    --------   
2014      53000 C     N  27500        S  25500             9.00       54.20        3.10   
2013      51500 C     N  26000        S  25500             9.00       53.60        3.10   
2012      52500 C     N  25500        S  27000             9.00       52.20        2.70   
2011      45000 C     N  23000        S  22000             9.00       52.50        5.60   
2010      48500 C     N  25000        S  23500             8.35       52.69        5.60   
2009      47000 C     N  23500        S  23500             8.53       53.89        4.00   
2008      55000 C     N  28000        S  27000             8.81       54.16        4.00   
2007      50500 C     N  26000        S  24500             8.63       55.75        2.20   
2006      51500 C     N  26500        S  25000             8.40       55.34        5.10   
2005      52000 C     N  26500        S  25500             8.20       51.70        5.10   
2004      52000 C     N  26000        S  26000             9.10       55.30        5.10   
2003      52500 C     N  26000        S  26500             8.60       57.50        3.20   
2002      52000 C     N  26500        S  25500             8.70       56.40        3.20   
2001      51500 C     N  26000        S  25500             9.00       60.20        2.60   
2000      50000 C     N  24500        S  25500             8.90       57.80        2.50   
1999      49500 C     N  24500        S  25000             9.60       62.50        2.90   

        AADT FLAGS: C = COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE            
                    S = SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; F = FOURTH YEAR ESTIMATE   
                    V = FIFTH YEAR ESTIMATE;  6 = SIXTH YEAR ESTIMATE; X = UNKNOWN        
       *K FACTOR:  STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES       



                           FLORIDA DEPARTMENT OF TRANSPORTATION                           
                             TRANSPORTATION STATISTICS OFFICE                             
                                2014 HISTORICAL AADT REPORT                               

COUNTY: 86 - BROWARD

SITE: 5294 - SR 7/US 441 - N OF ROYAL PALM BLVD/COPANS RD

YEAR       AADT       DIRECTION 1     DIRECTION 2     *K FACTOR    D FACTOR    T FACTOR   
----    ----------    ------------    ------------    ---------    --------    --------   
2014      50000 C     N  25500        S  24500             9.00       54.20        2.40   
2013      49500 C     N  24500        S  25000             9.00       53.60        2.60   
2012      53000 C     N  26500        S  26500             9.00       52.20        5.60   
2011      43000 C     N  21000        S  22000             9.00       52.50        5.60   
2010      49000 C     N  25500        S  23500             8.35       52.69        5.60   
2009      47500 C     N  23500        S  24000             8.53       53.89        4.80   
2008      50500 C     N  26500        S  24000             8.81       54.16        4.80   
2007      50000 C     N  25000        S  25000             8.63       55.75        2.20   
2006      50000 C     N  25000        S  25000             8.40       55.34        5.20   
2005      50500 C     N  25000        S  25500             8.20       51.70        5.20   
2004      49000 C     N  24500        S  24500             9.10       55.30        5.20   
2003      52000 C     N  26000        S  26000             8.60       57.50        4.10   
2002      51500 C     N  25500        S  26000             8.70       56.40        4.10   
2001      52000 C     N  26000        S  26000             9.00       60.20        2.60   
2000      51500 C     N  25500        S  26000             8.90       57.80        2.50   
1999      50500 C     N  25500        S  25000             9.60       62.50        2.90   

        AADT FLAGS: C = COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE            
                    S = SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; F = FOURTH YEAR ESTIMATE   
                    V = FIFTH YEAR ESTIMATE;  6 = SIXTH YEAR ESTIMATE; X = UNKNOWN        
       *K FACTOR:  STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES       



                           FLORIDA DEPARTMENT OF TRANSPORTATION                           
                             TRANSPORTATION STATISTICS OFFICE                             
                                2014 HISTORICAL AADT REPORT                               

COUNTY: 86 - BROWARD

SITE: 7473 - ROYAL PALM BLVD, W OF SR 7

YEAR       AADT       DIRECTION 1     DIRECTION 2     *K FACTOR    D FACTOR    T FACTOR   
----    ----------    ------------    ------------    ---------    --------    --------   
2014      21500 R                                          9.00       56.80        7.40   
2013      21000 T            0               0             9.00       56.20        7.60   
2012      21000 S            0               0             9.00       57.00        5.90   
2011      20500 F            0               0             9.00       59.10        6.30   
2010      20400 C     E   9900        W  10500             9.60       57.92        9.30   
2009      31000 F     E  15500        W  15500             9.71       58.42        5.30   
2008      31000 C     E  15500        W  15500             9.67       56.67        6.50   
2007      32000 C     E  16000        W  16000            10.19       60.63        4.80   
2006      39500 C     E  17000        W  22500             9.61       59.08        2.90   
2005      31500 C     E  16000        W  15500            10.00       58.10        0.00   

        AADT FLAGS: C = COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE            
                    S = SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; F = FOURTH YEAR ESTIMATE   
                    V = FIFTH YEAR ESTIMATE;  6 = SIXTH YEAR ESTIMATE; X = UNKNOWN        
       *K FACTOR:  STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES       



                           FLORIDA DEPARTMENT OF TRANSPORTATION                           
                             TRANSPORTATION STATISTICS OFFICE                             
                                2014 HISTORICAL AADT REPORT                               

COUNTY: 86 - BROWARD

SITE: 8056 - COPANS ROAD, E OF SR 7

YEAR       AADT       DIRECTION 1     DIRECTION 2     *K FACTOR    D FACTOR    T FACTOR   
----    ----------    ------------    ------------    ---------    --------    --------   
2014      28500 X                                          9.00       54.20        7.40   
2013      28500 X            0               0             9.00       53.60        7.60   
2012      28500 T            0               0             9.00       52.20        5.90   
2011      28500 S            0               0             9.00       52.50        6.30   
2010      28500 F     E  14000        W  14500             8.35       52.69        9.30   
2009      28500 C     E  14000        W  14500             8.53       53.89        5.30   
2008      25500 C     E  14000        W  11500             8.81       54.16        6.50   
2007      29500 C     E  15000        W  14500             8.63       55.75        4.80   
2006      38000 C     E  19000        W  19000             8.40       55.34        2.90   
2005      30000 C     E  15000        W  15000             8.20       51.70        0.00   

        AADT FLAGS: C = COMPUTED; E = MANUAL ESTIMATE; F = FIRST YEAR ESTIMATE            
                    S = SECOND YEAR ESTIMATE; T = THIRD YEAR ESTIMATE; F = FOURTH YEAR ESTIMATE   
                    V = FIFTH YEAR ESTIMATE;  6 = SIXTH YEAR ESTIMATE; X = UNKNOWN        
       *K FACTOR:  STARTING WITH YEAR 2011 IS STANDARDK, PRIOR YEARS ARE K30 VALUES       



 

 

 
 
 
 
 
 
 

Attachment F 
 

Future Turning Movement Volumes 
 

SR 7 & W. Copans Road 
 



Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing Traffic (6/25/2015) 181 1,185 282 231 1,183 134 238 991 272 179 448 135
Season Adjustment Factor 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08

2015 Peak Season Traffic 195 1,280 305 249 1,278 145 257 1,070 294 193 484 146

Annual Growth Rate 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

2016 Background Traffic 197 1,293 308 252 1,290 146 260 1,081 297 195 489 147

New Project Trips 6 20 10 36 18 41 9 15

2016 Total Traffic 203 1,313 318 288 1,290 146 260 1,099 297 236 498 162

FUTURE TURNING MOVEMENT VOLUME ANALYSIS

State Road 7 and W. Copans Road
AM Peak Hour

SR 7 SR 7 W. Copans Rd W. Copans Rd
Northbound Southbound Eastbound Westbound



Description Left Through Right Left Through Right Left Through Right Left Through Right

Existing Traffic (6/25/2015) 412 1,427 208 200 1,395 255 285 627 211 290 955 231
Season Adjustment Factor 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08

2015 Peak Season Traffic 445 1,541 225 216 1,507 275 308 677 228 313 1,031 249

Annual Growth Rate 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

2016 Background Traffic 449 1,557 227 218 1,522 278 311 684 230 316 1,042 252

New Project Trips 8 10 5 34 17 37 8 22

2016 Total Traffic 457 1,567 232 252 1,522 278 311 701 230 353 1,050 274

FUTURE TURNING MOVEMENT VOLUME ANALYSIS

State Road 7 and W. Copans Road
PM Peak Hour

SR 7 SR 7 W. Copans Rd W. Copans Rd
Northbound Southbound Eastbound Westbound



 

 

 
 
 
 
 
 
 

Attachment G 
 

SYNCHRO Analyses 
 

SR 7 & W. Copans Road 
 
 



Lanes, Volumes, Timings
3: SR 7 & Royal Palm Blvd/W. Copans Rd 7/9/2015

Future (2016) Conditions w/Project Traffic - AM Peak Hour 7/9/2015 Baseline Synchro 8 Light Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 260 1099 297 236 498 162 203 1313 318 288 1290 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 350 190 210 350 180 285 0
Storage Lanes 2 1 2 1 2 1 2 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 0.91
Frt 0.850 0.850 0.850 0.985
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3467 3539 1568 3400 3438 1495 3213 5036 1583 3367 4994 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3467 3539 1568 3400 3438 1495 3213 5036 1583 3367 4994 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 200 183 221 13
Link Speed (mph) 45 40 45 45
Link Distance (ft) 592 605 475 423
Travel Time (s) 9.0 10.3 7.2 6.4
Peak Hour Factor 0.91 0.90 0.93 0.76 0.96 0.84 0.85 0.95 0.80 0.86 0.87 0.86
Heavy Vehicles (%) 1% 2% 3% 3% 5% 8% 9% 3% 2% 4% 2% 5%
Adj. Flow (vph) 286 1221 319 311 519 193 239 1382 398 335 1483 170
Shared Lane Traffic (%)
Lane Group Flow (vph) 286 1221 319 311 519 193 239 1382 398 335 1653 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2
Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2



Lanes, Volumes, Timings
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Future (2016) Conditions w/Project Traffic - AM Peak Hour 7/9/2015 Baseline Synchro 8 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.5 23.0 23.0 9.5 23.0 23.0 9.5 23.0 23.0 9.5 23.0
Total Split (s) 26.0 60.0 60.0 21.0 55.0 55.0 24.0 62.0 62.0 17.0 55.0
Total Split (%) 16.3% 37.5% 37.5% 13.1% 34.4% 34.4% 15.0% 38.8% 38.8% 10.6% 34.4%
Maximum Green (s) 21.0 53.0 53.0 16.0 48.0 48.0 19.0 55.0 55.0 12.0 48.0
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 5.0 7.0 7.0 5.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Max C-Max None C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 18.0 53.0 53.0 16.0 51.0 51.0 16.6 55.0 55.0 12.0 50.4
Actuated g/C Ratio 0.11 0.33 0.33 0.10 0.32 0.32 0.10 0.34 0.34 0.08 0.32
v/c Ratio 0.73 1.04 0.49 0.91 0.47 0.32 0.72 0.80 0.58 1.33 1.04
Control Delay 80.0 88.9 17.8 101.7 46.0 7.8 81.7 51.7 21.8 225.7 87.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.0 88.9 17.8 101.7 46.0 7.8 81.7 51.7 21.8 225.7 87.0
LOS F F B F D A F D C F F
Approach Delay 75.1 55.7 49.4 110.3
Approach LOS E E D F
Queue Length 50th (ft) 151 ~724 94 169 231 7 126 479 150 ~232 ~687
Queue Length 95th (ft) 201 #865 191 #187 297 54 163 540 199 #318 #760
Internal Link Dist (ft) 512 525 395 343
Turn Bay Length (ft) 350 350 190 210 350 180 285
Base Capacity (vph) 455 1172 653 340 1096 601 381 1731 689 252 1582
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 1.04 0.49 0.91 0.47 0.32 0.63 0.80 0.58 1.33 1.04

Intersection Summary

Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 140 (88%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.33
Intersection Signal Delay: 74.9 Intersection LOS: E
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
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# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 3: SR 7 & Royal Palm Blvd/W. Copans Rd



Lanes, Volumes, Timings
3: SR 7 & Royal Palm Blvd/W. Copans Rd 7/9/2015

Future (2016) Conditions w/Project Traffic - PM Peak Hour 7/9/2015 Baseline Synchro 8 Light Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 311 701 230 353 1050 274 457 1567 232 252 1522 278
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 350 190 210 350 180 285 0
Storage Lanes 2 1 2 1 2 1 2 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 0.91
Frt 0.850 0.850 0.850 0.974
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3502 3505 1599 3467 3539 1599 3433 5085 1599 3335 4961 0
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3502 3505 1599 3467 3539 1599 3433 5085 1599 3335 4961 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 221 176 130 30
Link Speed (mph) 45 40 45 45
Link Distance (ft) 592 605 475 423
Travel Time (s) 9.0 10.3 7.2 6.4
Peak Hour Factor 0.88 0.81 0.93 0.87 0.88 0.74 0.87 0.91 0.85 0.86 0.88 0.78
Heavy Vehicles (%) 0% 3% 1% 1% 2% 1% 2% 2% 1% 5% 2% 1%
Adj. Flow (vph) 353 865 247 406 1193 370 525 1722 273 293 1730 356
Shared Lane Traffic (%)
Lane Group Flow (vph) 353 865 247 406 1193 370 525 1722 273 293 2086 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2
Detector Template Left Thru Right Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.5 23.0 23.0 9.5 23.0 23.0 9.5 23.0 23.0 9.5 23.0
Total Split (s) 21.0 47.0 47.0 28.0 54.0 54.0 23.0 62.0 62.0 23.0 62.0
Total Split (%) 13.1% 29.4% 29.4% 17.5% 33.8% 33.8% 14.4% 38.8% 38.8% 14.4% 38.8%
Maximum Green (s) 16.0 40.0 40.0 23.0 47.0 47.0 18.0 55.0 55.0 18.0 55.0
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 5.0 7.0 7.0 5.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Max C-Max None C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 16.0 41.1 41.1 21.9 47.0 47.0 18.0 55.8 55.8 17.2 55.0
Actuated g/C Ratio 0.10 0.26 0.26 0.14 0.29 0.29 0.11 0.35 0.35 0.11 0.34
v/c Ratio 1.01 0.96 0.43 0.85 1.15 0.62 1.36 0.97 0.43 0.82 1.21
Control Delay 120.0 80.1 10.7 84.9 127.6 29.8 228.1 66.7 22.5 88.0 143.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 120.0 80.1 10.7 84.9 127.6 29.8 228.1 66.7 22.5 88.0 143.7
LOS F F B F F C F E C F F
Approach Delay 78.0 100.4 95.5 136.8
Approach LOS E F F F
Queue Length 50th (ft) ~195 478 21 215 ~767 178 ~370 656 112 156 ~967
Queue Length 95th (ft) #295 #501 100 267 #875 195 #468 #767 179 201 #1017
Internal Link Dist (ft) 512 525 395 343
Turn Bay Length (ft) 350 350 190 210 350 180 285
Base Capacity (vph) 350 900 574 498 1039 594 386 1772 641 375 1725
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.01 0.96 0.43 0.82 1.15 0.62 1.36 0.97 0.43 0.78 1.21

Intersection Summary

Area Type: Other
Cycle Length: 160
Actuated Cycle Length: 160
Offset: 102 (64%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.36
Intersection Signal Delay: 105.4 Intersection LOS: F
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
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# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 3: SR 7 & Royal Palm Blvd/W. Copans Rd
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4"  Dark Brown Silty Organic Fine SAND with
Grass (TOPSOIL; OL)
Light Brown Fine to Medium SAND and Limerock
Fragments (FILL; SP)

Brown Fine to Medium SAND (FILL; SP)

Light Gray Fine to Medium SAND with Some
Limestone Fragments (SP)

SPT Boring Terminated at Depth of 10 Feet.
Borehole Backfilled.
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4"  Dark Brown Silty Organic Fine SAND with
Grass (TOPSOIL; OL)
Light Brown Fine to Medium SAND and Limerock
Fragments (FILL; SP)

Brown Fine to Medium SAND (FILL; SP)

Light Gray Fine to Medium SAND with Some
Limestone Fragments (SP)

SPT Boring Terminated at Depth of 10 Feet.
Borehole Backfilled.

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DRILLED BY:

TYPE OF SAMPLING:

Velmeir Companies

See Test Location Plan
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TABLE 1 - SUMMARY OF CONSTANT HEAD EXFILTRATION TEST RESULTS 

PROPOSED RETAIL DEVELOPMENT
SEC OF SR 7 AND COPANS RD.
BROWARD COUNTY, FL
UES PROJECT NO. 2130.1500011
UES REPORT NO. G00090

Test Date             Diameter Depth of     Depth to Groundwater Level SATURATED Corrected Average K, Hydraulic
No. Performed Casing Hole Hole     Below Ground Surface (Feet) HOLE DEPTH Depth of Flow Rate Conductivity

(Inches) (Inches) (Feet) Prior to Test During Test Ds (Feet) Hole (Feet) (gpm) (cfs/ft^2-Ft Head)
P-1 02/02/15 2 4 10 2.3 0.00 7.70 10.00 6.0 1.25E-03
P-2 02/02/15 2 4 10 2.2 0.00 7.80 10.00 2.0 4.33E-04

 
NOTES:

(1) The above hydraulic conductivity values are for a French drain installed to the same depth as the borehole tests. The values represent an
ultimate value. The designer should decide on the required factor of safety.

(2) The hydraulic conductivity values were calculated based on the South Florida Water Management Districts's USUAL OPEN HOLE 
CONSTANT HEAD exfiltration test procedure as shown on the following page.

(3) The diameter of the CASING was used in the computation of the hydraulic conductivity values presented in the above table.

(4) Please refer to test boring records for subsurface stratification.

2/3/2015\4:45 PM\1\Perc test data sheet





NOTES RELATED TO BORING LOGS 
 

General Notes 
 
 The Groundwater level was encountered and recorded (if shown) following the completion of the soil 

test borings on the date indicated. Fluctuations in groundwater levels are common; refer to report text 
for a discussion. 

 
 The boring location on land was identified in the field utilizing standard taping procedures and 

existing land marks. 
 
 The Boring Logs represent our interpretation of field conditions based on engineering examination of 

the soil/rock samples. 
 
 The Boring Logs are subject to limitations, conclusions and recommendations presented in the report 

text. 
 
 The N-values shown in the Boring Logs indicated as 50/1” refers to the Standard Penetration Test 

(SPT) and means 50 blows per 1 inch of sampler penetration. The SPT uses a 140-pound hammer 
falling 30 inches (ASTM D-1583).  

 
 The N-value from the SPT is the sum of the hammer blows required to drive the sampler the second 

and third 6-inch increments. 
 
 The soil/rock strata interfaces shown on the Boring Logs are approximate and may vary from those 

shown. The soil/rock conditions shown on the Boring Logs refer to conditions at the specific location 
tested; soil/rock conditions may vary between test locations. 

 
 W.O.H. denotes fell under weight of hammer. 

 
General Descriptors 
 
 The grain-size descriptions are as follows: 
 

Name      Size Limits 
 
Boulder      12 inches or more 
Cobbles      3 to 12 inches 
Coarse Gravel     ¾ to 3 inches 
Fine Gravel     No. 4 sieve to ¾ inch 
Coarse Sand     No. 10 to No. 4 sieve 
Medium Sand     No. 40 to No. 10 sieve 
Fine Sand      No. 200 to No. 40 sieve 
Fines      Smaller than No. 200 sieve 

 
 Definitions related to adjectives used in soil/rock descriptions: 

 
Proportion     Adjective 
 
About 0 to 10 %     trace 
About 10% to 25%    little 
About 25% to 35%    some 
About 35% to 50%    and 
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 Relative density of sands/gravels and consistency of silts/clays: 
 

Granular Soils 

Relative Density 
Safety Hammer 

SPT (Blows/Foot) 
Automatic Hammer 
SPT (Blows/Foot) 

Very Loose 0-4 0-3 
Loose 4-10 3-8 

Medium Dense 10-30 8-24 
Dense 30-50 24-40 

Very Dense Greater than 50 Greater than 40 
Silts and Clays 

Consistency 
Safety Hammer 

SPT (Blows/Foot) 
Automatic Hammer 
SPT (Blows/Foot) 

Very Soft 0-2 0-1 
Soft 3-4 1-3 
Firm 5-8 3-6 
Stiff 9-15 6-12 

Very Stiff 16-30 12-24 
Hard Greater than 30 Greater than 24 

 
 Boring Log Symbols 
 
 

 
Split spoon sample 

 
 
 

Rock core specimen 
 
 
 
 

Groundwater table 
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Soil Classification Chart 
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Universal Engineering Sciences, Inc. (UES) has completed a subsurface exploration for the 
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exploration was conducted in general accordance with the UES Opportunity No. 
0630.0715.00015 authorized July 28, 2015. This exploration was performed in accordance 
with generally accepted soil and foundation engineering practices. No other warranty, 
expressed or implied, is made. 
 
The following report presents the results of the field exploration, with a geotechnical 
engineering interpretation of those results with respect to the project characteristics 
provided. Recommendations have been included for site preparation procedures, pavement 
and foundation design parameters, groundwater considerations, and other concerns as 
appropriate. 
 
We appreciate the opportunity to have worked with you on this project and look forward to a 
continued association.  Please contact us if you have any questions, or if we may further 
assist you as your plans proceed. 
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Certificate of Authorization No. 549 
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1.0 INTRODUCTION 

 
 
1.1 GENERAL 
 
This report contains the results of a geotechnical exploration conducted for the proposed 
Margate Hybrid Convenience Market in Margate, Broward County, Florida. This report 
includes the following sections: 
 

 SCOPE OF SERVICES - Defines what services were completed 
 FINDINGS - Describes what was encountered 
 RECOMMENDATIONS - Describes what we encourage you to do 
 LIMITATIONS - Describes the restrictions inherent in this report 
 SUMMARY - Reviews the material in this report 
 APPENDICES - Presents support materials referenced in this report. 

 
1.2 PROJECT DESCRIPTION 
 
The subject site is located at the southeast quadrant of the intersection of SR 7 and W 
Copans Road in Margate, Broward County, Florida.  A copy of a concept plan was provided 
by TVC Margate Co., LLC dated June 26, 2015. This plan was used in preparing the 
subsurface exploration. A general location map of the project area appears in Appendix A: 
Site Location Map. 

The project will consist of the planning and design of the Margate Hybrid Convenience 
Market with paved areas on the subject site. We understand that the proposed construction 
consists of a single-story convenience store totaling 5,943 square feet, a fuel canopy, 
underground storage tank, parking and drive areas, and one (1) 12,950 square-foot retail 
building. The supplied site plan shows the approximate location of the site improvements in 
relation to site boundaries. Currently, the site is occupied by a two-story building with paved 
areas which will be demolished prior to construction. 
 
Specific structural loading information was not available at the time this report was 
prepared. We have assumed that the column and wall loads will not exceed 50 kips and 3 
kips per linear foot, respectively.  It is assumed that no more than two feet of fill is required 
to bring the site to finished grade. We expect that the proposed building can be supported 
by a shallow foundation. 
 
The recommendations contained herein are based upon the above considerations.  If any of 
this information is incorrect or if you anticipate any changes, UES should be notified 
immediately to review and possibly amend the recommendations contained in this report. 
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2.0 SCOPE OF SERVICES 

 
2.1 PURPOSE 
 
The purposes of this exploration were: 
 

 to explore and evaluate the subsurface conditions at the site with special 
attention to potential geotechnical considerations that may affect the 
proposed design, construction, or serviceability of the proposed 
improvements, and; 

 
 to provide geotechnical engineering recommendations for groundwater 

considerations, foundation design, pavement design, and site preparation 
procedures. 

 
This report presents an evaluation of site conditions on the basis of traditional geotechnical 
procedures for site characterization.  The recovered samples were not examined, either 
visually or analytically, for chemical composition or environmental hazards.  UES would be 
pleased to perform these services, if you desire. 
 
2.2 FIELD EXPLORATION 
 
The subsurface conditions within the proposed convenience store and canopy area were 
explored with four (4) Standard Penetration Tests (SPT) borings (designated B-1 through B-
4) advanced to a depth of 20 feet below existing grade. One (1) boring (designated B-5) 
was drilled to a depth of 25 feet in the tank field. Four (4) borings (designated B-6 through 
B-9) were drilled to a depth of 20 feet in the retail building area, and ten (10) soil borings 
(designated B-10 through B-19) were drilled to a depth of 10 feet in the pavement area. The 
approximate locations of the soil borings are presented in Appendix B. Boring Location 
Plan.  
 
Our drilling crew located the borings based upon estimated distances and relationships to 
obvious landmarks. Consider the indicated locations and depths to be approximate.  
Further, the boring locations are based on the site plan provided. 
 
The SPT borings were performed in general accordance with the procedures outlined by 
ASTM D-1586 (Standard Method for Penetration Test and Split-Barrel Sampling of Soils 
with continuous sampling from 0 to 10 feet, and then at 5-foot sampling intervals. The SPT 
drilling technique involves driving a standard split-barrel sampler into the soil by a 140-
pound hammer, free falling 30 inches.  The number of blows required to drive the sampler 
one foot, after an initial seating of 6 inches, is designated the penetration resistance, or N-
value, an index to soil strength and consistency.  
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The soil samples recovered from the soil test borings were placed in clean sample 
containers and transported to our laboratory where a  member of our geotechnical staff 
visually classified and reviewed the field descriptions in general accordance with ASTM D-
2488. These soils will be held in our laboratory for your inspection for 90 days, after which 
time they will be discarded unless we are otherwise notified.  
 
2.3 LABORATORY TESTING 
 
The soil samples recovered from the soil test borings were returned to the laboratory where 
a member of our geotechnical staff visually classified them, reviewed the field descriptions, 
and selected representative samples for laboratory tests. 
 
Tests were performed to aid in classifying the soils and to help evaluate the general 
engineering characteristics of the site soils. The tests performed included a total of five (5) 
No. 200 wash analyses and five (5) moisture content tests. Wash 200 results are shown on 
the respective boring logs in Appendix B. See Appendix B:  Boring Logs, Key to Boring 
Logs, for further data and explanations. 
 

 3.0 FINDINGS 
 
3.1 SURFACE CONDITIONS 
 
At the time of the exploration, subject site was occupied by a two-story building with paved 
areas.  Based on information obtained from Google Earth, the ground surface elevation on 
site is about +10 feet. 
 
Based on the 1984 Soil Survey for Broward County, Florida, as prepared by the US 
Department of Agriculture, Natural Resources Conservation Service (NRCS), the 
predominant soil type at the site are Margate fine sand and Pompano fine sand.  
 
Margate fine sand is nearly level, poorly drained, sandy soil that is underlain by limestone at 
a depth of 20 to 40 inches but has a solution holes as deep as 60 inches. It is on nearly 
level, low terraces between the Everglades and the low, sandy Atlantic Coastal Ridge. 
 
Pompano fine sand is a nearly level, deep, poorly drained, sandy soil in sloughs and broad 
flats. Typically, the surface layer is gray fine sand about 7 inches thick. Below this is gray 
and light gray fine sand to a depth of 43 inches. Brown fine sand is at a depth of 43 to 80 
inches. 
 
3.2 SUBSURFACE CONDITIONS 
 
The results of our field exploration together with pertinent information obtained from the 
SPT borings, such as soil profiles, penetration resistance and groundwater levels are shown 
on the boring logs included in Appendix B. The Key to Boring Logs is also included in 
Appendix B. The stratification lines shown on the boring logs represent the approximate 
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boundaries between soil types, and may not depict exact subsurface soil conditions. The 
actual soil boundaries may be more transitional than depicted.  A generalized profile of the 
soils found at our boring locations is presented in Table 1. The soil profile was prepared 
from field logs after the recovered soil samples were visually classified by a member of our 
geotechnical staff. 
  

TABLE 1: GENERAL SOIL PROFILE 

Typical Depths 
Below Grade* 

(feet) 

 
 

Soil Description 

0 – 4  Loose to very dense, tan to dark brown sand, sand with rocks, silty sand with rocks
[SP, SM]  

4 – 18  Very loose to medium dense, tan to gray sand with rocks, cemented sand, and sand 
with shell fragments, silty sand, and sand with silt [SP, SM, SP-SM] 

 18 – 25** Loose to medium dense, tan to gray sand, sand with shell fragments [SP]  

 * Depth measured in feet below existing grade 
** Boring Termination 

 
The groundwater table was measured at depths ranging from 4 to 6 feet below land surface 
(bls) in the test borings.  
 
 

4.0 RECOMMENDATIONS 
 
4.1 GENERAL 
 
In this section of the report, detailed recommendations are presented for groundwater 
considerations, building foundations, pavement design, site preparation, and construction 
related services. The following recommendations are based upon the attached soil test 
data, our stated understanding of the proposed construction, and experience with similar 
projects and subsurface conditions. UES should be retained to observe the proposed 
construction, and provide updated recommendations as required. 
 
4.2 GROUNDWATER CONSIDERATIONS 
 
The groundwater table will fluctuate seasonally depending upon local rainfall.  The rainy 
season in South Florida is normally between May and October. Based upon the test boring 
data, a reasonable estimate for the seasonal high groundwater table is 2 to 4 feet below the 
existing grade. The existing and estimated seasonal high groundwater table at each 
location appears in Appendix B:  Boring Logs.  Based on previous experiences, it should be 
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noted that the actual depth to groundwater in developed areas greatly depends on 
established drainage patterns. 
 
Please note that the estimated seasonal high groundwater levels do not provide any 
assurance that groundwater levels will not exceed these estimated levels during any given 
year in the future.  If the rainfall intensity and duration, or total rainfall quantities, exceed the 
normally anticipated rainfall quantities, groundwater levels may exceed our seasonal high 
estimates.   
 
The estimate of seasonal high groundwater level is made for the site at the present time.  
Future development of adjoining or nearby properties and development of a regional scale 
may affect the local seasonal high groundwater table. Universal makes no warranty on the 
estimate of the seasonal high groundwater table. 
 
UES recommends that all foundation and pavement designs incorporate assumption of the 
seasonal high groundwater condition. We recommend that positive drainage be established 
and maintained on the site during construction. UES further recommends that permanent 
measures be implemented to maintain positive drainage throughout the life of the project. 
  
4.3 BUILDING FOUNDATIONS 
 
4.3.1 SHALLOW FOUNDATIONS 
 
Based on the soils encountered and the anticipated structural loads, the proposed 
structures can most likely be supported on conventional, shallow spread foundations or a 
thickened edge monolithic slab sized to exert a maximum allowable soil bearing pressure of 
2,500 pounds per square foot (psf) after site has been prepared as recommended in 
Section 4.8 of this report. 
 
All foundations should be embedded at least 18 inches below lowest adjacent grade 
(finished surrounding grade, for example), with the exception of a thickened-edge slab 
foundation system for which a minimum depth of 12 inches is acceptable.  Soils to a depth 
of one foot below footing founding depth and the building slabs must be compacted and 
tested demonstrating at a minimum 95 percent of the maximum dry density as determined 
by the modified proctor method (ASTM D-1557).  
 
Further, maintain minimum foundation widths of 18 and 24 inches for strip and square 
footings, respectively, even though the maximum allowable soil bearing pressure may not 
be developed in all cases.  We estimate the foundations will have a minimum factor of 
safety of two against bearing capacity failure. 
 
For the foundations designed as recommended and the site prepared according to the 
recommendations provided later in this report, we estimate that post construction 
settlements of 1 inch or less will occur.  A differential settlement of less than ½ inch should 
be expected. 
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4.3.2 STANDARD FLOOR SLAB 
 
For the floor slab, it is recommended that a standard concrete slab-on-grade, reinforced 
with welded wire mesh to control cracking be used.  Normal weight concrete having a 28-
day compressive strength (f’c) of a least 3,000 psi should be used.  A modulus of subgrade 
reaction of 150 pci can be used beneath the proposed floor slab, assuming the slab is 
supported on compacted structural fill or compacted existing subgrade soils.  Further, the 
floor slab must be isolated from the building column foundations. 
 
4.3.3 FLOOR SLAB MOISTURE CONTROL 
 
The Florida Building Code requires the use of a vapor barrier beneath the floor slab to 
control moisture.  It is recommended that a minimum 6-mil, rolled plastic (Visqueen) vapor 
barrier be sued between the bottom of the floor slab and the top of the subgrade.  This will 
help to minimize floor dampness and moisture intrusion into the structure through the slab.  
Care must be exercised during construction to prevent tearing or punching of the vapor 
barrier prior to slab placement.  Any tears must be repaired immediately. 
   
4.4 PAVEMENTS 

4.4.1 GENERAL 

 
We recommend using either a flexible or rigid pavement section on this project.  Flexible 
pavements combine the strength and durability of several layer components to produce an 
appropriate and cost-effective combination of available materials. Concrete pavement has 
the advantage of the ability to “bridge” over isolated soft areas, it requires less security 
lighting, and typically has a longer service life than asphalt pavement. 
 
At the time of this exploration, specific traffic loading information was not provided to us. We 
have assumed the following conditions for our recommended minimum pavement design. 
 

 the subgrade soils are prepared as described in Section 4.8 of this report 
 a twenty (20) year design life 
 terminal serviceability index (Pt) of 2.5 
 reliability of 85 percent 
 total equivalent 18 kip single axle loads (E18SAL) up to 50,000 for light duty 

pavements - car and pickup truck traffic (parking stalls, etc.) 
 total equivalent 18 kip single axle loads (E18SAL) up to 150,000 for heavy 

duty pavements – occasional heavy truck traffic (delivery, trash collection, 
service lanes, etc.) 
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4.4.2 FLEXIBLE PAVEMENT OPTION 
 
For preliminary pavement designs, we recommend using a three-layer pavement section 
consisting of stabilized subgrade, base course, and surface course placed on top of existing 
subgrade or a compacted embankment.  
 
Based on the results of our soil borings, the assumed traffic loading information and review 
of the 2015 FDOT Flexible Pavement Design Manual, our minimum recommended 
pavement component thicknesses are presented in the table below. 
 

TABLE 2: Flexible Pavement Component Recommendations 
 

Traffic Group 
Maximum 

Traffic Loading 
Provided 
Structural 
Number 

Component Thickness (inches) 
Stabilized 
Subgrade Base Course 

Surface 
Course 

Light-duty 
up to 50,000 

E18SAL 
2.1 6 6 1.5 

Heavy-duty 
up to 150,000 

E18SAL 
2.8 8 8 2.0 

 
For loading conditions greater than those presented in Table 2, we recommend that you 
have a complete pavement design performed based on projected traffic data. 

4.4.3 STABILIZED SUBGRADE 
 
We recommend that subgrade materials be compacted to at least 98% modified Proctor 
maximum dry density according to the requirements in the "Site Preparation" section of this 
report.  Further, stabilize the subgrade materials to a minimum Limerock Bearing Ratio 
(LBR) of 40.  The stabilized subgrade should be “free draining” when overlain by crushed 
concrete base. The stabilized subgrade can be imported material or a blend of on-site soils 
and imported materials.  If a blend is proposed, we recommend that the contractor perform 
a mix design to find the optimum mix proportions. Compaction testing of the stabilized 
subgrade should be performed to full depth at a frequency of at least one (1) test per 10,000 
square feet, or a minimum of 4 tests, whichever is greater. 

4.4.4 BASE COURSE 
 
We recommend the base course be crushed concrete or limerock base course (as long as 
adequate separation is provided from the seasonal high groundwater table).  Since the final 
pavement area grades have not yet been established, we have provided the following 
guidelines concerning base course selection:  
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1) If the final grades will include fill sufficient to provide a minimum separation of 12-
inches between the bottom of the base course and the seasonal high groundwater 
level, either a soil-cement or crushed concrete base course should be suitable for 
the proposed construction.  Limerock base course may be used if a separation of at 
least 18 inches is available between the bottom of the base course and seasonal 
high groundwater table. 

  
2) If underdrains are used in the pavement areas to lower the seasonal high 

groundwater conditions and to provide the recommended 12-inches of separation 
between the bottom of the base course and the seasonal high groundwater 
conditions, we recommend the use of a soil-cement base course or crushed 
concrete. 

 
Please refer to later paragraphs in this section for discussions concerning the 
recommended separation between the seasonal high groundwater levels and pavement 
base courses. 
 
Perform compliance testing for either limerock or crushed concrete for full depth at a 
frequency of one test per 10,000 square feet, or at a minimum of two test locations, 
whichever is greater. 
 
Crushed concrete is another alternative. If crushed concrete is selected as the base 
course material for flexible pavement sections, we recommend the material meet the 
following requirements: 
  
1.  Crushed concrete should be supplied by an approved plant with quality control 

procedures.  The crushed concrete stockpile should be free of sandy pockets, 
foreign materials or uncrushed particles. 

 
2.  Crushed concrete shall not contain extremely hard pieces, lumps, balls or pockets of 

sand or clay-sized material in sufficient quantity as to be detrimental to the proper 
binding, finishing or strength of the crushed concrete base. 

 
3.  Samples of the base course materials shall be supplied to the engineer for testing 

prior to use in the work.  Additional samples shall be furnished during construction, 
as necessary. 

 
4.  At least 97 percent (by weight) of the material shall pass a 2½-inch sieve and the 

material shall be graded uniformly down to dust. The fine material shall consist 
entirely of dust or fracture.  All crushing or breaking-up which might be necessary in 
order to meet such size requirements shall be done before the material is placed on 
the site. 
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5.  The base shall be bladed and shaped to conform to the typical sections shown on 
the plans.  The aggregate base may be placed in a maximum 4-inch lift; each lift 
should be compacted and tested by rolling with a combination of steel wheel and 
rubber tire rollers to achieve a minimum density of 98 percent of the Modified Proctor 
maximum dry density according to AASHTO, T-180. The finished in-place product 
shall provide a Limerock Bearing Ratio (LBR) of 100 or greater. 

 
6.  Compliance tests for density should be performed on the compacted base material 

at a frequency of not less than one test per 10,000 square feet, or a minimum of two 
test locations, whichever is greater. Additionally, LBR tests should be performed on 
the material at a minimum frequency of one test per 15,000 square feet, and for 
each visual change in material. 

  
7.  A Universal Engineering Sciences engineer or his representative should perform a 

final visual inspection of the completed base course prior to the application of the 
prime coat or tack coat and paving. 

 
If using a limerock base course, the limerock should have a minimum LBR of 100 percent 
and should be mined from an FDOT approved source.  Place limerock in maximum 6-inch 
lifts and compact each lift to a minimum density of 98 percent of the Modified Proctor 
maximum dry density. 

4.4.5 FLEXIBLE SURFACE COURSE 
 
In light duty areas where there is occasional truck traffic, but primarily passenger cars, we 
recommend using an asphaltic concrete, FDOT Type S-III, which has a minimum stability of 
1,200 pounds.  In heavy duty pavement areas, we recommend FDOT Type S-1 asphaltic 
concrete, which has a minimum stability of 1,500 pounds. Asphaltic concrete mixes should 
be a current FDOT approved design of the materials actually used.  Test samples of the 
materials delivered to the project to verify that the aggregate gradation and asphalt content 
satisfies the mix design requirements.  Compact the asphalt to a minimum of 95 percent of 
the Marshall design density. 
 
After placement and field compaction, core the wearing surface to evaluate material 
thickness and to perform laboratory densities.  Obtain cores at frequencies of at least one 
core per 3,000 square feet of placed pavement or a minimum of two cores per day's 
production. 
         
In parking lots, for extended life expectancy of the surface course, we recommend applying 
a coal tar emulsion sealer at least six months after placement of the surface course.  The 
seal coat will help to patch cracks and voids, and protect the surface from damaging 
ultraviolet light and automobile liquid spillage.  Please note that applying the seal coat prior 
to six months after placement may hinder the "curing" of the surface course, leading to its 
early deterioration. 
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4.4.6 RIGID PAVEMENT OPTION 
 
In heavily loaded and/or high traffic areas such as aprons, pump islands and garbage 
corrals we recommend a rigid pavement system be used for increased strength and 
durability and for longer life.  Portland cement concrete pavement is a rigid system that 
distributes wheel loads to the subgrade soils over a larger area than a flexible asphalt 
pavement. This results in reduced localized stress to the subgrade soil.  We recommend 
using a compacted subgrade below concrete pavement with the following stipulations: 
  

1. Subgrade soils must be densified to at least 98% modified Proctor maximum 
dry density to a depth of at least 1-foot directly below the bottom of concrete 
slab. 

       
            2. The surface of the subgrade soils must be smooth, and any disturbances or 

wheel rutting corrected prior to placement of concrete. 
 
            3. The subgrade soils must be moistened prior to placement of concrete. 
 
            4. Concrete pavement thickness should be uniform throughout, with exception 

to the thickened edges (curb or footing). 
 
            5. The bottom of the pavement should be separated from the estimated 

seasonal high groundwater level by at least 12 inches. 
        

Based on the assumed loading information and provided that the site is prepared as 
recommended in this report, our recommended minimum concrete pavement design is 
shown in the table below. 

 
TABLE 3: Rigid Pavement Component Recommendations (Heavy Duty) 

  

Minimum Pavement Thickness Dowels 
Recommended Sawcut 

Depth 

6 inches (except above tanks) 
18" o.c., 
smooth 

1.5 inches 

8 Inches (above tanks) 
18" o.c., 
smooth 

2.0 inches 

 
For rigid pavement sections, we recommend using concrete with a minimum 28-day 
compressive strength of at least 4,000 pounds per square inch. We further recommend 
using concrete having a minimum 28-day flexural strength (modulus of rupture) of at least 
550 psi (based on the 3 point flexural test of concrete beam samples).  Layout of the sawcut 
control joints should form square panels, spaced no greater than 14 feet by 14 feet, and the 
depth of sawcut joints should be ¼ of the concrete slab thickness. 
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We recommend allowing Universal Engineering Sciences to review and comment on the 
final concrete pavement design, including section and joint details (type of joints, joint 
spacing, etc.), prior to the start of construction. 
 
For further details on concrete pavement construction, please reference the "Guide to 
Jointing of Non-Reinforced Concrete Pavements" published by the Florida Concrete and 
Products Association, Inc., and "Building Quality Concrete Parking Areas," published by the 
Portland Cement Association. 

4.4.7 EFFECTS OF GROUNDWATER 
 
One of the most critical influences on pavement performance in Florida is the relationship 
between the pavement subgrade and the seasonal high groundwater level. It has been our 
experience that many roadways and parking areas have been damaged as a result of 
deterioration of the base and the base/surface course bond due to moisture intrusion.  
Regardless of the type of base selected, we recommend that the seasonal high 
groundwater and the bottom of the base course be separated by at least 18-inches. 

4.4.8 CURBING 
        
We recommend that curbing around any landscaped sections adjacent to the parking lots 
and driveways be constructed with full-depth curb sections.  Using extruded curb sections 
which lie directly on top of the final asphalt level, or eliminating the curbing entirely, can 
allow migration of irrigation water from the landscape areas to the interface between the 
asphalt and the base.  This migration often causes separation of the wearing surface from 
the base and subsequent rippling and pavement deterioration. 

4.4.9 CONSTRUCTION TRAFFIC 
 
Light duty roadways and incomplete pavement sections will not perform satisfactorily under 
construction traffic loadings. We recommend that construction traffic (construction 
equipment, concrete trucks, sod trucks, garbage trucks, dump trucks, etc.) be re-routed 
away from these roadways or that the pavement section be designed for these loadings. 
 
4.5 RETAINING WALL PARAMETERS 
 
The following values can be used for design of low retaining walls, such as for loading 
docks and landscape features, where sand is used as the backfill material, and where there 
are no surcharge loads from slopes or other sources behind the wall. 
 
 Angle of Internal Friction:     30 
 Ka (coef. of active earth pressure):    0.333 
 Kp (coef. of passive earth pressure):   3.0 
 Ko (coef. of earth pressure at rest):    0.50 
 Coefficient of Friction (Soil/Concrete interface):  0.40 
 Unit weight of Soil (wet):     110 pounds per cubic foot 
 Unit weight of Soil (submerged):    47.6 pounds per cubic foot 
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Assuming hand compaction equipment will be utilized, we recommend below grade and 
retaining wall backfill be placed in 6 to 8-inch loose layers and compacted to 95% modified 
Proctor maximum dry density.     
 
An appropriate factor of safety should be applied to these parameters.  It should be noted 
that uplift and lateral hydrostatic pressures could be exerted on the structure any time the 
groundwater level is at or near its seasonal high level. These forces should also be included 
in the proposed design.  Also, retaining walls with adjacent sloping earth embankments or 
subject to permanent or intermittent structural loadings may require special considerations. 
 
4.6 UNDERGROUND STORAGE TANK EXCAVATIONS 
 
One (1) boring designated B-5 was performed in the general location of the storage tanks. 
The general location of the storage tank boring can be found in Appendix B: Boring Location 
Plan. The soils encountered in the 25-foot deep boring B-5 consisted of loose to medium 
dense sand with traces of rocks and shell fragments and sand with silt [SP, SP-SM] from 
the ground surface to the boring termination depth of 25 feet. 
   
We anticipate that the excavation for installation of the proposed fuel tanks would be on the 
order of 20 feet below the ground surface. Based on the subsurface conditions 
encountered, it is our opinion the subgrade soils are suitable for supporting the proposed 
underground tanks. 
 
During the installation of the tanks, temporary dewatering will be required especially during 
the rainy season.  We recommend temporary dewatering be performed in order to lower the 
groundwater at least 2 feet below the bottom of the excavation.  We recommend that the 
excavation procedures conform to the OSHA regulations for Type C soils.  Further, we 
recommend that the side slopes provided should not be steeper than 1.5:1 (Horizontal to 
Vertical).  If necessary, adequate lateral bracing and shoring should be provided to prevent 
collapse of the side walls. 
 
Foundation Preparation - Based on our evaluation of the soil conditions encountered in this 
area, we offer the following recommendations for the proposed underground construction. 
 
1. The proposed construction should be dewatered as necessary and excavated to the 

required foundation depth.  Excavation work will be required to meet OSHA 
Excavation Standard Subpart P regulations, Type C Soils.  Either a braced sheet pile 
structure or an excavation with temporary side slopes cut back at 1.5 horizontal to 
1.0 vertical can be implemented, depending on the specific project requirements.  
The side slope of 1.5 horizontal to 1.0 vertical is contingent upon the dewatering 
system adequately controlling slope seepage. Sheet piling should be designed 
according to OSHA sheeting and bracing requirements.  We recommend a Florida 
registered Professional Engineer design the sheeting/bracing system. 

 
2. A dewatering system will be required for the project. The water table should be 

maintained at least 2.0 feet below the proposed bottom of the tank excavation.  The 
dewatering system should not be decommissioned until sufficient deadweight exists 
on the structure to prevent uplift or the uplift protection system as described below, if 
necessary, is in place. 
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3. The excavation bottom should be densified using hand-operated compaction 
equipment.  Compaction should continue until a minimum density of 95 percent of 
the soils Modified Proctor maximum dry density (ASTM D 1557) has been achieved 
as tested for a depth of 1.0 foot below tank bottoms. If limestone is encountered, it 
should be undercut at least 12 inches, the sides and bottom of the undercut lined 
with geo-textile filter fabric and backfilled with compacted sand comparable in 
composition to the native sands. Compaction in confined areas can probably be 
achieved using jumping jacks or light weight walk-behind vibratory sleds and/or 
rollers. 

  
4. Backfill which will be required around buried tanks should be compacted with a light 

hand-operated compactor to a density of 95 percent of the soils Modified Proctor 
maximum dry density.  All backfill should be placed in level lifts not exceeding six 
inches loose thickness.  Care should be taken not to over compact the backfill (i.e., 
limit compaction to a maximum of 98 percent of the maximum density) in order to 
limit the lateral loads applied to the proposed tanks.  The sands excavated for the 
structure may be used as backfill. 

      
5. A representative of Universal Engineering Sciences, Inc. should be retained to 

provide on-site inspection and testing of compaction/filling operations so that proper 
documentation of the required minimum compaction and compliance with the 
recommendations contained herein can be provided. 

 
Uplift Protection - When the fluid level within below-grade structures is maintained at or 
above the surrounding groundwater level, no net buoyancy will occur to the structure.  
However, when these structures are drained for maintenance or as fluid levels fluctuate 
within the tanks, a positive means of uplift protection may be necessary.  Hydrostatic uplift 
forces can be resisted in several ways including: 
          
 1. Addition of dead weight to the structure. 
 
 2. Mobilizing the dead weight of the soil surrounding the structure through 

extension of footings outside the perimeter of the structure. 
      
 3. Use of a permanent gravity or mechanical dewatering system that is operated 

only when the structure is to be drained. 
 
It is anticipated that use of one or more of the above methods may be necessary for uplift 
for protection. 
 
4.7 BORROW SUITABILITY 
  
The boring (B-5) was performed, in part, to provide an indication of the suitability of 
excavated soils from proposed storage tank as suitable fill soil.  Based on the boring results 
and classification of the soil samples, the sand materials found throughout the 25-foot depth 
of the boring are considered suitable for fill.  
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It should be anticipated the soils in the proposed storage tank area that are below the 
groundwater level will have moisture contents in excess of the Modified Proctor optimum 
moisture content and will require stockpiling or spreading to bring the moisture within 2 
percent of the soil’s optimum moisture content corresponding to the required degree of 
compaction. Conversely, the near-surface soils may be relatively dry during dry weather 
conditions and may require addition of water to bring the moisture content within the 
recommended range. 
 
4.8 SITE PREPARATION 
 
The existing building and foundations, and existing utilities scheduled for abandonment 
should be completely removed by a qualified contractor as per the requirements of an 
approved demolition plan.  
 
Following the completion of demolition, we recommend normal, good practice site 
preparation procedures for the building and pavement areas. These procedures include: 
stripping the site of asphalt, topsoil, deleterious material, proof-rolling, and proof-compacting 
the subgrade, and filling to grade with engineered fill. A general outline of the anticipated 
earthwork is as follows: 
 
1. If required, perform remedial dewatering prior to any earthwork operations.  
 
2. Prior to construction, any existing underground utility lines within the construction 

area should be located. Provisions should be made to relocate interfering utilities.  
Note that if underground pipes are not properly removed or plugged, they may serve 
as conduits for subsurface erosion which may lead to excessive settlement of 
overlying structures. 

 
3. Strip the proposed construction limits of all asphalt, topsoil, construction debris, and 

other deleterious materials within and 5-feet beyond the perimeter of the proposed 
building and pavement areas.  

 
4. The site should be graded to direct surface water runoff away from the construction 

areas.  Positive drainage must be maintained throughout the design life of the 
project.   

 
5. After clearing and stripping of the site is completed, the prepared subgrade soils 

outside the building area should be observed by a qualified geotechnical engineer or 
his representative to locate any surficial deposits of organic soils, sandy silt, 
vegetation, excessive roots or debris.  Organic soils, vegetation, or deleterious 
material should be undercut until clean natural soils are encountered, and the 
resulting excavations backfilled according to the fill placement procedures provided 
later in this section.   
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6. In the areas to receive fill, the subgrade should be compacted using a smooth drum 
vibratory roller in the static mode, having a minimum static, at-drum weight on the 
order of 10 tons and a drum diameter on the order of 3 to 4 feet making a minimum 
of eight overlapping passes with the second set of 4 passes perpendicular to the first 
set of 4 passes.  Typically, the material should exhibit moisture content within +/- 2 
percent of the Modified Proctor optimum moisture content (ASTM D-1557) during the 
compaction operations.  Compaction should continue until densities of at least 95 
percent of the Modified Proctor maximum dry density (ASTM D-1557) have been 
uniformly achieved within the upper 12 inches of the compacted natural soil surface. 
 
Care should be exercised to avoid damaging any nearby structures while the 
compaction operation is underway.  Compaction should cease if deemed detrimental 
to adjacent structures and the geotechnical engineer should be contacted 
immediately.  It is recommended that heavy vibratory equipment in the vibratory 
mode remain a minimum of 50 feet from existing structures.  Within this zone, use of 
a track-mounted bulldozer, a heavy vibratory roller operating in the static mode, or a 
smaller vibratory roller is recommended.   

 
7. Place fill material, as required.  The fill should consist of sand with less than 10 

percent soil fines.  Place fill in uniform 10- to 12-inch loose lifts and compact each lift 
to a minimum density of at least 95 percent of the Modified Proctor maximum dry 
density (ASTM D1557).  The last 6 inches of fill beneath pavement areas should be 
compacted to 98 percent of the Modified Proctor maximum dry density.  Stabilize this 
zone with shell or limerock as required to meet the subgrade recommendations 
contained in the Pavements Section of this report.   

 
8. Complete in-situ density tests on the subgrade and each lift of fill at a frequency of 

not less than one test per 2,500 square feet in the building area and one test per 
10,000 square feet in paved areas.   

 
9. In the building area, test compaction to a depth of 1 foot at the bottom of all column 

footings. We recommend conduct one test for every 50 lineal feet of wall footing.  
 
If difficult compaction conditions are encountered during the site work operations, the 
compaction efforts should stop and the geotechnical engineer should be contacted.  The 
geotechnical engineer or his representative should observe proof-rolling of the exposed 
subgrade to determine if additional compaction is warranted or if any material needs to be 
over-excavated and replaced. 
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4.9 CONSTRUCTION RELATED SERVICES 
       
It is recommended the owner retain UES to perform construction materials tests and 
observations on this project.  Field tests and observations could include items such as 
verification of foundation and pavement subgrades by monitoring, “de-mucking”, proof-
rolling operations and performing quality assurance tests on the placement of compacted 
structural fill and pavement courses. 
 
The geotechnical engineering design does not end with the advertisement of the 
construction documents.  The design is an on-going process throughout construction.  
Because of our familiarity with the site conditions and the intent of the engineering design, 
we are most qualified to address problems that might arise during construction in a timely 
and cost-effective manner. 

 
5.0 LIMITATIONS 

 
Our field exploration did not find unsuitable or unexpected materials at the time of 
occurrence. The test borings completed for this report were widely spaced and are not 
considered sufficient for reliability detecting the presence of isolated, anomalous surface or 
subsurface conditions, or reliably estimating unsuitable or suitable material quantities. 
Accordingly, UES does not recommend relying on our boring information to negate the 
presence of anomalous materials or for estimation of material quantities. Therefore, UES 
will not be responsible for any extrapolation or use of our data by others beyond the 
purpose(s) for which it is applicable or intended.  
  
During the early stages of most construction projects, geotechnical issues not addressed in 
this report may arise.  Because of the natural limitations inherent in working with the 
subsurface, it is not possible for a geotechnical engineer to predict and address all possible 
problems.  An Association of Engineering Firms Practicing in the Geosciences (ASFE) 
publication, "Important Information About Your Geotechnical Engineering Report" appears 
in Appendix C, and will help explain the nature of geotechnical issues. 
 
Further, we present documents in Appendix C:  Constraints and Restrictions, to bring to 
your attention the potential concerns and the basic limitations of a typical geotechnical 
report. 
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6.0 SUMMARY 
 
 

In summary, we understand you propose to construct a new Margate Hybrid Convenience 
Market facility with paved areas and retail building on the subject site. Field tests have been 
performed to provide geotechnical engineering recommendations for foundation design, 
pavement design, and site preparation. 
 
The soils at this site are loose to very dense, tan to dark brown sand, sand with rocks, silty 
sand with rocks [SP, SM] within the upper 4 feet below land surface followed by very loose 
to medium dense, tan to gray sand with rocks, cemented sand, and sand with shell 
fragments, silty sand, and sand with silt [SP, SM, SP-SM] to a depth of 18 feet below grade 
underlain by loose to medium dense, tan to gray sand, sand with shell fragments [SP] to the 
maximum explored depth of 25 feet bls. 
 
Groundwater was measured at depths ranging from 4 to 6 feet below the existing land 
surface at the time of exploration. A reasonable estimate for an average wet seasonal high 
groundwater table is 2 to 4 feet below the existing ground surface. 
 
After the site has been prepared as recommended, the proposed buildings can be most 
likely be supported on conventional, shallow spread foundations with allowable soil bearing 
pressure of 2,500 psf. 
 
Normal, good practice site preparation procedures have been recommended to prepare the 
subgrade to support the structures and pavement. 
 
We hope this report meets your needs, discusses all of the recognized problems for 
development and answers questions regarding the suitability of this site from a geotechnical 
aspect.  Please contact us to discuss any geotechnical engineering aspects of this project 
or if we can offer further assistance as construction plans proceed. 
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Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense to loose, brown silty sand with
rocks [SM]

Loose to very loose, brown sand [SP]

Medium dense, tan sand with rocks [SP]

Medium dense, tan sand [SP]
Boring terminated @ 20 feet
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DATE OF READING:
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DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 6.0
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Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida
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B-1 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Dense to medium dense, tan sand with rocks
[SP]

Loose to very loose, brown sand [SP]

..... loose

Medium dense tan sand with rocks [SP]

Loose, tan sand [SP]
Boring terminated @ 20 feet
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TVC Margate Co. LLC

See Boring Location Plan 6.0
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Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida
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Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, tan sand with rocks [SP]

Medium dense, brown sand [SP]

Loose to medium dense, tan cemented sands
with shell fragments [SP]

Very dense, gray sand [SP]
Boring terminated @ 20 feet
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DRILLED BY:
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TVC Margate Co. LLC

See Boring Location Plan 4.5
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Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida
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Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, brown sand with rocks [SP]

Medium dense to loose, brown sand with large
roots [SP]

Loose, tan sand with rocks [SP]

Medium dense to loose, gray sand [SP]

Boring terminated @ 20 feet
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TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 4.0
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Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida
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Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, dark brown sand with traces of
rocks [SP]

Medium dense, tan sand [SP]

Loose, tan sand with traces of rocks [SP]

Medium dense to loose, gray sand with silt and
traces of rocks and shell fragments [SP-SM]

Dense, gray sand [SP]

Medium dense, gray sand with shell fragments
[SP]
Boring terminated @ 25 feet
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See Boring Location Plan 5.0
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Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida
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Loose, brown sand with roots [SP]

Loose, light gray sand with rocks [SP]

Medium dense, light gray sand with rock and
shell fragments [SP]

Medium dense, light gray sand [SP]
Boring terminated @ 20 feet

8

6

5

9

10

12

14

2-4-4-3

3-3-3-1

3-2-3-3

6-5-4-4

3-5-5-6

3-6-6-7

6-5-9-9

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:
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TVC Margate Co. LLC

See Boring Location Plan 5.0
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Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida
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Asphalt (1 inch thick)
Base material (5 inches thick)

Dense to loose, dark brown sand with rocks [SP]

Medium dense to loose, tan cemented sands
with shell fragments [SP]

Loose, tan sand with shell fragments [SP]

Medium dense, tan sand [SP]
Boring terminated @ 20 feet
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DATE OF READING:
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DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 5.0
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0630.1500072

13171

B-8

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-7 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Dense, tan sand with rocks [SP]

Medium dense to very loose, brown sand [SP]

Loose, gray sand with rocks [SP]

Very loose to medium dense, gray sand [SP]

Loose, tan sand [SP]
Boring terminated @ 20 feet

34

12

3

6

4

11

9

26-20-14-8

5-6-6-7

4-1-2-2

3-3-3-3

2-2-2-3

4-5-6-7

3-3-6-8

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 5.0
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0630.1500072

13171

B-9

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-8 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, brown sand with rocks [SP]

Loose, brown sand [SP]

Medium dense, tan cemented sands [SP]

Loose to medium dense, tan sand with shell
fragments and trace rocks [SP]

Medium dense. gray sand [SP]
Borning terminated @ 20 feet

15

8

16

8

5

12

25

21-9-6-6

5-5-3-2

2-8-8-7

3-5-3-3

2-2-3-3

4-5-7-8

7-12-13-18

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 6.0
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0630.1500072

13171

B-10

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-9 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, light tan sand with rocks [SP]

Medium dense, brown sand [SP]

Loose, brown sand with silt and roots [SP-SM]

.....very loose

Loose, gray sand with rocks [SP]
Boring terminated @ 10 feet

17

19

5

3

10

22-9-8-5

6-10-9-6

4-3-2-2

4-2-1-2

3-5-5-5

219

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 4.4
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0630.1500072

13171

B-11

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-10 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, tan sand with rocks [SP]

Medium dense, brown sand [SP]

.....loose

.....very loose

Very loose, brown sand with silt and roots
[SP-SM]
Boring terminated @ 10 feet

23

12

9

4

3

20-8-15-10

5-5-7-6

4-5-4-4

3-2-2-2

3-2-1-2 247

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 4.4
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0630.1500072

13171

B-12

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-11 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Dense, brown sand with rocks [SP]

Medium dense to very loose, yellowish orange
sand with rocks [SP]

Loose, gray sand with rocks [SP]

Boring terminated @ 10 feet

33

11

3

7

6

45-18-15-10

4-5-6-4

4-2-1-1

2-3-4-4

3-3-3-4

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 6.0
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0630.1500072

13171

B-13

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-12 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, tan sand with rocks [SP]

Loose, brown sand [SP]

Medium dense, light gray sand with rocks [SP]

.....loose
Boring terminated @ 10 feet

21

5

22

15

7

17-12-9-5

4-2-3-2

10-17-5-20

10-10-5-5

4-4-3-3

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 4.0
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0630.1500072

13171

B-14

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-13 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, brown sand with rocks [SP]

Very loose, light gray silty sand with rocks [SM]

.....loose

Loose, light gray sand with rock and shell
fragments [SP]
Boring terminated @ 10 feet

26

14

4

7

10

16-12-14-14

8-7-7-6

3-2-2-2

4-3-4-5

3-4-6-5

2417

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 5.0
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13171

B-15

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-14 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Dense to medium dense, brown sand with rocks
[SP]

..... loose

Medium dense, brown sand with shell fragments
and rocks [SP]

Boring terminated @ 10 feet

38

16

10

13

16

40-30-8-9

6-8-8-5

5-5-5-5

8-7-6-6

9-7-9-8

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 6.0
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0630.1500072

13171

B-16

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-15 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, brown sand with rocks [SP]

Medium dense, light gray sand with rocks [SP]

.....loose

Loose, light gray sand with rock and shell
fragments [SP]
Boring terminated @ 10 feet

15

11

23

6

9

20-10-5-7

8-5-6-4

6-12-11-14

4-3-3-3

4-4-5-5

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 5.0
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0630.1500072

13171

B-17

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-16 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Medium dense, brown sand with rocks [SP]

Dense, light brown sand [SP]

Dense, light gray sand with rocks [SP]

.....loose

Loose, light gray sand with rock and shell
fragments [SP]
Boring terminated @ 10 feet

12

33

37

6

8

22-7-5-7

9-11-22-13

14-22-15-12

4-4-2-2

3-4-4-5

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 5.0
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13171

B-18

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-17 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Very dense to medium dense, tan sand with
rocks [SP]

Loose, brown sand with roots [SP]

Medium dense to loose, gray sand with roots
[SP]

Boring terminated @ 10 feet

52

26

7

11

5

48-30-22-16

12-14-12-6

2-2-5-6

4-5-6-4

4-3-2-4

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 5.0
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B-19

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-18 1 of 1

(Term)



Asphalt (1 inch thick)
Base material (5 inches thick)

Dense, brown sand with rocks [SP]

Dense, yellowish orange sand [SP]

Medium dense, brown sand with rocks [SP]

Loose to very loose gray sand with rocks and
shell fragments [SP]

Boring terminated @ 10 feet

40

35

12

6

3

43-24-16-17

16-19-16-14

6-6-6-8

6-5-1-2

3-2-1-2

CLIENT:

LOCATION:

REMARKS:

G.S. ELEVATION (ft):

WATER TABLE (ft):

DATE OF READING:

EST. W.S.W.T. (ft):

DATE STARTED:

DATE FINISHED:

DRILLED BY:

TYPE OF SAMPLING:

TVC Margate Co. LLC

See Boring Location Plan 5.0
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B-20

Proposed Margate Hybrid Convenience Market

2000 North State Road 7

Margate, Florida

B
L3

B-19 1 of 1

(Term)



GRAVELS [GP]

POORLY-GRADED
GRAVELS WITH SILT
[GP-GM]

POORLY-GRADED
GRAVELS WITH CLAY
[GP-GC]

30 40 50 60 70 80

10

20

30

40

50

60

10 20

WELL-GRADED
GRAVELS [GW]

POORLY-GRADED

90 1000

PL
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IC
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Y 

IN
D

EX

LIQUID LIMIT

PLASTICITY CHART

CL-ML

CL/OL

ML/OL

MH/OH

CH/OH

UNIVERSAL
ENGINEERING

Silt or Clay
[ML,CL-ML,CL,MH,CH,OL,OH]

100

Silt or Clay with Sand or Gravel
[ML,CL-ML,CL,MH,CH,OL,OH]

70

Sandy or Gravelly Silt or Clay
[ML,CL-ML,CL,MH,CH,OL,OH]

85

%
 P

A
SS

IN
G

 N
O

.2
00

 S
IE

VE

0

[GC]

WELL-GRADED
SANDS [SW]

POORLY-GRADED

Sand or Gravel [SP,SW,GP,GW]
5

Sand or Gravel with Silt
or Clay [SP-SM,SP-SC]

12

Silty or Clayey Sand
or Gravel [SM,SC,GM,GC]

50

[SP-SM]

SILTY GRAVELS
[GM]

CLAYEY GRAVELS

SANDS [SP]

POORLY-GRADED
SANDS WITH SILT

SCIENCES, INC.

RELATIVE DENSITY CONSISTENCY
(SAND AND GRAVEL) (SILT AND CLAY)

VERY LOOSE - 0 to 4 Blows/ft.
LOOSE - 5 to 10 Blows/ft.

MEDIUM DENSE - 11 to 30 Blows/ft.
DENSE - 31 to 50 Blows/ft.

VERY DENSE - more than 50 Blows/ft.

VERY SOFT - 0 to 2 Blows/ft.
SOFT - 3 to 4 Blows/ft.
FIRM - 5 to 8 Blows/ft.

STIFF - 9 to 16 Blows/ft.
VERY STIFF - 17 to 30 Blows/ft.
HARD - more than 30 Blows/ft.

* IN ACCORDANCE WITH ASTM D 2487 - UNIFIED SOIL
CLASSIFICATION SYSTEM.

** LOCALLY MAY BE KNOWN AS MUCK.

SILTY CLAYEY SANDS
[SC-SM]

INORGANIC SILTS
SLIGHT PLASTICITY
[ML]

INORGANIC SILTY CLAY
LOW PLASTICITY
[CL-ML]

INORGANIC CLAYS

COARSE GRAINED SOILS FINE GRAINED SOILS HIGHLY ORGANIC SOILS

WITH HIGH ORGANIC
CONTENTS [PT]**

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

SOIL CLASSIFICATION CHART*
KEY TO BORING LOGS

GROUP NAME AND SYMBOL

0

POORLY-GRADED
SANDS WITH CLAY
[SP-SC]

SILTY SANDS
[SM]

CLAYEY SANDS
[SC]

LOW TO MEDIUM
PLASTICITY [CL]

ORGANIC SILTS/CLAYS
LOW PLASTICITY [OL]**

INORGANIC SILTS HIGH
PLASTICITY [MH]

INORGANIC CLAYS HIGH
PLASTICITY [CH]

ORGANIC SILTS/CLAYS
MEDIUM TO HIGH
PLASTICITY [OH]**

PEAT, HUMUS, SWAMP SOILS
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CONSTRAINTS AND RESTRICTIONS 
 
WARRANTY 
 
UES has prepared this report for our client for his exclusive use, in accordance with generally accepted 
soil and foundation engineering practices, and makes no other warranty either expressed or implied as to 
the professional advice provided in the report. 
 
UNANTICIPATED SOIL CONDITIONS 
 
The analysis and recommendations submitted in this report are based upon the data obtained from soil 
borings performed at the locations indicated on the Boring Location Plan.  This report does not reflect any 
variations which may occur between these borings. 
 
The nature and extent of variations between borings may not become known until excavation begins.  If 
variations appear, we may have to re-evaluate our recommendations after performing on-site 
observations and noting the characteristics of any variations. 
 
CHANGED CONDITIONS 
 
We recommend that the specifications for the project require that the contractor immediately notify 
Universal Engineering Sciences, as well as the owner, when subsurface conditions are encountered that 
are different from those present in this report. 
 
No claim by the contractor for any conditions differing from those anticipated in the plans, specifications, 
and those found in this report, should be allowed unless the contractor notifies the owner and UES of 
such changed conditions.  Further, we recommend that all foundation work and site improvements be 
observed by a representative of UES to monitor field conditions and changes, to verify design 
assumptions and to evaluate and recommend any appropriate modifications to this report. 
 
MISINTERPRETATION OF SOIL ENGINEERING REPORT 
 
UES is responsible for the conclusions and opinions contained within this report based upon the data 
relating only to the specific project and location discussed herein.  If the conclusions or recommendations 
based upon the data presented are made by others, those conclusions or recommendations are not the 
responsibility of UES. 
 
CHANGED STRUCTURE OR LOCATION 
 
This report was prepared in order to aid in the evaluation of this project and to assist the architect or 
engineer in the design of this project.  If any changes in the design or location of the structure as outlined 
in this report are planned, or if any structures are included or added that are not discussed in the report, 
the conclusions and recommendations contained in this report shall not be considered valid unless the 
changes are reviewed and the conclusions modified or approved by UES. 
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USE OF REPORT BY BIDDERS 
 
Bidders who are examining the report prior to submission of a bid are cautioned that this report was 
prepared as an aid to the designers of the project and it may affect actual construction operations. 
Bidders are urged to make their own soil borings, test pits, test caissons or other investigations to 
determine those conditions that may affect construction operations.  UES cannot be responsible for any 
interpretations made from this report or the attached boring logs with regard to their adequacy in 
reflecting subsurface conditions which will affect construction operations. 
 
STRATA CHANGES 
 
Strata changes are indicated by a definite line on the boring logs which accompany this report.  However, 
the actual change in the ground may be more gradual.  Where changes occur between soil samples, the 
location of the change must necessarily be estimated using all available information and may not be 
shown at the exact depth. 
 
OBSERVATIONS DURING DRILLING 
 
Attempts are made to detect and/or identify occurrences during drilling and sampling, such as:  water 
level, boulders, zones of lost circulation, relative ease or resistance to drilling progress, unusual sample 
recovery, variation of driving resistance, obstructions, etc.; however, lack of mention does not preclude 
their presence. 
 
WATER LEVELS 
 
Water level readings have been made in the drill holes during drilling and they indicate normally occurring 
conditions.  Water levels may not have been stabilized at the last reading.  This data has been reviewed 
and interpretations made in this report.  However, it must be noted that fluctuations in the level of the 
groundwater may occur due to variations in rainfall, temperature, tides, and other factors not evident at 
the time measurements were made and reported.  Since the probability of such variations is anticipated, 
design drawings and specifications should accommodate such possibilities and construction planning 
should be based upon such assumptions of variations. 
 
LOCATION OF BURIED OBJECTS 
 
All users of this report are cautioned that there was no requirement for UES to attempt to locate any man-
made buried objects during the course of this exploration and that no attempt was made by UES to locate 
any such buried objects.  UES cannot be responsible for any buried man-made objects which are 
subsequently encountered during construction that are not discussed within the text of this report. 
 
TIME 
 
This report reflects the soil conditions at the time of investigation.  If the report is not used in a reasonable 
amount of time, significant changes to the site may occur and additional reviews may be required. 
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Universal Engineering Sciences, Inc. 
GENERAL CONDITIONS 

 
SECTION 1:  RESPONSIBILITIES 
1.1 Universal Engineering Sciences, Inc., (“UES”), has the responsibility for providing the services described under the Scope of Services section. The 

work is to be performed according to accepted standards of care and is to be completed in a timely manner. The term "UES" as used herein 
includes all of Universal Engineering Sciences, Inc's agents, employees, professional staff, and subcontractors. 

1.2 The Client or a duly authorized representative is responsible for providing UES with a clear understanding of the project nature and scope.  The 
Client shall supply UES with sufficient and adequate information, including, but not limited to, maps, site plans, reports, surveys and designs, to 
allow UES to properly complete the specified services. The Client shall also communicate changes in the nature and scope of the project as soon 
as possible during performance of the work so that the changes can be incorporated into the work product. 

1.3 The Client acknowledges that UES’s responsibilities in providing the services described under the Scope of Services section is limited to those 
services described therein, and the Client hereby assumes any collateral or affiliated duties necessitated by or for those services. Such duties may 
include, but are not limited to, reporting requirements imposed by any third party such as federal, state, or local entities, the provision of any 
required notices to any third party, or the securing of necessary permits or permissions from any third parties required for UES’s provision of the 
services so described, unless otherwise agreed upon by both parties. 

  1.4 PURSUANT TO FLORIDA STATUTES §558.0035, ANY INDIVIDUAL EMPLOYEE OR 
AGENT OF UES MAY NOT BE HELD INDIVIDUALLY LIABLE FOR NEGLIGENCE. 

 
 
SECTION 2:  STANDARD OF CARE 
2.1 Services performed by UES under this Agreement will be conducted in a manner consistent with the level of care and skill ordinarily exercised by 

members of UES's profession practicing contemporaneously under similar conditions in the locality of the project.  No other warranty, express or 
implied, is made. 

2.2 The Client recognizes that subsurface conditions may vary from those observed at locations where borings, surveys, or other explorations are 
made, and that site conditions may change with time.  Data, interpretations, and recommendations by UES will be based solely on information 
available to UES at the time of service.  UES is responsible for those data, interpretations, and recommendations, but will not be responsible for 
other parties’ interpretations or use of the information developed. 

2.3 Execution of this document by UES is not a representation that UES has visited the site, become generally familiar with local conditions under 
 which the services are to be performed, or correlated personal observations with the requirements of the Scope of Services. It is the Client’s 
 responsibility to provide UES with all information necessary for UES to provide the services described under the Scope of Services, and the Client 
 assumes all liability for information not provided to UES that may affect the quality or sufficiency of the services so described. 
2.4 Should UES be retained to provide threshold inspection services under Florida Statutes §553.79, Client acknowledges that UES’s services 

thereunder do not constitute a guarantee that the construction in question has been properly designed or constructed, and UES’s services do not 
replace any of the obligations or liabilities associated with any architect, contractor, or structural engineer. Therefore it is explicitly agreed that the 
Client will not hold UES responsible for the proper performance of service by any architect, contractor, structural engineer or any other entity 
associated with the project. 

 
SECTION 3:  SITE ACCESS AND SITE CONDITIONS 
3.1 Client will grant or obtain free access to the site for all equipment and personnel necessary for UES to perform the work set forth in this Agreement.  

The Client will notify any and all possessors of the project site that Client has granted UES free access to the site.  UES will take reasonable 
precautions to minimize damage to the site, but it is understood by Client that, in the normal course of work, some damage may occur, and the 
correction of such damage is not part of this Agreement unless so specified in the Proposal. 

3.2 The Client is responsible for the accuracy of locations for all subterranean structures and utilities.  UES will take reasonable precautions to avoid 
known subterranean structures, and the Client waives any claim against UES, and agrees to defend, indemnify, and hold UES harmless from any 
claim or liability for injury or loss, including costs of defense, arising from damage done to subterranean structures and utilities not identified or 
accurately located.  In addition, Client agrees to compensate UES for any time spent or expenses incurred by UES in defense of any such claim 
with compensation to be based upon UES's prevailing fee schedule and expense reimbursement policy. 

 
SECTION 4:  SAMPLE OWNERSHIP AND DISPOSAL 
4.1 Soil or water samples obtained from the project during performance of the work shall remain the property of the Client. 
4.2 UES will dispose of or return to Client all remaining soils and rock samples 60 days after submission of report covering those samples.  Further 

storage or transfer of samples can be made at Client's expense upon Client's prior written request. 
4.3 Samples which are contaminated by petroleum products or other chemical waste will be returned to Client for treatment or disposal, consistent with 

all appropriate federal, state, or local regulations. 
 
SECTION 5:  BILLING AND PAYMENT 
5.1 UES will submit invoices to Client monthly or upon completion of services.  Invoices will show charges for different personnel and expense 

classifications. 
5.2 Payment is due 30 days after presentation of invoice and is past due 31 days from invoice date.  Client agrees to pay a finance charge of one and 

one-half percent (1 ½ %) per month, or the maximum rate allowed by law, on past due accounts. 
5.3 If UES incurs any expenses to collect overdue billings on invoices, the sums paid by UES for reasonable attorneys' fees, court costs, UES's time, 

UES's expenses, and interest will be due and owing by the Client. 
 
SECTION 6:  OWNERSHIP AND USE OF DOCUMENTS 
6.1 All reports, boring logs, field data, field notes, laboratory test data, calculations, estimates, and other documents prepared by UES, as instruments 

of service, shall remain the property of UES. 
6.2 Client agrees that all reports and other work furnished to the Client or his agents, which are not paid for, will be returned upon demand and will not 

be used by the Client for any purpose. 
6.3 UES will retain all pertinent records relating to the services performed for a period of five years following submission of the report, during which 

period the records will be made available to the Client at all reasonable times. 
6.4 All reports, boring logs, field data, field notes, laboratory test data, calculations, estimates, and other documents prepared by UES, are prepared 

for the sole and exclusive use of Client, and may not be given to any other party or used or relied upon by any such party without the express 
written consent of UES. 

 
 
 
 
 



 
SECTION 7:  DISCOVERY OF UNANTICIPATED HAZARDOUS MATERIALS 
7.1 Client warrants that a reasonable effort has been made to inform UES of known or suspected hazardous materials on or near the project site. 
7.2 Under this agreement, the term hazardous materials include hazardous materials (40 CFR 172.01), hazardous wastes (40 CFR 261.2), hazardous 

substances (40 CFR 300.6), petroleum products, polychlorinated biphenyls, and asbestos. 
7.3 Hazardous materials may exist at a site where there is no reason to believe they could or should be present.  UES and Client agree that the 

discovery of unanticipated hazardous materials constitutes a changed condition mandating a renegotiation of the scope of work.  UES and Client 
also agree that the discovery of unanticipated hazardous materials may make it necessary for UES to take immediate measures to protect health 
and safety.  Client agrees to compensate UES for any equipment decontamination or other costs incident to the discovery of unanticipated 
hazardous waste. 

7.4 UES agrees to notify Client when unanticipated hazardous materials or suspected hazardous materials are encountered.  Client agrees to make 
any disclosures required by law to the appropriate governing agencies.  Client also agrees to hold UES harmless for any and all consequences of 
disclosures made by UES which are required by governing law.  In the event the project site is not owned by Client, Client recognizes that it is the 
Client's responsibility to inform the property owner of the discovery of unanticipated hazardous materials or suspected hazardous materials. 

7.5 Notwithstanding any other provision of the Agreement, Client waives any claim against UES, and to the maximum extent permitted by law, agrees 
to defend, indemnify, and save UES harmless from any claim, liability, and/or defense costs for injury or loss arising from UES's discovery of 
unanticipated hazardous materials or suspected hazardous materials including any costs created by delay of the project and any cost associated 
with possible reduction of the property's value.  Client will be responsible for ultimate disposal of any samples secured by UES which are found to 
be contaminated. 

 
SECTION 8:  RISK ALLOCATION   
    8.1 Client agrees that UES's liability for any damage on account of any breach of contract, error, omission or other professional negligence will be 

limited to a sum not to exceed $50,000 or UES’s fee, whichever is greater.  If Client prefers to have higher limits on contractual or professional 
liability, UES agrees to increase the limits up to a maximum of $1,000,000.00 upon Client’s written request at the time of accepting our proposal 
provided that Client agrees to pay an additional consideration of four percent of the total fee, or $400.00, whichever is greater.  The additional 
charge for the higher liability limits is because of the greater risk assumed and is not strictly a charge for additional professional liability insurance. 

   
SECTION 9:  INSURANCE 
9.1 UES represents and warrants that it and its agents, staff and consultants employed by it, is and are protected by worker's compensation insurance 

and that UES has such coverage under public liability and property damage insurance policies which UES deems to be adequate.  Certificates for 
all such policies of insurance shall be provided to Client upon request in writing.  Within the limits and conditions of such insurance, UES agrees to 
indemnify and save Client harmless from and against loss, damage, or liability arising from negligent acts by UES, its agents, staff, and consultants 
employed by it.  UES shall not be responsible for any loss, damage or liability beyond the amounts, limits, and conditions of such insurance or the 
limits described in Section 8, whichever is less.  The Client agrees to defend, indemnify and save UES harmless for loss, damage or liability arising 
from acts by Client, Client's agent, staff, and other UESs employed by Client. 

 
SECTION 10:  DISPUTE RESOLUTION 
10.1 All claims, disputes, and other matters in controversy between UES and Client arising out of or in any way related to this Agreement will be 

submitted to alternative dispute resolution (ADR) such as mediation or arbitration, before and as a condition precedent to other remedies provided 
by law, including the commencement of litigation. 

10.2 If a dispute arises related to the services provided under this Agreement and that dispute requires litigation instead of ADR as provided above, 
then: 
(a) the claim will be brought and tried in judicial jurisdiction of the court of the county where UES's principal place of business is located and 

Client waives the right to remove the action to any other county or judicial jurisdiction, and 
(b) The prevailing party will be entitled to recovery of all reasonable costs incurred, including staff time, court costs, attorneys’ fees, and 

other claim related expenses. 
 
SECTION 11:  TERMINATION 
11.1 This agreement may be terminated by either party upon seven (7) days written notice in the event of substantial failure by the other party to 

perform in accordance with the terms hereof.  Such termination shall not be effective if that substantial failure has been remedied before expiration 
of the period specified in the written notice.  In the event of termination, UES shall be paid for services performed to the termination notice date 
plus reasonable termination expenses. 

11.2 In the event of termination, or suspension for more than three (3) months, prior to completion of all reports contemplated by the Agreement, UES 
may complete such analyses and records as are necessary to complete its files and may also complete a report on the services performed to the 
date of notice of termination or suspension.  The expense of termination or suspension shall include all direct costs of UES in completing such 
analyses, records and reports. 

 
SECTION 12:  ASSIGNS 
12.1 Neither the Client nor UES may delegate, assign, sublet or transfer their duties or interest in this Agreement without the written consent of the other 

party. 
 
SECTION 13.  GOVERNING LAW AND SURVIVAL 
13.1         The laws of the State of Florida will govern the validity of these Terms, their interpretation and performance. 
13.2  If any of the provisions contained in this Agreement are held illegal, invalid, or unenforceable, the enforceability of the remaining provisions will not 

 be impaired.  Limitations of liability and indemnities will survive termination of this Agreement for any cause. 
 

SECTION 14.  INTEGRATION CLAUSE 
14.1        This Agreement represents and contains the entire and only agreement and understanding among the parties with respect to the subject matter of 
 this Agreement, and supersedes any and all prior and contemporaneous oral and written agreements, understandings, representations, 
 inducements, promises, warranties, and conditions among the parties.  No agreement, understanding, representation, inducement, promise, 
 warranty, or condition of any kind with respect to the subject matter of this Agreement shall be relied upon by the parties unless expressly 
 incorporated herein.   
14.2 This Agreement may not be amended or modified except by an agreement in writing signed by the party against whom the enforcement of any 

modification or amendment is sought.  
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1. Introduction 
 
The intent of this report is to demonstrate that the proposed project complies with the 
requirements of the permitting agencies having jurisdiction over the development of this 
site located within the Broward County (BC), and South Florida Water Management 
District (SFWMD) found within the State of Florida.  On 3/2/2015, a meeting with 
Broward County was made to discuss our proposed design and the required stormwater 
design conditions. 

2. Site Conditions 
 
2.1 Existing Conditions 
 
The proposed project is located on an existing developed site that currently contains an 
office building with associated parking, and utilities. The existing facilities directly 
contribute to and are directly connected to a stormwater system which is part of the 
southwest basin of the Cocomar Water Control District. 
 

2.2 Proposed Conditions 
 
The proposed site improvements with this application include the removal of all of the 
existing parking, structures and utilities.  The proposed construction will be of a 5,943 
SF convenience store/gas station along and 12,950 SF general retail building and the 
associated parking, and utilities. The general retail store and associated parking will be 
constructed in a future phase.  The proposed new project will sheet flow into a proposed 
stormwater catchment system that will provide water quality treatment and attenuation 
through exfiltration trench and swale. The proposed drainage system will then discharge 
into the existing drainage system along Copans road via an existing piped connection. 
The proposed developed site outfall will be controlled by a weir in a manhole with its 
control elevation set at 10.00 (NAVD88) before discharging to the existing W. Copans 
Road system. 
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3. Post-Development Land Use Calculations  
 
 

Area Description Square Feet Acreage 
% of              
Total 
Area 

CN 

On-Site Contributing Areas 
Buildings 18,893 0.43 12.0% 98 

Pavement / Sidewalks 105,775 2.43 67.2% 98 
Open Green Space 32,843 0.75 20.9% 61 

Subtotal On-Site 157,511 3.62 100% 90.3 
       

Total Contributing Areas: 3.62 -% 90.3 

Total Project Site: 3.62 100%   

Total Project Impervious Areas: 2.86 79.1%   

Total Project Pervious Areas: 0.75 20.9%   
 
In the Post-development condition the CN is calculated at 90.3 using the TR55 manual 
and the developed Tc is 10 minutes Minimum.  
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4. Objective / Methodology 
 

4.1 Design Criteria 
 
The following design criteria has been utilized for the proposed project stormwater 
analysis and modeling, using Interconnecting Pond Routing (ICPR) software. 
 
Broward County: 

• Analysis for the 10-Year, 24-Hour Storm Event. 
• Analysis for the 25-Year, 72-Hour Storm Event. 
• Analysis for the 100-Year, 24-Hour Storm Event.  

 
• Water Quality Treatment Volume: 

o 0.5-inch times the entire site 
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5. Procedures and Analysis 
 
5.1 Design 
 
The stormwater analysis/design is accounting for the project area that is within 
southwest Cocomar Water Control District. An inlet is located on site which will connect 
to the existing drainage system right-of-way. 
 
The proposed exfiltration trenches and control structure are designed to meet the peak 
storm attenuation for Broward County and SFWMD critical storm criteria as defined by 
the southwest Cocomar Water Control District. 
 
5.2 Water Quality 
 
The calculations use Broward County design criteria for southwest Concomar Water 
Control District.  Water quality treatment is being provided for 1/2-inch times the total 
basin area. The required water quality volume of 0.40 ac-ft will be met within the 
proposed exfiltration trench behind the Outfall Control Structure Discharge Elevation of 
+10.00 NAVD88. 
 

Water Quality  Volume 

Water Quality Required 0.40 ac-ft 

Water Quality Provided 0.50 ac-ft 
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6. Conclusions and Results 
 

6.1 Stormwater Management Recovery Analysis 
 
The proposed stormwater management facility provides for water quality pre-treatment. 
The proposed improvements provide for on-site stage storage volume incorporating 
exfiltration trenches. 
 
6.2 Surface Waters 
 
There are no existing surface water bodies or wetlands found on the property or directly 
adjacent to the development site.   
 
6.3 Groundwater Elevation 
 
According to the design parameters in Section II: Water Management Plan attached in 
appendix A, the groundwater elevation from Broward County is +8.50 NGVD88 and the 
Seasonal High Water Elevation (SHWE) is about 3.0 feet below the existing lowland 
ground elevation.  For the design of this project the groundwater table is set at the 
SHWE of +8.50 NGVD88. 
 
6.4 Vertical Datum 
 
All Elevations are based on North American Vertical Datum of 1988 (NAVD88). 
 
6.5 Discharge Rate 
 
The proposed improvements meet all current permit criteria. There is significant 
capacity exfiltration system to support this project, and all required design elevations 
have been met.  Once the water quality amount is met, the project’s stormwater 
discharge is unregulated. 
 
 
 

 



 
 

 
  
 
 
 
 

 
Page i 

 

APPENDIX A 
 

Broward County Design Requirements 
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SECTION II: WATER MANAGEMENT PLAN 

DESIGN PARAMETERS 

Table "8" below shows storm rainfall to be expected, on an 

average, once in ten years, once in twenty-five years, and once 

in one hundred years, for periods of one and three days. This 

data corresponds to design storm frequencies suggested by the 

South Florida Water Management District. 

The data of Tab 1 e " 8" i s b a sed upon de t a i 1 ed r a in fa 11 stud i e s by 

the South Florida Water Management District. 

TABLE 8 

Ten, Twenty- five and One Hundred Year Storm Rain fa 11 

10-Year 25-Year 100-Year 
Duration Rain fall (Inches) Ra infa11 (Inches) Rain fall (Inches) 

2 4 Hours 1 0. 0 1 3. 0 1 8. 0· · 

3 Days 13.6 17.7 24.5 

The 10-year, 24-hour sustained flood stage is normally used as 

the minimum road crown. The 25-year, 3-day fl cod stage is 

normally used to determine the structure crest elevation for the 

allo"-able discharge to the South Florida Water Management 

District primary canals. The 100-year, 3-day flood elevation is 

used to determine the minimum finished floor elevation. 

11 
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DESIGN CRITERIA 

The Coccmar water Control District has been divided into four 

sub-basins, the Northeast basin, the Northwest basin, the 

Southwest basin and the Southeast basin (see Plate 2). The 

Southwest basin is also known as the Margate Eastern Tier. The 

majority of the southeast basin was master planned as the T~rtan 

Property (now known as the Township Development). 

The acreage and design water surface for the four sub-basins are 

listed in Tab·le .. c .. below: 

TABLE c 
NG'--JD 

SUB-BASIN DATA 

SUB-BASIN ACREAGE DESIGN WATER SURFACE SFWMO BASIN 
Wet Dry 

NORTHEAST 2224 11 • 0 I 11 • 0 I H ILLSB CRO CANAL 

NORTHwEST 22 60 11. 0 I 11. 0 • HILL SB OR 0 CANAL 

SOUl HW EST 202 0 8. 5' 9. 5' c -14 CANAL 

SOUTHEAST lb66 9. 5 ' 9 • 5 I c -14 CANAL 

Plate 2 shows the four sub basins and plates 4A and 48 show where 

the control structures are located within· the sub-basins along 

with their control elevation. Plates 6 through 11 are detailed 

sketches of the water control structures. Some of the structures 

were designed with a variable crest weir in order to proviae a 

higher dry season control elevation and a lower control elevation 

during the wet season. 
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T a b 1 e 11 D 11 1 i s t s t he ad o pte d max i m um des i g n e i e-v at i o n s o f t he 

three storms for the four sub-basins. These elevations are 

consistent with South Florida Water Management District and 

Broward County Water Resources Management Division criteria. 

Sub Basin 

Northeast 

Northwest 

Southwest 

Southeast 

TABLE D 

Maximum Allowable Design Stages 

10-Year 1-Day 

14.0' NGVD 

14.0 I NGV.D 

11.9 I NGVO 

12 .1' N G VD 

25-Year 3-Day 

14.6 I NG VD 

14.7 I NGVD 

12.3' NGVD 

12.6 1 NGVD 

1 0 0- Year 3 -Day 

15.5 I NGVO 

15. 6 I N G vo 

14.0 I NGVO 

14. 0 I N G vo 

All non-resid--ential developments are required to pre-treat at 

least the first 1/2 11 of rainfall prior to connection into the 

water management system. A 11 development in the Cocomar water 

Control District must also meet the South Florida water 

Management District retention/d.e~t:ention criteria • 
. . 

·All developments in the northea~:~ ~nd northwest basin ca.n de 
... 

flood routing using the fixed design parameters or may wish to 

use t.he land use breakdowns and;,average grade elevation formulas 

similiar to those in Appendix 'eAu or Appendix .. 11 811
• 
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COCOMAR WATER CONTROL DISTRICT 

NORTHEAST BASIN 

GRADING ANALYSIS 

Fixed Design Parameters; 

Design Water Surface 
Maximum 10-year Flood Stage 
25-year, 3-day Flood Stage 
100-year, 3-day Flood Stage 
Minimum Floor Elevation 
Allowable Discharge From Sites 

Additional Assumption: 

11.0 feet 
14.0 feet 
14.6 feet 
15.5 feet 
16.0 feet 
35 CSM 

NGVD / 
NGVD/ 
NGVD 
NG VD 
NGVD 

M1n1mum Waterways Area 151 of Site 

Grading Concept: 

The total area of the Northeast basin is 2224 acres. 

Min:im.U!J1:. _area of waterways is 151 o-f 2-22·4 acres or 334· ac·res 

From Tables 1 and 2 the area for the buildings is the weighted 
a v e r age p e r c en tag e o f t he b a s in w h i c h i s. 3 5 I of 2 2 2 4 acre s o r 7 7 8 
acres. 

Remaining area is 1446 acres of which 334 acres is waterways at 
elevation 11 feet NGVD: 

334 acres 
1446 acres = 23' of rema1n1ng acreage is to be waterways 

(same as 151 of entire basin) elevation 11 feet 
NG VD. 

1112 acres or 771 of the remaining 1446 acres can have an average 
finished grade elevation which keeps the design parameters 
intact. Try elevation 12.7 feet NGVD 

Average Finish = .23 x 11.0 = 2.53 
Grade Form u 1 a = • 77 x 1 2. 7 = +9. 7 8 

average 
e 1 eva t ion 

A-1 

= 12. 31 inc 1 ud in g 1 a ke 



From Table B of Section II on page 11 the design rainfalls are: 

10-year, 24-hour rainfall = 
25-year, 3-day rainfall = 
100-year, 3-day rainfall = 

10 inches 
17.7 inches 
24.5 inches 

-"--.._ 

S to rag e r e q u i r ed be 1 ow e 1 e v at i o n 14 f e e t m s 1 for · r o ad p r o t e c t i o n : 

10"/12 x 2224 acres = 1853 ac- ft 

10-year, 24-hour at elevation 14 feet msl must store 1853 ac .-ft. 

Storage required below elevation 14.6 feet msl for Hillsboro 
Canal Allowable discharge: 

17.7"/12 x 2224 acres= 3280 ac-ft. 

25-year, 3-day at elevation 14.6 must store 3280 ac-ft. 

Storage required below elevation 15.5 feet msl for building 
protection: 

24. 5"/12 x 2224 acres = 4540 ac-ft. 

100-year, 3-day at elevation 15.5 must store 4540 ac-ft. 

ELEVATION 
( ft) 

14.0 (14.0 - 12.3) 

14.6 (14.6 12. 3 ) 

15.5 (15.5 - 12.3) 

REQUIRED 
S T 0 RAGE ( a c- f t) 

1853 ac- ft 

32 80 ac- ft 

4 540 ac- ft 

ACTUAL 
S T 0 RAGE ( a c- f t) 

24 58 ac- ft 

3326 ac- ft 

4627 ac-ft 

Property owners can Ghange the average finish grade formula to\ 
fit the individual site plans by creating more storage (i.e., I 
more waterways or retention areas) • 

---- .. -----"-·--------·----------
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LAND USE ACREAGE 

R -1 301 

R-3 213 

R -4 & R -5 1013 

R -10 22 

RC8 319 

TOTAL 1868 

TABLE 1 

RESIDENTIAL N. E. BASIN 

ELEVATION 16 

' OF TOTAL ' BUILDING 

16. 1 10 

11.4 42 

54.1 45 

1.2 40 

17.0 40 

100 

Use 3 8' building coverage for residential land use. 

A-3 

WEIGHTED .. ell 

0. 0161 

0. 04 77 

0.243 

0. 0048 

o. 06 80 

0.3796 
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LAND USE ACREAGE 

RES I DE NT IAL 1868 

C OMM ERC lA L 76 

OFF ICE PARK 22 

INDUSTRIAL 73 

PARKS 33 

TRAFF ICW A YS GY 
TOTAL 2224 

TABLE 2 

N.E. BASIN 

ELEVATION 16 

~ OF TOTAL 

84 

3.4 

1.0 

3. 3 

1. 4 9 

6. 81 

100 

~ BUILDING 

38 

35 

35 

0 

10 

0 

Use 35~ building coverage for storage calculation. 

A-4 

WE I GHT ED u en 

0. 3182 

0.0119 

0. 0 03 5 

0.01485 

0 .00149 

0.00 

0.34994 
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COCOMAR WATER CONTROL DISTRICT 

NORTHWEST BASIN 

GRADING ANALYSIS 

Fixed Design Parameters: 

Design Water Surface< 
Maximum 10-year Flood Stage 
25-year, 3~day Flood Stage 
100-year, 3-day Flood Stage 
Minimum Floor Elevation 
Allowable Discharge From Sites 

Additional Assumption: 
Minimum Waterways Area 

Grading Concept: 

11.0 feet NGVD 
14.0 feet NGVD 
14.6 feet NGVD 
15.5 feet NGVO 
16.0 feet NGVO 
3 5 CSM 

--~ 

· (15~ of Site 
I _. \ / 

~ 

The total area of the Northwest basin is 2260 acres. 

? 
• 

Minimum area of waterways is 15~ of 2260 acres or 339 acres 

From Tables 1 and 2 the area for the buildings is the weighted 
average percentage of the basin which is 35~ of 2260 acres or 791 
acres. 

Remaining area is 1469 acres of which 339 acres is waterways at 
elevation 11 feet NGVD: 

339 acres 
1469 acres = 23~ of rema1n1ng acreage is to be waterways 

(same as 15~ of entire basin) elevation 11 
feet NGVD. 

1130 acres or 77~ of the remaining 1469 acres can have an~average 
finished grade elevation which keeps the design parameters 
intact. Try elevation 12.7 feet NGVD 

Average Finish = .23 x 11.0 = 2.53 
Grade Formula = .77 x 12.7 = +9.78 

average 
e 1 eva t ion 

B -1 

= 12. 31 inc 1 ud in g 1 a k e 



From Table B of Section II on page 11 the design rainfalls are: 

10-year, 24-hour rainfall = 
25-year, 3-day rainfall = 
100-year, 3-day rainfall = 

10 inches 
17.7 inches 
24.5 inches 

Storage required below elevation 14 feet msl for road protection: 

10 "I 12 x 2 2 60 acres = 1883 ac-ft 

10-year, 24-hour at elevation 14 feet msl must store 1883 ac.-ft. 

Storage required below elevation 14.6 feet msl for Hillsboro 
Canal Allowable discharge: 

17.7 11 /12 x 2260 acres= 3334 ac-ft. 

25-year, 3-day at elevation 14.6 must store 3334 ac-ft. 

S to r a g e r e q u i r ed b e 1 o w e 1 e v a t i o n 1 5 • 5 fee t m s 1 f o r b u i 1 d i n g 
protection: 

24.5 11 /12 x 2260 acres = 4614 ac-ft. 

100-year, 3-day at elevation 15.5 must store 4614 ac-ft. 

ELEVATION 
( ft) 

14.0 (14.0- 12.3) 

14.6. (14.6- 12.3) 

15.5 (15.5 - 12.3) 

REQUIRED 
STORAGE ( ac- ft) 

1883 ac- ft 

3334 ac- ft 

4 614 ac- ft 

ACTUAL 
S T 0 RAGE ( a c- f t) 

2497 ac- ft 

3378 ac-ft 

4700 ac- ft 

Property owners can change the average finish grade formula to 
~fit the individual site plans by creating more storage (i.e., 
more waterways or retention areas). 

B-2 



LAND USE ACREAGE 

R -1 111 

R-3 462 

R -4 & R -5 176 

R -10 97 

RC8 31 

TOTAL 881 

TABLE 1 

RESIDENTIAL N. W. BASIN 

ELEVATION 16 

J, OF TOTAL ~ BUILDING 

13 10 

52 42 

20 45 

11 40 

4 40 

100 

Use 39~ building coverage for residential land use. 

B-3 

wE I GH T E 0 II c II 

0.013 

0.218 

0. 0 90 

0.044 

0. 016 

0. 3 81 
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LAND USE ACREAGE 

RESIDENTIAL 881 

COMMERCIAL 226 

OFF ICE PARK 2 54 

INDUSTRIAL 746 

PARKS 40 

TRAFFICWAYS 113 

TOTAL 2260 

Use 35i b u i 1 d i ng c ov er age 

TABLE 2 

N.V.· BASIN 

ELEVATION 16 

' OF TOTAL 

39 

10 

11 

.33 

2 

5 

100 

~ BUILDING 

35 

35 

30 

45 

10 

0 

for storage calculation. 

B-4 

WEIGHTED n C" 

0. 13 65 

0.0350 

0.0330 

0.1485 

0.0020 

0.00 

0.3550 



l 
I 
I 
I 
I 
I 
I 
IJ 

I 
I 
I 
I 
I 
I 
I 
II 
I! 

I 
I 

SPECIAL CONDITIONS 

1. MINIMUM BUILDING FLOOR ELEVATION 16.0 FEET NGVD. 

2. MINIMUM ROAD CROWN ELEVATION 14.0 fEET NGVD. 

3. DISCHARGE FACILITIES: NORTHWEST BASIN 

DESCRIPTION: APPROXIMATELY 19,300 LF OF CONVEYANCE CANAL AND LAKES RUNNING 
NORTH FROM SAMPLE ROAD DISCHARGING TO THE HILLSBORO CANAL· 
THROUGH ONE CONTROL STRUCTURE CONSISTING 2-6 FOOT WIDE 
SCREWGATE WEIRS, 1-6 FOOT WIDE WEIR CREST IS AT ELEVATION 
14.65 FEET NGVD AND 3 FEET OF THE OTHER WEIR CREST IS AT 
ELEVATION 11.0 FEETiNGVD AND THE REMAINING 3 FEET IS AT 
ELEVATION 11.6 FEE1 NGVO. 

RECEIVING WATER: HILLSBORO CANAL. 

CONTROL ELEVATION: 11.0 FEET NGVD. 

4. THE PERMITTEE SHALL BE RESPONSIBLE FOR THE CORRECTION OF ANY EROSION OR 
SHOALING PROBLEMS THAT RESULT FROM THE CONSTRUCTION OR OPERATION OF THE 
SURFACE WATER MANAGEMENT SYSTEM. 

5. MEASURES SHALL BE TAKEN DURING CONSTRUCTION TO INSURE THAT SEDIMENTATION 
AND/OR TURBIDITY PROBLEMS ARE NOT CREATED IN THE RECEIVING WATER. 

6. THE PERMITTEE SHALL BE RESPONSIBLE FOR THE CORRECTION OF ANY WATER QUALITY 
PROBLEMS THAT RESULT FROM THE CONSTRUCTION OR OPERATION OF THE SURFACE WATER 
MANAGEMENT SYSTEM. 

7. THE DISTRICT RESERVES THE RIGHT TO REQUIRE THAT WATER QUALITY TREATMENT 
METHODS BE INCORPORATED INTO THE DRAINAGE SYSTEM IF SUCH MEASURES ARE SHOt·H·t 
TO BE NECESSARY. 

8. OPERATION OF THE MASTER SURFACE WATER MANAGEMENT SYSTEM SHALL BE THE 
RESPONSIBILITY OF COCOMAR WATER CONTROL DISTRICT. 

9. PRIOR TO THE INITIATION OF ANY WITHDRAWAL OF WATER (IRRIGATION, DEWATERING, 
PUBLIC WATER SUPPLY, ETC.), IJ WILL BE NECESSARY TO APPLY FOR A WATER USE 
PERMIT. THE PERMITTEE IS CAUTIONED THAT A MINIMUM OF 90 DAYS IS REQUIRED 
FOR CONSIDERATION OF THE WATER USE PERMIT APPLICATION. THE PERMITTEE IS 
CAUTIONED THAT THE ISSUANCE OF A SURFACE WATER MANAGEMENT PERMIT SHALL NOT 
BE CONSTRUED TO BE A GUARANTEE THAT WATER WILL BE AVAILABLE. 

10. PRIOR TO THE COMMENCEMENT OF CONSTRUCTION OF FUTURE PHASES, DETAILED PAVING. 
GRADING, AND DRAINAGE PLANS AND CALCULATIONS SHALL BE SUBMITTED TO THE 
DISTRICT FOR REVIEW AND APPROVAL. 

11. FUTURE COMMERCIAL/INDUSTRIAL DEVELOPMENT SHALL PROVIDE 1/2 INCH DRY 
PRETREATMENT PRIOR TO DISCHARGING INTO THE MASTER SURFACE WATER MANAGEMENT 
SYSTEM. 

C-2 
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12. LAKE SIDE SLOPES SHALL BE 4:1 (HORIZONTAL:VERTICAL) TO A DEPTH OF TWO FEET 
BELOW THE CONTROL ELEVATION. SIDE SLOPES SHALL BE NURTURED OR PLANTED FRCM 
2 FEET BELOW TO 1 FOOT ABOVE CONTROL ELEVATION TO INSURE VEGETATIVE GaO\oiTH. 

13. ALL SITES WILL BE REQUIRED TO DESIGNATE FIFTEEN PERCENT OF THE SITE TO 
WATERWAY AREAS (I.E. LAKES OR EQUIVALENT}. 

14. FUTURE CONSTRUCTION PHASES WHICH CONTAIN CYPRESS WETLANDS SHALL BE EVALUATED 
USING GUIDELINES OUTLINED IN APPENDIX 7, BASIS OF REVIEW (ISOLATED 
WETLANDS). WETLANDS DETERMINED TO BE VIABLE MAY BE UTILIZED AS PART OF THE 
SURFACE WATER MANAGEMENT SYSTEM AND SHALL BE DEDICATED AS CONSERVATION 
AREAS. 

C-3 
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APPENDIX B 
 

I. Exfiltration Calculations 

II. Post Development Calculations 
 

 

 



EXFILTRATION TRENCH DESIGN CALCULATIONS
for

Margate, FL

K1 = 0.001250 Average K =
K2 = 0.000433

L =

L = = 400
P = = 15
W = = 5
K = = 0.000842
H2 = = 2.00
Du = = 2.00
Ds = = 0.50

= 5.94
= 0.50 ac-ft

Saturated Trench Depth feet

Volume Exfiltrated, V ac-in

Depth to Water Table feet
Non-saturated trench depth feet

Hydraulic Conductivity cfs/sq ft - ft head

Length of Trench Provided feet
Pipe Size in
Trench Width feet

V
(K * (H2*W + 2*H2*Du - Du

2 + 2*H2*DS)) + ((1.39x10-4) * (W*Du))

To Determine Volume Actually Exfiltrated (V) compared to Required

cfs/sq ft - ft head

K Value

cfs/sq ft - ft head 0.000842 cfs/sq ft - ft head



010032-01-012 Margate Post Dev.xlsx

8/18/2015
DESIGNED BY:TS
CHECKED BY: AP

= 157,511 sf = 3.62 acres 100.0%

= 124,668 sf = 2.86 acres 79.1%

= 124,668 sf = 2.86 acres 79.1%
Building Area = 18,893 sf = 0.43 acres 12.0%

Pavement / Sidewalk Area = 105,775 sf = 2.43 acres 67.2%

= 0 sf = 0.00 acres 0.0%

Total Pervious Area = 32,843 sf = 0.75 acres 20.9%

= 32,843 sf = 0.75 acres 20.9%
Open Area = 32,843 sf = 0.75 acres 20.9%

Dry Retention = 0 sf = 0.00 acres 0.0%

DCIA CALCULATIONS

DCIA Area = Pavement Area + Wet Retention + Wetland Area
= (2.43 + 0.00+ 0) 
= 2.43 acres

DCIA % = DCIA Area / Total Basin Area
= (2.43 / 3.62) x 100
= 67.2 %

Soil Type Area Soil Class NRCS CN Product
Wet Retention Surface 0 100 0
Green Area / Pervious 32,843 B 61 2003423
Pavent / SW/ Impervious 124,668 98 12217464

Sum 157,511 259 14,220,887

Weighted CN 90.29

Stormwater Management Report

Total Drainage Area 

Post Development - Margate

Off-Site Impervious Area

PROPOSED PROJECT AREAS

Total Impervious Area 

On-Site Impervious Area

On-Site Pervious Area



010032-01-012 Margate Post Dev.xlsx

8/18/2015
DESIGNED BY:TS
CHECKED BY: AP

V1 = 1 inch 3.62 acres 1 foot
12 inches

= 0.30

Stormwater Management Report

ac-ft

Post Development - Margate

First Inch of Runoff Over the Project Site:

SFWMD WATER QUALITY CALCULATIONS



010032-01-012 Margate Post Dev.xlsx

8/18/2015
DESIGNED BY:TS
CHECKED BY: AP

0.5 Inches Times Percent Impervious = 0.40 ac-ft
4.75 ac-in

Provided Treatment Volume = 0.50 ac-ft
From Stage - Storage Table, Water Quality Elevation = 9.48 ft, NAVD88

Average Finished Grade = 12.75 ft, NAVD 88
Average Ground Water Level = 9 ft
Percent of Project Impervious = 79.1%
Flatwood Soil Type (compacted)
Depth to Water Table = 2.5 ft
Flatwood Com. Soil (SFWMD SERP) = 6.09 in
Soil Storage = 2.10 in

d1 = 3 s1 = 4
d2 = 4 s2 = 7
dx = 3.74

Soil Storage Calculations

Stormwater Management Report
Post Development - Margate

WATER QUALITY CALCULATIONS 



010032-01-012 Margate Post Dev.xlsx

8/18/2015
DESIGNED BY:TS
CHECKED BY: AP

= 2.50
= 6.09

S = = 2.10

CN = = 82.6

P = 3.28

Vol = 2 in2 3.62 acres 1 foot
in 12 inches

= 0.50

= 9.48 ft, NAVD88

For the 10 year - 1 day storm event, with zero discharge:

P = 10

Vol = 2 in2 3.62 acres 1 foot
in 12 inches

= 2.37

= 12.11 ft, NAVD88

(3.3 - (0.2 x 2.10))

inches

From Total Stage - Storage Table, elevation

For the 5 year - 1 hour storm event, with zero discharge:

(2.10+10)

(3.3 + (0.8 x 2.10))

ac-ft

inches

Developed Available Storage

inches

inches

1000

From Total Stage - Storage Table, elevation

(10.0 - (0.2 x 2.10))
(10.0 + (0.8 x 2.10))

ac-ft

feetAverage Depth to Water Table

Post Development - Margate
Stormwater Management Report

RUNOFF (ZERO DISCHARGE) CALCULATIONS 



010032-01-012 Margate Post Dev.xlsx

8/18/2015
DESIGNED BY:TS
CHECKED BY: AP

For the 25 year - 3 day storm event, with zero discharge:

P = 13.5 inches

Vol = 2 in2
3.62 acres 1 foot

in 12 inches

= 3.40 ac-ft

From Total Stage - Storage Table, elevation = 12.48 ft, NAVD88

For the 100 year - 3 day storm event, with zero discharge:

P = 18 inches

Vol = 2 in2 3.62 acres 1 foot
in 12 inches

= 4.73 ac-ft

From Total Stage - Storage Table, elevation = 12.90 ft, NAVD88

For the 100 year - 1 day storm event, with zero discharge:

P = 18 inches

Vol = 2 in2 3.62 acres 1 foot
in 12 inches

= 4.73 ac-ft

From Total Stage - Storage Table, elevation = 12.90 ft, NAVD88

(18.0 + (0.8 x 2.10))
(18.0 - (0.2 x 2.10))

(18.0 + (0.8 x 2.10))
(18.0 - (0.2 x 2.10))

(13.5 + (0.8 x 2.10))
(13.5 - (0.2 x 2.10))

Stormwater Management Report
Post Development - Margate



Stormwater Management Report
Post Development - Margate

onsite onsite onsite onsite onsite

Component Pav/Sw Green Building Exfil Trench
Area (acre) 2.43 0.75 0.43 Total Site Area = 3.62 ac

Type (L/V) L L V V
Starting Elevation (ft) 11.00 10.00 14.00 7.50 Min Starting Elevation (ft) 7.5

Ending Elevation (ft) 12.50 12.00 14.00 10.00 Max Ending Elevation (ft) 19

0.50
Stage (ft) Total Storage (acre-ft) Stage (ft)

8.00 0.00 0.00 0.00 0.00 0.10 0.10 8.00

8.50 0.00 0.00 0.00 0.00 0.20 0.20 8.50

9.00 0.00 0.00 0.00 0.00 0.30 0.30 9.00

9.50 0.00 0.00 0.00 0.00 0.40 0.40 9.50

10.00 0.00 0.00 0.00 0.00 0.50 0.50 10.00

10.50 0.00 0.05 0.00 0.00 0.50 0.55 10.50

11.00 0.00 0.19 0.00 0.00 0.50 0.69 11.00

11.50 0.20 0.42 0.00 0.00 0.50 1.13 11.50

12.00 0.81 0.75 0.00 0.00 0.50 2.06 12.00

12.50 1.82 1.13 0.00 0.00 0.50 3.45 12.50

13.00 3.04 1.51 0.00 0.00 0.50 5.04 13.00

13.50 4.25 1.88 0.00 0.00 0.50 6.63 13.50

14.00 5.46 2.26 0.00 0.00 0.50 8.23 14.00

14.50 6.68 2.64 0.00 0.22 0.50 10.03 14.50

15.00 7.89 3.02 0.00 0.43 0.50 11.84 15.00

15.50 9.11 3.39 0.00 0.65 0.50 13.65 15.50

16.00 10.32 3.77 0.00 0.87 0.50 15.46 16.00

16.50 11.53 4.15 0.00 1.08 0.50 17.27 16.50

17.00 12.75 4.52 0.00 1.30 0.50 19.07 17.00

17.50 13.96 4.90 0.00 1.52 0.50 20.88 17.50

18.00 15.18 5.28 0.00 1.73 0.50 22.69 18.00

18.50 16.39 5.65 0.00 1.95 0.50 24.50 18.50

19.00 17.60 6.03 0.00 2.17 0.50 26.31 19.00

010032-01-012 Margate Post Dev.xlsx
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