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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.90 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (prot) 1597 1677 1719 1810 1538 1707 1654 1468
Flt Permitted 0.43 1.00 0.65 1.00 1.00 0.99 0.73 1.00
Satd. Flow (perm) 719 1677 1171 1810 1538 1691 1260 1468
Volume (vph) 84 154 3 21 306 369 1 6 21 326 44 141
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 93 171 3 23 340 410 1 7 23 362 49 157
RTOR Reduction (vph) 0 1 0 0 0 0 0 14 0 0 0 0
Lane Group Flow (vph) 93 173 0 23 340 410 0 17 0 0 411 157
Heavy Vehicles (%) 13% 13% 13% 5% 5% 5% 0% 0% 0% 10% 10% 10%
Turn Type pm+pt Perm Free Perm Perm Free
Protected Phases 5 2 6 4 4
Permitted Phases 2 6 Free 4 4 Free
Actuated Green, G (s) 19.0 19.0 11.8 11.8 46.7 17.7 17.7 46.7
Effective Green, g (s) 20.0 20.0 12.8 12.8 46.7 18.7 18.7 46.7
Actuated g/C Ratio 0.43 0.43 0.27 0.27 1.00 0.40 0.40 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 368 718 321 496 1538 677 505 1468
v/s Ratio Prot 0.02 0.10 c0.19
v/s Ratio Perm 0.09 0.02 0.27 0.02 c0.33 0.11
v/c Ratio 0.25 0.24 0.07 0.69 0.27 0.03 0.81 0.11
Uniform Delay, d1 11.1 8.5 12.6 15.2 0.0 8.5 12.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.1 3.9 0.4 0.0 9.7 0.1
Delay (s) 11.5 8.7 12.6 19.1 0.4 8.5 22.2 0.1
Level of Service B A B B A A C A
Approach Delay (s) 9.7 9.0 8.5 16.1
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 46.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1814 1770 1583
Flt Permitted 0.22 1.00 1.00 0.95 1.00
Satd. Flow (perm) 402 1863 1814 1770 1583
Volume (vph) 317 390 445 106 114 442
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 352 433 494 118 127 491
RTOR Reduction (vph) 0 0 12 0 0 400
Lane Group Flow (vph) 352 433 600 0 127 91
Turn Type pm+pt Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 41.4 41.4 24.4 10.4 10.4
Effective Green, g (s) 42.4 42.4 25.4 11.4 11.4
Actuated g/C Ratio 0.69 0.69 0.41 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 564 1278 746 327 292
v/s Ratio Prot c0.13 0.23 c0.34 0.07
v/s Ratio Perm 0.30 0.31
v/c Ratio 0.62 0.34 0.80 0.39 0.31
Uniform Delay, d1 14.1 4.0 16.0 22.1 21.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.2 6.3 0.8 0.6
Delay (s) 16.2 4.1 22.3 22.9 22.4
Level of Service B A C C C
Approach Delay (s) 9.6 22.3 22.5
Approach LOS A C C

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 61.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.96 0.96 0.99 0.99
Flt Protected 0.99 0.99 0.99 1.00
Satd. Flow (prot) 1766 1783 1823 1838
Flt Permitted 0.88 0.94 0.82 0.93
Satd. Flow (perm) 1573 1682 1516 1716
Volume (vph) 35 100 65 32 146 67 62 269 35 67 565 43
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 39 111 72 36 162 74 69 299 39 74 628 48
RTOR Reduction (vph) 0 23 0 0 18 0 0 5 0 0 3 0
Lane Group Flow (vph) 0 199 0 0 254 0 0 402 0 0 747 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.9 9.9 27.7 27.7
Effective Green, g (s) 10.9 10.9 28.7 28.7
Actuated g/C Ratio 0.23 0.23 0.60 0.60
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 360 385 914 1035
v/s Ratio Prot
v/s Ratio Perm 0.14 c0.16 0.27 c0.44
v/c Ratio 0.55 0.66 0.44 0.72
Uniform Delay, d1 16.2 16.7 5.1 6.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 4.2 0.3 2.5
Delay (s) 18.0 20.9 5.4 9.2
Level of Service B C A A
Approach Delay (s) 18.0 20.9 5.4 9.2
Approach LOS B C A A

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 47.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.99 0.89 0.99 0.99
Flt Protected 0.98 1.00 1.00 0.98
Satd. Flow (prot) 1824 1648 1848 1802
Flt Permitted 0.82 0.98 0.99 0.79
Satd. Flow (perm) 1526 1625 1840 1449
Volume (vph) 28 58 4 12 40 274 3 253 14 124 160 32
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 31 64 4 13 44 304 3 281 16 138 178 36
RTOR Reduction (vph) 0 2 0 0 220 0 0 3 0 0 6 0
Lane Group Flow (vph) 0 97 0 0 141 0 0 297 0 0 346 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 4 2 6
Permitted Phases 4 4 2 6
Actuated Green, G (s) 6.3 6.3 10.2 10.2
Effective Green, g (s) 7.3 7.3 11.2 11.2
Actuated g/C Ratio 0.28 0.28 0.42 0.42
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 420 448 778 612
v/s Ratio Prot
v/s Ratio Perm 0.06 c0.22 0.16 c0.24
v/c Ratio 0.23 0.31 0.38 0.57
Uniform Delay, d1 7.4 7.6 5.3 5.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.3 1.2
Delay (s) 7.7 8.0 5.6 7.0
Level of Service A A A A
Approach Delay (s) 7.7 8.0 5.6 7.0
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 7.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 26.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
19: Burdeck Street & W. Campbell St. 10/7/2004

Exit 25A Land Use and Transportation Study  3/1/2004 Existing (2004) P.M. Peak Hour Traffic VolumesSynchro 6 Report
Wilbur Smith Associates Page 5

Movement NBL NBR SET SER NWL NWT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.99
Satd. Flow (prot) 1770 1583 1863 1583 1848
Flt Permitted 0.95 1.00 1.00 1.00 0.91
Satd. Flow (perm) 1770 1583 1863 1583 1688
Volume (vph) 421 37 245 468 49 247
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 468 41 272 520 54 274
RTOR Reduction (vph) 0 23 0 332 0 0
Lane Group Flow (vph) 468 18 272 188 0 328
Turn Type Perm Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 15.8 15.8 13.0 13.0 13.0
Effective Green, g (s) 16.8 16.8 14.0 14.0 14.0
Actuated g/C Ratio 0.43 0.43 0.36 0.36 0.36
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 766 685 672 571 609
v/s Ratio Prot c0.26 0.15
v/s Ratio Perm 0.03 0.33 0.19
v/c Ratio 0.61 0.03 0.40 0.33 0.54
Uniform Delay, d1 8.5 6.3 9.3 9.0 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.0 0.4 0.3 0.9
Delay (s) 9.9 6.3 9.7 9.3 10.8
Level of Service A A A A B
Approach Delay (s) 9.6 9.5 10.8
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 38.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Potential Vehicular Trip Generation 
 
In order to gain some understanding of the relationship between the potential vehicular 
trip generation of the three alternatives, WSA made an estimate of the various types and 
amount of development that could occur in under each alternative.   
 
To undertake this projection, WSA first created an average trip generation rate per acre of 
development for each proposed zoning district by estimating what percentage of the 
proposed district would actually be in each allowed land use.  They then measured how 
many acres in the Study Area each district covered, for each alternative.  They multiplied 
the rate times the area to get a total trip generation number.   
 
The estimate generated in this manner represents a very gross estimate of what the total 
number of trips generated by each alternative would be.  The number includes all present 
trips and does not make any significant assumptions about how much of the area is or is 
not developable.  WSA therefore, reduced the development potential to take into account 
existing traffic, as well as the development suitability presented in Figure 3.  These final 
numbers are those presented in Table 2.  



Trip Generation for the AG District 

Land Use Percent AM Trips Weighted AM Trips PM Trips Wighted PM Trips
SF 0.2 2.0 0.4 2.5 0.5
AG Land 0.8 0.0 0.1 0.0 0.1

Total 1.0 0.5 0.6
Peak Hour trips/Acre 0.0 0.0

Trip Generation for One Family Residential Unit

Land Use Percent AM Trips Weighted AM Trips PM Trips Wighted PM Trips
One Family 100 2 200 2.5 250

Total 100 200 250
Peak Hour trips/Unit 2.0 2.5
Peak Hour Trips/Acre 5.0 6.3

Trip Generation for Multiple Family/Multiple Family Residential

Land Use Percent AM Trips Weighted AM Trips PM Trips Wighted PM Trips
Apartments 50 0.6 30 0.7 35
Low Rise Condo 50 0.5 25 0.5 25

Total 100 55 60
Peak Hour trips/Unit 0.6 0.6
Peak Hour Trips/Acre 1.1 1.2



Trip Generation for Light Industry

Land Use Percent AM Trips Weighted AM Trips PM Trips Weighted PM Trips
Light Industrial 50 1 50 1 50
Retail 15 1 15 3.8 57
Convenience/Gas 10 78 780 97 970
Autmotive Care 15 3.2 48 4 60
Warehouse 10 0.5 5 0.5 5

Total 100 898 1142
Peak Hour trips/1000 SF 0.9 1.1
Peak Hour trips/Acre 10.5 13.3

Trip Generation for the General Business/Retail Business

Land Use Percent AM Trips Weighted AM Trips PM Trips Wighted PM Trips
Manufacturing 20 1 20 1 20
Convenience/Gas 10 78 780 97 970
Apartments 20 0.6 12 0.7 14
Single Family 20 2 40 2.5 50
Retail 30 1 30 3.8 114

Total 100 882 1168
Peak Hour trips/1000 SF 8.8 11.7
Peak Hour trips/ Acre 84.7 112.1

Trip Generation for Heavy Industry

Land Use Percent AM Trips Weighted AM Trips PM Trips Wighted PM Trips
Industry 100 1 100 1 100

Total 100 100 100
Peak Hour trips/1000 SF 1.0 1.0
Peak Hour Trips/ Acre 11.7 11.7



PROPOSED
Acres AM Peak 

Traffic 
Generation 

Rate

AM Peak 
Projected 

Traffic 

PM Peak 
Traffic 

Generation 
Rate

PM Peak 
Projected 

Traffic 

Map A
Agricultural 492 0.5 246 0.6 295
Heavy Industry 0 11.7 0 11.7 0
Mixed Use 12 39.0 468 61.6 739
Light Industrial Modified 579 12.4 7,180 17.7 10,248
Multiple Family 11 1.1 12 1.2 13
Office 0 51.2 0 74.3 0
One Family 39 5.0 195 6.3 246
Regional Retail 139 39.3 5,463 78.5 10,912
Rural 0 0.1 0 0.1 0

Total 1,272 13,563 22,453

Map B

Agricultural 687 0.5 344 0.6 412
Heavy Industry 0 11.7 0 11.7 0
Mixed Use 12 39.0 468 61.6 739
Light Industrial Modified 145 12.4 1,798 17.7 2,567
Multiple Family 111 1.1 122 1.2 133
Office 75 51.2 3,840 74.3 5,573
One Family 39 5.0 195 6.3 246
Regional Retail 203 39.3 7,978 78.5 15,936
Rural 0 0.1 0 0.1 0

Total 1,272 14,745 25,605

Map C 

Agricultural 531 0.5 266 0.6 319
Heavy Industry 0 11.7 0 11.7 0
Mixed Use 12 36.0 432 61.6 739



Light Industrial Modified 293 12.4 3,633 17.7 5,186
Multiple Family 57 1.1 63 1.2 68
Office 295 51.2 15,104 74.3 21,919
One Family 84 5.0 420 6.3 529
Regional Retail 0 39.3 0 78.5 0
Rural 0 0.1 0 0.1 0

Total 1,272 19,917 28,760

Map D

Agricultural 98 0.5 49 0.6 59
Heavy Industry 49 11.7 573 11.7 573
Mixed Use 382 39.0 14,898 61.6 23,531
Light Industrial Modified 137 12.4 1,699 17.7 2,425
Multiple Family 81 1.1 89 1.2 97
Office 0 51.2 0 74.3 0
One Family 83 5.0 415 6.3 523
Regional Retail 19 39.3 747 78.5 1,492
Rural 423 0.1 42 0.1 42

Total 1,272 18,512 28,742

EXISTING
Agricultural 754 0.5 377 0.6 452
General Business 80 84.7 6,776 112.1 8,968
Heavy Industry 79 11.7 924 11.7 924
Light Industry 245 104.8 25,676 133.3 32,659
Multiple Family 14 1.1 15 1.2 17
Multiple Family Residential 8 1.1 9 1.2 10
One Family Residential 27 5.0 135 6.3 170
Residential Agriculture 4 0.5 2 0.6 2
Retail Business 21 84.7 1,779 112.1 2,354

Total 1,232 35,693 45,556



Trip Generation for Light Industry

Land Use Percent AM Trips Weighted AM Trips PM Trips Weighted PM Trips
Light Industrial 70 1 70 1 70
Retail 15 1 15 3.8 57
Autmotive Care 5 3.2 16 4 20
Warehouse 10 0.5 5 0.5 5

Total 100 106 152
Peak Hour trips/1000 SF 0.1 0.2
Peak Hour trips/Acre 1.2 1.8



Trip Generation for the Regional Retail 4 District

Land Use Percent AM Trips Weighted AM Trips PM Trips Wighted PM Trips
Retail Stores 50 1 50 3.8 190
Offices 20 1.5 30 1.5 30
Restaurants 2 5.6 11.2 9 18
Hotels 5 0.5 2.5 0.6 3
Indoor Movie Theaters 5 0 0 25 125
Medical Offices 10 3.6 36 4.4 44
Other 8 35 280 51 408

Total 100 409.7 818
Peak Hour trips/1000 SF 4.1 8.2
Peak Hour trips/Acre 39.3 78.5



Trip Generation for the Business Retail 3 District

Land Use Percent AM Trips Weighted AM Trips PM Trips Wighted PM Trips
Retail Stores 30 1 30 3.8 114
Offices 20 1.5 30 1.5 30
Restaurants 2 5.6 11.2 9 18
Hotels 5 0.5 2.5 0.6 3
Multi Family Res. 30 0.6 18 0.7 21
Medical Offices 5 3.6 18 4.4 22
Other 8 35 280 51 408

Total 100 389.7 616
Peak Hour trips/1000 SF 3.9 6.2
Peak Hour Trips/Acre 39.0 61.6



Trip Generation for the RU District 

Land Use Percent AM Trips Weighted APM Trips Wighted PM Trips
SF 0.1 2.0 0.1 2.5 0.1
AG Land 1.0 0.0 0.1 0.0 0.1

Total 1.0 0.2 0.2
Peak Hour trips/Acre 0.0 0.0



Trip Generation for the Professional Office Residential District

Land Use Percent AM Trips Weighted APM Trips Wighted PM Trips
Offices 50 1.5 75 1.5 75
Residential 50 2 100 9 450

Total 100 175 525
Peak Hour trips 0.2 0.5

0.4 1.3



Trip Generation for the Office District

Land Use Percent AM Trips Weighted AM Trips PM Trips Wighted PM Trips
Offices 60 1.5 90 1.5 90
Restaurants 5 5.6 28 9 45
Hotels 10 0.5 5 0.6 6
Retail 15 1 15 3.8 57
Other 10 35 350 51 510

Total 100 488 708
Peak Hour trips 0.5 0.7

5.1 7.4


