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FOREWORD 

This traffic study is an update of the November 20, 2017 study for Oakland Pointe Apartments.   

Following are the revisions incorporated in this traffic study: 

1. The eastbound left turn lane on Rt. 60 at Croaker Road has 400 feet of storage/100 foot 

taper.  The previous study had 300 feet storage/100 foot taper. 

2. The unsignalized traffic level of service at Rt. 60/Oakland Drive has been modified to allow 

one vehicle in the median for the northbound left turn from Oakland Drive to westbound 

Rt. 60.  The previous study did not include this adjustment.  The existing width of the median 

is 52 feet which can actually accommodate two vehicles (25 storage per vehicle) and is 

more than enough for a single vehicle.  This change more accurately reflect traffic 

operations. 

3. Traffic signal timing at Rt. 60/Croaker Road uses the coordinated split values.  The 

previous traffic study used the default values.  This change more accurately reflects signal 

timing. 

4. The most current conceptual plan for Oakland Pointe Apartments is included. 

All traffic counts and forecasts in this study are the same as the previous study.  All traffic analysis 

procedures follow the conventions of the previous study. 
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INTRODUCTION AND SCOPE 

Connelly Development, LLC proposes to develop an apartment project in James City County, 

Oakland Pointe Apartments.  The site fronts on Rt. 60 Richmond Road between Croaker Road 

to the east and Oakland Drive to the west.  The upper section of Exhibit 1 shows the site 

location in the VDOT Hampton Roads District.  The lower section of Exhibit 1 shows the 

location of the site and adjacent areas on the County's parcel map. 

Access to Oakland Pointe Apartments is proposed via a right turn in/out only entrance on 

Richmond Road. This traffic study has been prepared to document existing and future traffic 

conditions with and without site development.   In addition to traffic analysis at the Richmond 

Road/Oakland Pointe Apartments entrance, the following intersections are included in the 

study for counts and analysis: 

1. Rt. 60 Richmond Road/Croaker Road/Pricket Road - signalized 

2. Rt. 60 Richmond Road/Oakland Drive - unsignalized 

A preliminary development plan by AES is shown on Exhibit 2 and includes 126 apartments.   

This study includes AM and PM peak hour traffic analysis at the existing two intersections and 

the site access cited above for the following scenarios: 

• Existing traffic 

• 2025 without the project (with build out of Candle Factory rezoning/Village At 

Candle Station with access on Pricket Road) 

• 2025 with the project and related improvements as shown on Exhibit 2b 

 

RT. 60 RICHMOND ROAD ACCESS 

Oakland Pointe Apartments has public road access on Rt. 60 Richmond Road.  Rt. 60 is a four 

lane divided median road with substantial grade separation between eastbound and westbound 

through lanes.  With right turn in and out access only, traffic entering from the east and exiting 

to the west must make U-turns at Croaker Road and at Oakland Drive intersections.  These 

adjacent crossover U-turning movements are addressed in this study. 
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EXISTING TRAFFIC CONDITIONS 

Intersection turning movement traffic counts were conducted by Peggy Malone & Associates 

from 7 to 9 AM and from 4 to 6 PM on Tuesday, October 10, 2017.  Total volumes are tabulated 

on Appendix Exhibit A and B series and peak hour counts without balance are shown on 

Appendix Exhibit D.  

Exhibit 3 shows AM and PM peak hour traffic on the study area road network diagram.  Rt. 

60 Richmond Road (posted speed limit 45 mph, east-west orientation) is a four lane divided 

roadway.  Lane configurations at the Richmond Road intersections with Croaker Road/Pricket 

Road and Oakland Drive are shown on Exhibit 3. 

Synchro 10 has been used to calculate intersection levels of service.  VDOT signal timing was 

obtained for the Richmond Road/Croaker Road/Pricket Road intersection. 

The following reports are included in the technical appendix: 

1. For signalized Richmond Road/Croaker Road/Pricket Road, 2000 Highway Capacity 

Manual (HCM2000) report is used.  See Appendix Exhibits J1 and J2 for the HCM2000 

report AM and PM peak hours, respectively.   HCM2010 HCM 6th Edition produce 

NEMA custom phasing violations and are not used.  

2. Unsignalized intersection (Richmond Road/Oakland Drive) LOS results are shown in 

Appendix Exhibits K1 and K2 for the AM and PM peak hours, respectively.  

3. Synchro Queues results are shown in Appendix Exhibits L1 and L2 for the AM and 

PM peak hours, respectively.  

4. SimTraffic Queuing & Blocking results are shown in Appendix Exhibits M1, M1A and 

M2 series for the AM and PM peak hours, respectively. 

The following table shows existing peak hour intersection levels of service and queuing results 

at Richmond Road/Croaker Road/Pricket Road: 

Overall C 31.3 D 36.1 AM PM

AM

60 min
PM

EBL D 52.1 D 52.5 200 286 150 221 133

EBT B 18.4 C 27.7 208 220 139 147

EBR B 15.0 C 23.4 10 0 0 32 58

WBL D 42.8 D 45.1 200 7 85 9 109

WBT C 26.4 C 33.3 76 323 68 205

WBR C 24.4 C 26.3 200 0 66 1147 101

NBL D 38.0 D 49.9 165 9 157 90 131

NBL/T D 39.0 D 42.4 20 132 14 193

NBR D 37.1 D 38.8 150 0 0 67 73

SBL/T D 52.7 D 53.5 189 422 176 980

SBR C 29.9 C 30.6 200 36 59 57 1117

SimTraffic queue shown is maximum report value for multi-lane groups

Traffic LOS And Seconds Delay 

AM PM
Storage 

Length

Synchro

2017 COUNTS - TABLE 1-1 Richmond Road/ Croaker Road/Pricket Road

95th Percentile Queues By Lane Group

SimTraffic Q&B
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There is overall LOS C at the Richmond Road/Croaker Road intersection in the AM peak hour 

and overall LOS D in the PM peak hour.   There is LOS D or better for all turning movements.    

Queuing on the eastbound left turn on Richmond Road at Croaker Road is of particular 

importance because site traffic will use this turn lane for left turns and U-turns.  Queuing for 

this left turn was recorded at the time of counts and is tabulated on Appendix Exhibits C1 and 

C2.  The following table shows the recorded queues and calculated values in Table 1-1. 

SOURCE AM PM

Field 250 161

Synchro 286 150

SimTraffic 221 133

TABLE 1-2 EASTBOUND LEFT QUEUING

 

A 10-minute SimTraffic interval was used for AM peak hour traffic and a 60-minute interval 

was used for PM peak hour traffic as was done in the previous study. 

In Table 1-1, the other notable queues are on the southbound approach in the PM peak hour. 

The following table shows existing peak hour intersection levels of service and queuing results 

at Rt. 60 Richmond Road/Oakland Drive: 

AM PM AM PM

NBL C 19.4 C 21.4 3 3 28 36

NBT B 11.7 B 11.2 3 3 32 40

WBL A 9.8 A 9.5 0 3 14 45

95th Percentile Queues By Lane Group

AM PM Storage 

Length

HCM 6th SimTraffic Q&B

2017 COUNTS - TABLE 1-3 Richmond Road/Oakland Drive
Traffic LOS And Seconds Delay 

 

The northbound left turn on Oakland Drive has LOS C in the AM peak hour and PM peak 

hour.  All other movements have LOS A and B. 
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2025 BACKGROUND TRAFFIC  

Exhibit 4 shows VDOT daily traffic counts (2012 through 2016) and linear regression analysis 

trend for Rt. 60 Richmond Road west and east of Croaker Road.  For the 2025 design year, the 

traffic counts show 1.0 growth factor west of Croaker Road and a 1.08 growth factor east of 

Croaker Road.   

A 1.08 growth factor is applied to 2017 counts to produce 2025 background traffic (growth 

factor only) as shown on Exhibit 5. 

Build out of the Candle Factory development on Pricket Road (including Village at Candle 

Station) is also included in this traffic study.  Table 1 on Exhibit 6 shows trip generation for 

the remaining development on Pricket Road.  Table 2 shows trip distribution for the remaining 

development (see Appendix Exhibit E for trip assignment percentages for Pricket Road and 

for Oakland Drive).  Trip assignments for the remaining development are shown on Exhibit 7 

and 2025 background traffic without Oakland Pointe Apartments. 

For analysis reports, see Technical Appendix as follows: 

• HCM2000 signalized intersections LOS:  Exhibit J3 and J4  

• Unsignalized intersection:  Exhibit K3 and K4  

• Synchro Queues:  Exhibits L3 and L4.  

• SimTraffic Queuing & Blocking:  Exhibits M3 and M4. 

The following table shows 2025 background traffic peak hour intersection levels of service 

and queuing results at Rt. 60 Richmond Road/Croaker Road/Pricket Road: 

Overall C 31.5 D 41.4 AM PM AM PM

EBL D 51.3 E 60.1 200 324 162 356 150

EBT B 19.6 C 30.2 228 244 266 171

EBR B 15.9 C 25.2 10 0 0 50 86

WBL D 40.4 D 50.4 200 29 102 7 129

WBT C 27.0 D 36.9 136 353 70 219

WBR C 24.9 C 28.1 200 46 79 143 126

NBL D 38.4 E 60.1 165 58 190 83 207

NBL/T D 39.4 D 46.7 73 149 120 254

NBR D 36.5 D 40.9 150 0 0 33 133

SBL/T D 50.1 E 64.9 216 499 381 931

SBR C 29.4 D 41.4 200 45 67 253 1169

SimTraffic queue shown is maximum report value for multi-lane groups

2025 Background - TABLE 2-1 Richmond Road/ Croaker Road/Pricket Road

95th Percentile Queues By Lane Group

SimTraffic Q&B

Traffic LOS And Seconds Delay By Lane 

AM PM
Storage 

Length

Synchro

 

Overall intersection LOS for both peak hours is the same as existing conditions with not much 

change for turning movement LOS in the AM peak hour.  For the eastbound left, northbound 

left and the southbound left/through in the PM peak hour, LOS changed from LOS D to LOS 
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E. 

 

The following table shows existing peak hour intersection levels of service and queuing results 

at Rt. 60 Richmond Road/Oakland Drive: 

AM PM AM PM

NBL C 19.4 C 24.2 180 3 5 26 33

NBT B 11.6 B 11.6 180 3 3 40 47

WBL A 9.8 A 9.8 0 3 18 54

95th Percentile Queues By Lane Group

AM PM Storage 

Length

HCM 6th SimTraffic Q&B

2025 Background - TABLE 2-2 Richmond Road/Oakland Drive
Traffic LOS And Seconds Delay By Lane 

 
 

The northbound left turn on Oakland Drive has LOS C in the AM peak hour AND PM peak 

hours.  All other movements have LOS A and B. 
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SITE TRIP GENERATION, DISTRIBUTION AND ASSIGNMENT 

Table 3 on Exhibit 6 shows trip generation for the site using Trip Generation Manual, 9th 

Edition (TGM9), published by the Institute of Transportation Engineers (ITE).  Site trip 

distribution is shown in Table 4 on Exhibit 6. 

Site trip assignment is shown on Exhibit 9.   

 

2025 TRAFFIC WITH SITE 

Exhibit 10 respectively shows 2025 AM and PM peak hour traffic with site traffic.   

The westbound left turn/U-turn movement on Richmond Road at Oakland Drive warrants a 

left turn lane (see Appendix Exhibit F) of 100 foot full width lane with 100 foot taper.  The 

right turn into the site on eastbound Rt. 60 warrants a right turn taper (see Appendix Exhibit 

F1) with 100 foot length.  These improvements are included on Exhibit 10.  Also included for 

analysis is an additional 200 feet of storage on the eastbound left turn on Richmond Road at 

Croaker Road. 

For analysis reports, see Technical Appendix as follows: 

• HCM2000 signalized intersections LOS:  Exhibit J5 and J6 series 

• Unsignalized intersection LOS: Exhibits K5 and K6 series 

• Synchro Queues: Exhibits L5 and L6 series 

• SimTraffic Queuing & Blocking: Exhibits M5 and M6 series. 

 

The following table shows 2025 total traffic peak hour intersection levels of service and 

queuing results at Rt. 60 Richmond Road/Croaker Road/Pricket Road: 

Overall C 34.5 D 42.5 AM PM AM PM

EBL E 70.9 E 64.4 400 376 191 418 169

EBT B 19.8 C 30.8 237 252 329 163

EBR B 15.9 C 24.8 10 0 0 43 71

WBL D 40.7 D 51.7 200 29 102 59 132

WBT C 27.0 D 38.2 138 367 132 230

WBR C 24.9 C 28.7 200 46 88 82 139

NBL D 38.5 E 62.4 165 58 190 46 190

NBL/T D 39.2 D 47.8 73 149 114 247

NBR D 36.6 D 41.8 150 0 0 29 96

SBL/T D 50.3 E 70.3 117 499 283 1038

SBR C 29.6 C 33.0 200 48 75 154 509

SimTraffic queue shown is maximum report value for multi-lane groups

2025 Total - TABLE 3-1 Richmond Road/ Croaker Road/Pricket Road

Existing Signal Timing

95th Percentile Queues By Lane Group

SimTraffic Q&B

Traffic LOS And Seconds Delay 

AM PM
Storage 

Length

Synchro
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Overall intersection LOS for both peak hours is the same as existing conditions.  The AM peak 

hour eastbound left turn has LOS E the AM and the eastbound left, northbound left and the 

southbound left/through have LOS E in the PM peak hour like the background traffic. 

As a sensitivity test for LOS and queuing results, the signal timing at the intersection has been 

optimized using Synchro with the following results: 

Overall C 32.5 D 42.0 AM PM AM PM

EBL D 52.0 E 68.7 400 293 153 337 202

EBT B 19.2 C 31.5 654 604 155 160

EBR B 15.6 C 25.3 10 35 93 41 51

WBL D 43.4 D 51.1 200 40 178 44 136

WBT C 28.5 D 39.6 339 817 140 242

WBR C 26.2 C 29.1 200 174 355 88 137

NBL D 40.8 E 63.3 165 3.9 143 31 197

NBL/T D 42.3 D 47.8 54 116 85 247

NBR D 38.7 D 41.5 150 51 64 40 97

SBL/T D 51.3 E 60.7 244 381 276 1023

SBR C 31.0 C 31.6 200 162 205 63 504

SimTraffic queue shown is maximum report value for multi-lane groups

2025 Total - TABLE 3-2 Richmond Road/ Croaker Road/Pricket Road

Optimized Signal Timing
Traffic LOS And Seconds Delay 95th Percentile Queues By Lane Group

AM PM
Storage 

Length

Synchro SimTraffic Q&B

 

In the AM peak hour, the eastbound left turn LOS reduces to D and related queues are reduced.  

There was less degree of change in the PM peak hour. 

The following table shows existing peak hour intersection levels of service and queuing results 

at Rt. 60 Richmond Road/Oakland Drive: 

AM PM AM PM

NBL C 20.0 D 28.0 180 3 3 24 34

NBT B 11.7 B 11.7 180 3 3 40 40

WBL B 13.6 B 13.8 3 13 22 60

Traffic LOS And Seconds Delay 95th Percentile Queues By Lane Group

AM PM Storage 

Length

HCM 6th SimTraffic Q&B

2025 Total - TABLE 3-3 Richmond Road/Oakland Drive

 

The northbound left turn on Oakland Drive has LOS C in the AM peak hour and LOS D in the 

PM peak hour.  All other movements have LOS B. 

The following table shows existing peak hour intersection levels of service and queuing results 

at the site entrance:  



Page 8 

AM PM AM PM

NBR B 12.4 B 11.4 8 5 35 36

2025 Total - TABLE 3-4 Richmond Road/Oakland Pointe Apartments
Traffic LOS And Seconds Delay 95th Percentile Queues By Lane Group

AM PM Storage 

Length

HCM 6th SimTraffic Q&B

 

There is LOS B in the AM peak hour and PM peak hour.   

 

SUMMARY AND CONCLUSIONS  

Traffic levels of service are not much affected by the project with the greatest effect being the 

increase in the queue on the eastbound left turn lane on Rt. 60 at Croaker Road.  Improvements 

to the Rt. 60 corridor by the development to compensate for impacts as shown on Exhibit 2b 

include: 

1. 100 foot left turn lane with 100-foot taper on westbound Rt. 60 at Oakland Drive. 

2. 100 foot right turn taper at site entrance. 

3. Extend 200 foot left turn on eastbound Rt. 60 at Croaker Road to 400 feet with 100-

foot taper. 
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Exhibit 1

OAKLAND POINTE APARTMENTS

REGION AND AREA MAPS

DRW Consultants, LLC

804-794-7312



Exhibit 2a

OAKLAND POINTE APARTMENTS

CONCEPTUAL PLAN BY AES

DRW Consultants, LLC

804-794-7312



Exhibit 2b

OAKLAND POINTE APARTMENTS

ROAD IMPROVEMENTS PLAN

DRW Consultants, LLC

804-794-7312
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Exhibit 3
2017 PEAK HOUR COUNTS

WITH BALANCE

Rt. 60 Richmond 
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Street: Richmond Road, Rt. 60 Street: Richmond Road, Rt. 60
From: Rt. 30 From: Croaker Road

To: Croaker Road To: Centerville Road

Year DAILY COUNTS Year DAILY COUNTS
2012 15,000 2012 20,000
2013 15,000 2013 18,000
2014 15,000 2014 18,000
2015 15,000 2015 18,000
2016 15,000 2016 21,000
Year DAILY TREND Year DAILY TREND
2017 15,000 D17 2017 19,600 D17
2025 15,000 1.00 2025 21,200 1.08
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Exhibit 4
RT. 60 RICHMOND ROAD

DAILY TRAFFIC COUNTS AND TRENDS

DRW Consultants, LLC
804-794-7312

VDOT Average Annual Daily Traffic (AADT) Volume Estimates
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Exhibit 5
2025 PEAK HOUR BACKGROUND TRAFFIC

GROWTH FACTOR ONLY
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LAND                    WEEKDAY TRIP GENERATION 
USE   SQ.FT., AM PEAK HOUR PM PEAK HOUR

VALUE LAND USE CODE OTHER UNITS Enter Exit Total Enter Exit Total DAILY

TABLE 1 - Trip Generation - Candle Factory Remaining Development
eq.-adj. st. Single-Family 210 33 units 8 25 33 25 14 39 379
eq.-adj. st. Condo/Townhouse 230 78 units 7 35 42 33 16 49 518
rate-adj. st. Mini-Warehouse 151 355 units 5 2 7 3 4 7 88

TOTAL: 20 62 82 61 34 95 985

TABLE 2 - Candle Factory Trip Distribution
20 62 82 61 34 95

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Rt. 60 West 33% 7 33% 20 33% 21 33% 11
Rt. 60 East 40% 8 40% 25 40% 24 40% 14

Croaker North 27% 5 27% 17 27% 16 27% 9
100% 20 100% 62 100% 61 100% 34

TABLE 3 - Trip Generation - Oakland Farm Apartments
eq.-adj. st. Apartment 220 126 units 13 52 65 57 30 87 887

TOTAL: 13 52 65 57 30 87 887

TABLE 4 - Oakland Farm Trip Distribution
13 52 65 57 30 87

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Rt. 60 West 33% 4 33% 17 33% 19 33% 10
Rt. 60 East 40% 5 40% 21 40% 23 40% 12

Croaker North 27% 4 27% 14 27% 15 27% 8
100% 13 100% 52 100% 57 100% 30

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

Trip generation rates from Trip Generation Manual, 9th Edition (TGM9) 
by the Institute of Transportation Engineers (ITE)

Exhibit 6

REMAINING CANDLE FACTORY DEVELOPMENT 
AND OAKLAND FARM APARTMENTS

TRIP GENERATION AND DISTRIBUTION

DRW Consultants, LLC
804-794-7312
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Exhibit 7
REMAINING CANDLE FACTORY TRIP ASSIGNMENT
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Exhibit 8
2025 PEAK HOUR BACKGROUND TRAFFIC
WITHOUT OAKLAND FARM APARTMENTS
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Exhibit 9
OAKLAND FARM APARTMENTS TRIP ASSIGNMENTS

Rt. 60 Richmond 

AM 
Peak 
Hour

PM 
Peak 
Hour

N

E
xh

ib
it

R
e

fe
re

n
ce

P
ri

ck
et

 R
oa

d
C

ro
ak

er
 R

oa
d

O
ak

la
nd

 D
ri

ve

Rt. 60 Richmond 

P
ri

ck
et

 R
oa

d
C

ro
ak

er
 R

oa
d

O
ak

la
nd

 D
ri

ve

O
ak

la
nd

 F
ar

m
 

TO 

WILLIAMSBURG

O
ak

la
nd

 F
ar

m
 



373 463

507 514 514 160 509

501 312

4 149 21 203 37
9

17
6 12 52 253 36 50 47

844 852 602

846 2 865 13 904 32 852

6 18 90 133

557 565

1038 1089 1089 327 1243

1030 752

21 195 95 267 164
38

10
8 16 30 131 132 107 58

756 753 556

761 5 810 57 783 86 881

26 24 345 297

DRW Consultants, LLC
804-794-7312

Exhibit 10
2025 TOTAL PEAK HOUR TRAFFIC

WITH OAKLAND FARM APARTMENTS
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File Name : 1-Croaker Rd._Pricket Rd. & Richmond Rd. AM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Car
Richmond Rd

Eastbound
Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:00 AM 77 132 5 1 215 4 70 44 0 118 2 7 1 1 11 41 2 52 0 95 439
07:15 AM 63 109 2 0 174 5 79 43 0 127 2 11 6 0 19 41 3 24 0 68 388
07:30 AM 39 147 5 0 191 5 61 29 0 95 3 4 10 0 17 43 1 23 0 67 370
07:45 AM 25 125 5 0 155 10 59 22 0 91 5 4 3 0 12 56 6 20 0 82 340

Total 204 513 17 1 735 24 269 138 0 431 12 26 20 1 59 181 12 119 0 312 1537

08:00 AM 28 111 4 0 143 18 59 37 0 114 2 3 4 0 9 51 4 18 0 73 339
08:15 AM 29 116 2 0 147 12 50 22 0 84 1 5 6 0 12 52 5 14 0 71 314
08:30 AM 21 133 12 0 166 14 52 19 0 85 8 2 5 0 15 65 6 17 0 88 354
08:45 AM 21 110 3 0 134 12 52 24 0 88 3 9 8 0 20 57 5 22 0 84 326

Total 99 470 21 0 590 56 213 102 0 371 14 19 23 0 56 225 20 71 0 316 1333

Grand Total 303 983 38 1 1325 80 482 240 0 802 26 45 43 1 115 406 32 190 0 628 2870
Apprch % 22.9 74.2 2.9 0.1 10 60.1 29.9 0 22.6 39.1 37.4 0.9 64.6 5.1 30.3 0

Total % 10.6 34.3 1.3 0 46.2 2.8 16.8 8.4 0 27.9 0.9 1.6 1.5 0 4 14.1 1.1 6.6 0 21.9

Richmond Rd
Eastbound

Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 77 132 5 214 4 70 44 118 2 7 1 10 41 2 52 95 437
07:15 AM 63 109 2 174 5 79 43 127 2 11 6 19 41 3 24 68 388
07:30 AM 39 147 5 191 5 61 29 95 3 4 10 17 43 1 23 67 370
07:45 AM 25 125 5 155 10 59 22 91 5 4 3 12 56 6 20 82 340

Total Volume 204 513 17 734 24 269 138 431 12 26 20 58 181 12 119 312 1535
% App. Total 27.8 69.9 2.3 5.6 62.4 32 20.7 44.8 34.5 58 3.8 38.1

PHF .662 .872 .850 .857 .600 .851 .784 .848 .600 .591 .500 .763 .808 .500 .572 .821 .878

Peggy Malone & Associates, Inc.
(888) 247-8602

EXHIBIT A1



File Name : 1-Croaker Rd._Pricket Rd. & Richmond Rd. AM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Truck
Richmond Rd

Eastbound
Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:00 AM 5 7 2 0 14 0 2 1 0 3 0 0 0 0 0 2 1 4 0 7 24
07:15 AM 7 9 2 0 18 1 3 1 0 5 2 1 0 0 3 3 1 3 0 7 33
07:30 AM 3 4 1 0 8 1 7 4 0 12 0 2 0 0 2 2 0 4 0 6 28
07:45 AM 2 5 1 0 8 1 3 4 0 8 1 2 0 0 3 0 1 4 0 5 24

Total 17 25 6 0 48 3 15 10 0 28 3 5 0 0 8 7 3 15 0 25 109

08:00 AM 5 6 0 0 11 0 3 4 0 7 0 1 1 0 2 1 1 3 0 5 25
08:15 AM 5 4 1 0 10 1 2 3 0 6 0 1 0 0 1 3 0 2 0 5 22
08:30 AM 1 7 0 0 8 0 4 1 0 5 1 0 0 0 1 3 0 4 0 7 21
08:45 AM 2 11 1 0 14 2 3 2 0 7 2 0 0 0 2 2 1 3 0 6 29

Total 13 28 2 0 43 3 12 10 0 25 3 2 1 0 6 9 2 12 0 23 97

Grand Total 30 53 8 0 91 6 27 20 0 53 6 7 1 0 14 16 5 27 0 48 206
Apprch % 33 58.2 8.8 0 11.3 50.9 37.7 0 42.9 50 7.1 0 33.3 10.4 56.2 0

Total % 14.6 25.7 3.9 0 44.2 2.9 13.1 9.7 0 25.7 2.9 3.4 0.5 0 6.8 7.8 2.4 13.1 0 23.3

Richmond Rd
Eastbound

Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 7 9 2 18 1 3 1 5 2 1 0 3 3 1 3 7 33
07:30 AM 3 4 1 8 1 7 4 12 0 2 0 2 2 0 4 6 28
07:45 AM 2 5 1 8 1 3 4 8 1 2 0 3 0 1 4 5 24
08:00 AM 5 6 0 11 0 3 4 7 0 1 1 2 1 1 3 5 25

Total Volume 17 24 4 45 3 16 13 32 3 6 1 10 6 3 14 23 110
% App. Total 37.8 53.3 8.9 9.4 50 40.6 30 60 10 26.1 13 60.9

PHF .607 .667 .500 .625 .750 .571 .813 .667 .375 .750 .250 .833 .500 .750 .875 .821 .833

Peggy Malone & Associates, Inc.
(888) 247-8602

EXHIBIT A2



File Name : 1-Croaker Rd._Pricket Rd. & Richmond Rd. AM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Car - Truck
Richmond Rd

Eastbound
Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:00 AM 82 139 7 1 229 4 72 45 0 121 2 7 1 1 11 43 3 56 0 102 463
07:15 AM 70 118 4 0 192 6 82 44 0 132 4 12 6 0 22 44 4 27 0 75 421
07:30 AM 42 151 6 0 199 6 68 33 0 107 3 6 10 0 19 45 1 27 0 73 398
07:45 AM 27 130 6 0 163 11 62 26 0 99 6 6 3 0 15 56 7 24 0 87 364

Total 221 538 23 1 783 27 284 148 0 459 15 31 20 1 67 188 15 134 0 337 1646

08:00 AM 33 117 4 0 154 18 62 41 0 121 2 4 5 0 11 52 5 21 0 78 364
08:15 AM 34 120 3 0 157 13 52 25 0 90 1 6 6 0 13 55 5 16 0 76 336
08:30 AM 22 140 12 0 174 14 56 20 0 90 9 2 5 0 16 68 6 21 0 95 375
08:45 AM 23 121 4 0 148 14 55 26 0 95 5 9 8 0 22 59 6 25 0 90 355

Total 112 498 23 0 633 59 225 112 0 396 17 21 24 0 62 234 22 83 0 339 1430

Grand Total 333 1036 46 1 1416 86 509 260 0 855 32 52 44 1 129 422 37 217 0 676 3076
Apprch % 23.5 73.2 3.2 0.1 10.1 59.5 30.4 0 24.8 40.3 34.1 0.8 62.4 5.5 32.1 0

Total % 10.8 33.7 1.5 0 46 2.8 16.5 8.5 0 27.8 1 1.7 1.4 0 4.2 13.7 1.2 7.1 0 22
Car 303 983 38 1 1325 80 482 240 0 802 26 45 43 1 115 406 32 190 0 628 2870

% Car 91 94.9 82.6 100 93.6 93 94.7 92.3 0 93.8 81.2 86.5 97.7 100 89.1 96.2 86.5 87.6 0 92.9 93.3
Truck 30 53 8 0 91 6 27 20 0 53 6 7 1 0 14 16 5 27 0 48 206

% Truck 9 5.1 17.4 0 6.4 7 5.3 7.7 0 6.2 18.8 13.5 2.3 0 10.9 3.8 13.5 12.4 0 7.1 6.7

Richmond Rd
Eastbound

Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 82 139 7 228 4 72 45 121 2 7 1 10 43 3 56 102 461
07:15 AM 70 118 4 192 6 82 44 132 4 12 6 22 44 4 27 75 421
07:30 AM 42 151 6 199 6 68 33 107 3 6 10 19 45 1 27 73 398
07:45 AM 27 130 6 163 11 62 26 99 6 6 3 15 56 7 24 87 364

Total Volume 221 538 23 782 27 284 148 459 15 31 20 66 188 15 134 337 1644
% App. Total 28.3 68.8 2.9 5.9 61.9 32.2 22.7 47 30.3 55.8 4.5 39.8

PHF .674 .891 .821 .857 .614 .866 .822 .869 .625 .646 .500 .750 .839 .536 .598 .826 .892

Peggy Malone & Associates, Inc.
(888) 247-8602

Truck % 8           5            26 11          5          7 20          16        0 4           20        11

EXHIBIT A3



File Name : 1-Croaker Rd._Pricket Rd. & Richmond Rd. PM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Car
Richmond Rd

Eastbound
Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:00 PM 28 102 8 0 138 21 152 66 0 239 20 12 7 0 39 68 10 35 0 113 529
04:15 PM 21 110 10 0 141 36 136 56 0 228 25 15 5 0 45 52 15 33 0 100 514
04:30 PM 41 88 7 0 136 34 171 65 0 270 20 19 7 0 46 60 24 55 0 139 591
04:45 PM 30 120 17 0 167 27 174 80 0 281 23 27 16 0 66 52 19 47 0 118 632

Total 120 420 42 0 582 118 633 267 0 1018 88 73 35 0 196 232 68 170 0 470 2266

05:00 PM 34 129 18 0 181 29 148 77 0 254 25 12 13 0 50 63 11 32 1 107 592
05:15 PM 25 121 13 0 159 36 163 65 1 265 29 23 8 0 60 57 21 38 0 116 600
05:30 PM 23 126 12 0 161 36 134 78 1 249 34 28 3 0 65 72 22 38 0 132 607
05:45 PM 16 119 15 0 150 29 158 59 1 247 26 14 13 0 53 68 19 33 0 120 570

Total 98 495 58 0 651 130 603 279 3 1015 114 77 37 0 228 260 73 141 1 475 2369

Grand Total 218 915 100 0 1233 248 1236 546 3 2033 202 150 72 0 424 492 141 311 1 945 4635
Apprch % 17.7 74.2 8.1 0 12.2 60.8 26.9 0.1 47.6 35.4 17 0 52.1 14.9 32.9 0.1

Total % 4.7 19.7 2.2 0 26.6 5.4 26.7 11.8 0.1 43.9 4.4 3.2 1.6 0 9.1 10.6 3 6.7 0 20.4

Richmond Rd
Eastbound

Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 30 120 17 167 27 174 80 281 23 27 16 66 52 19 47 118 632
05:00 PM 34 129 18 181 29 148 77 254 25 12 13 50 63 11 32 106 591
05:15 PM 25 121 13 159 36 163 65 264 29 23 8 60 57 21 38 116 599
05:30 PM 23 126 12 161 36 134 78 248 34 28 3 65 72 22 38 132 606

Total Volume 112 496 60 668 128 619 300 1047 111 90 40 241 244 73 155 472 2428
% App. Total 16.8 74.3 9 12.2 59.1 28.7 46.1 37.3 16.6 51.7 15.5 32.8

PHF .824 .961 .833 .923 .889 .889 .938 .931 .816 .804 .625 .913 .847 .830 .824 .894 .960

Peggy Malone & Associates, Inc.
(888) 247-8602

EXHIBIT A4



File Name : 1-Croaker Rd._Pricket Rd. & Richmond Rd. PM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Truck
Richmond Rd

Eastbound
Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:00 PM 0 5 0 0 5 0 4 1 0 5 0 0 0 0 0 0 1 1 0 2 12
04:15 PM 0 2 0 0 2 1 3 5 0 9 0 1 1 0 2 1 0 2 0 3 16
04:30 PM 1 1 0 0 2 1 3 2 0 6 0 0 0 0 0 0 0 3 0 3 11
04:45 PM 1 4 0 0 5 0 7 1 0 8 0 0 1 0 1 1 0 2 0 3 17

Total 2 12 0 0 14 2 17 9 0 28 0 1 2 0 3 2 1 8 0 11 56

05:00 PM 1 2 0 0 3 1 1 0 0 2 1 0 0 0 1 2 0 6 0 8 14
05:15 PM 0 1 0 0 1 1 1 1 0 3 0 1 0 0 1 0 0 3 0 3 8
05:30 PM 0 1 0 0 1 0 2 1 0 3 0 0 0 0 0 0 0 1 0 1 5
05:45 PM 0 1 0 0 1 0 1 0 0 1 0 0 0 0 0 1 0 1 0 2 4

Total 1 5 0 0 6 2 5 2 0 9 1 1 0 0 2 3 0 11 0 14 31

Grand Total 3 17 0 0 20 4 22 11 0 37 1 2 2 0 5 5 1 19 0 25 87
Apprch % 15 85 0 0 10.8 59.5 29.7 0 20 40 40 0 20 4 76 0

Total % 3.4 19.5 0 0 23 4.6 25.3 12.6 0 42.5 1.1 2.3 2.3 0 5.7 5.7 1.1 21.8 0 28.7

Richmond Rd
Eastbound

Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 2 0 2 1 3 5 9 0 1 1 2 1 0 2 3 16
04:30 PM 1 1 0 2 1 3 2 6 0 0 0 0 0 0 3 3 11
04:45 PM 1 4 0 5 0 7 1 8 0 0 1 1 1 0 2 3 17
05:00 PM 1 2 0 3 1 1 0 2 1 0 0 1 2 0 6 8 14

Total Volume 3 9 0 12 3 14 8 25 1 1 2 4 4 0 13 17 58
% App. Total 25 75 0 12 56 32 25 25 50 23.5 0 76.5

PHF .750 .563 .000 .600 .750 .500 .400 .694 .250 .250 .500 .500 .500 .000 .542 .531 .853

Peggy Malone & Associates, Inc.
(888) 247-8602

EXHIBIT A5



File Name : 1-Croaker Rd._Pricket Rd. & Richmond Rd. PM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Car - Truck
Richmond Rd

Eastbound
Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:00 PM 28 107 8 0 143 21 156 67 0 244 20 12 7 0 39 68 11 36 0 115 541
04:15 PM 21 112 10 0 143 37 139 61 0 237 25 16 6 0 47 53 15 35 0 103 530
04:30 PM 42 89 7 0 138 35 174 67 0 276 20 19 7 0 46 60 24 58 0 142 602
04:45 PM 31 124 17 0 172 27 181 81 0 289 23 27 17 0 67 53 19 49 0 121 649

Total 122 432 42 0 596 120 650 276 0 1046 88 74 37 0 199 234 69 178 0 481 2322

05:00 PM 35 131 18 0 184 30 149 77 0 256 26 12 13 0 51 65 11 38 1 115 606
05:15 PM 25 122 13 0 160 37 164 66 1 268 29 24 8 0 61 57 21 41 0 119 608
05:30 PM 23 127 12 0 162 36 136 79 1 252 34 28 3 0 65 72 22 39 0 133 612
05:45 PM 16 120 15 0 151 29 159 59 1 248 26 14 13 0 53 69 19 34 0 122 574

Total 99 500 58 0 657 132 608 281 3 1024 115 78 37 0 230 263 73 152 1 489 2400

Grand Total 221 932 100 0 1253 252 1258 557 3 2070 203 152 74 0 429 497 142 330 1 970 4722
Apprch % 17.6 74.4 8 0 12.2 60.8 26.9 0.1 47.3 35.4 17.2 0 51.2 14.6 34 0.1

Total % 4.7 19.7 2.1 0 26.5 5.3 26.6 11.8 0.1 43.8 4.3 3.2 1.6 0 9.1 10.5 3 7 0 20.5
Car 218 915 100 0 1233 248 1236 546 3 2033 202 150 72 0 424 492 141 311 1 945 4635

% Car 98.6 98.2 100 0 98.4 98.4 98.3 98 100 98.2 99.5 98.7 97.3 0 98.8 99 99.3 94.2 100 97.4 98.2
Truck 3 17 0 0 20 4 22 11 0 37 1 2 2 0 5 5 1 19 0 25 87

% Truck 1.4 1.8 0 0 1.6 1.6 1.7 2 0 1.8 0.5 1.3 2.7 0 1.2 1 0.7 5.8 0 2.6 1.8

Richmond Rd
Eastbound

Richmond Rd
Westbound

Pricket Rd
Northbound

Croaker Rd
Southbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 31 124 17 172 27 181 81 289 23 27 17 67 53 19 49 121 649
05:00 PM 35 131 18 184 30 149 77 256 26 12 13 51 65 11 38 114 605
05:15 PM 25 122 13 160 37 164 66 267 29 24 8 61 57 21 41 119 607
05:30 PM 23 127 12 162 36 136 79 251 34 28 3 65 72 22 39 133 611

Total Volume 114 504 60 678 130 630 303 1063 112 91 41 244 247 73 167 487 2472
% App. Total 16.8 74.3 8.8 12.2 59.3 28.5 45.9 37.3 16.8 50.7 15 34.3

PHF .814 .962 .833 .921 .878 .870 .935 .920 .824 .813 .603 .910 .858 .830 .852 .915 .952

Peggy Malone & Associates, Inc.
(888) 247-8602

Truck %v                 2          2          0                           2           2            1                         1           1           2                         1           0           7                 

EXHIBIT A6



File Name : 2-Oakland Rd. & Richmond Rd. AM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Car
Richmond Rd

Eastbound
Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
07:00 AM 208 0 0 208 2 118 1 121 1 2 1 4 333
07:15 AM 168 0 0 168 2 95 0 97 1 1 0 2 267
07:30 AM 181 1 0 182 0 92 0 92 0 4 0 4 278
07:45 AM 148 0 0 148 0 86 0 86 3 4 0 7 241

Total 705 1 0 706 4 391 1 396 5 11 1 17 1119

08:00 AM 144 0 0 144 0 81 0 81 0 2 0 2 227
08:15 AM 150 0 0 150 1 60 0 61 1 2 3 6 217
08:30 AM 164 0 0 164 0 78 0 78 0 2 0 2 244
08:45 AM 141 0 0 141 0 78 0 78 1 3 0 4 223

Total 599 0 0 599 1 297 0 298 2 9 3 14 911

Grand Total 1304 1 0 1305 5 688 1 694 7 20 4 31 2030
Apprch % 99.9 0.1 0 0.7 99.1 0.1 22.6 64.5 12.9

Total % 64.2 0 0 64.3 0.2 33.9 0 34.2 0.3 1 0.2 1.5

Richmond Rd
Eastbound

Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 208 0 208 2 118 120 1 2 3 331
07:15 AM 168 0 168 2 95 97 1 1 2 267
07:30 AM 181 1 182 0 92 92 0 4 4 278
07:45 AM 148 0 148 0 86 86 3 4 7 241

Total Volume 705 1 706 4 391 395 5 11 16 1117
% App. Total 99.9 0.1 1 99 31.2 68.8

PHF .847 .250 .849 .500 .828 .823 .417 .688 .571 .844

Peggy Malone & Associates, Inc.
(888) 247-8602

EXHIBIT B1



File Name : 2-Oakland Rd. & Richmond Rd. AM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Truck
Richmond Rd

Eastbound
Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
07:00 AM 14 1 0 15 0 7 0 7 1 0 0 1 23
07:15 AM 18 0 0 18 0 7 0 7 0 0 0 0 25
07:30 AM 10 0 0 10 0 11 0 11 0 0 0 0 21
07:45 AM 7 0 0 7 0 7 0 7 0 0 0 0 14

Total 49 1 0 50 0 32 0 32 1 0 0 1 83

08:00 AM 11 0 0 11 0 6 0 6 0 0 0 0 17
08:15 AM 10 2 0 12 0 4 0 4 0 0 0 0 16
08:30 AM 8 0 0 8 0 10 0 10 0 0 0 0 18
08:45 AM 13 1 0 14 0 7 0 7 0 1 0 1 22

Total 42 3 0 45 0 27 0 27 0 1 0 1 73

Grand Total 91 4 0 95 0 59 0 59 1 1 0 2 156
Apprch % 95.8 4.2 0 0 100 0 50 50 0

Total % 58.3 2.6 0 60.9 0 37.8 0 37.8 0.6 0.6 0 1.3

Richmond Rd
Eastbound

Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 14 1 15 0 7 7 1 0 1 23
07:15 AM 18 0 18 0 7 7 0 0 0 25
07:30 AM 10 0 10 0 11 11 0 0 0 21
07:45 AM 7 0 7 0 7 7 0 0 0 14

Total Volume 49 1 50 0 32 32 1 0 1 83
% App. Total 98 2 0 100 100 0

PHF .681 .250 .694 .000 .727 .727 .250 .000 .250 .830

Peggy Malone & Associates, Inc.
(888) 247-8602

EXHIBIT B2



File Name : 2-Oakland Rd. & Richmond Rd. AM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Car - Truck
Richmond Rd

Eastbound
Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
07:00 AM 222 1 0 223 2 125 1 128 2 2 1 5 356
07:15 AM 186 0 0 186 2 102 0 104 1 1 0 2 292
07:30 AM 191 1 0 192 0 103 0 103 0 4 0 4 299
07:45 AM 155 0 0 155 0 93 0 93 3 4 0 7 255

Total 754 2 0 756 4 423 1 428 6 11 1 18 1202

08:00 AM 155 0 0 155 0 87 0 87 0 2 0 2 244
08:15 AM 160 2 0 162 1 64 0 65 1 2 3 6 233
08:30 AM 172 0 0 172 0 88 0 88 0 2 0 2 262
08:45 AM 154 1 0 155 0 85 0 85 1 4 0 5 245

Total 641 3 0 644 1 324 0 325 2 10 3 15 984

Grand Total 1395 5 0 1400 5 747 1 753 8 21 4 33 2186
Apprch % 99.6 0.4 0 0.7 99.2 0.1 24.2 63.6 12.1

Total % 63.8 0.2 0 64 0.2 34.2 0 34.4 0.4 1 0.2 1.5
Car 1304 1 0 1305 5 688 1 694 7 20 4 31 2030

% Car 93.5 20 0 93.2 100 92.1 100 92.2 87.5 95.2 100 93.9 92.9
Truck 91 4 0 95 0 59 0 59 1 1 0 2 156

% Truck 6.5 80 0 6.8 0 7.9 0 7.8 12.5 4.8 0 6.1 7.1

Richmond Rd
Eastbound

Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 222 1 223 2 125 127 2 2 4 354
07:15 AM 186 0 186 2 102 104 1 1 2 292
07:30 AM 191 1 192 0 103 103 0 4 4 299
07:45 AM 155 0 155 0 93 93 3 4 7 255

Total Volume 754 2 756 4 423 427 6 11 17 1200
% App. Total 99.7 0.3 0.9 99.1 35.3 64.7

PHF .849 .500 .848 .500 .846 .841 .500 .688 .607 .847

Peggy Malone & Associates, Inc.
(888) 247-8602

TRUCK %                         7                  5                                             0                7                                        17                 0

EXHIBIT B3



File Name : 2-Oakland Rd. & Richmond Rd. PM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Car
Richmond Rd

Eastbound
Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
04:00 PM 140 0 0 140 3 202 0 205 0 0 0 0 345
04:15 PM 143 2 0 145 1 198 0 199 0 1 0 1 345
04:30 PM 137 0 0 137 4 246 0 250 1 2 0 3 390
04:45 PM 154 2 0 156 6 227 0 233 0 6 0 6 395

Total 574 4 0 578 14 873 0 887 1 9 0 10 1475

05:00 PM 180 0 0 180 7 200 0 207 1 2 0 3 390
05:15 PM 154 1 0 155 1 235 0 236 3 4 0 7 398
05:30 PM 173 0 0 173 5 199 0 204 0 5 0 5 382
05:45 PM 129 1 0 130 2 210 0 212 0 4 0 4 346

Total 636 2 0 638 15 844 0 859 4 15 0 19 1516

Grand Total 1210 6 0 1216 29 1717 0 1746 5 24 0 29 2991
Apprch % 99.5 0.5 0 1.7 98.3 0 17.2 82.8 0

Total % 40.5 0.2 0 40.7 1 57.4 0 58.4 0.2 0.8 0 1

Richmond Rd
Eastbound

Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 137 0 137 4 246 250 1 2 3 390
04:45 PM 154 2 156 6 227 233 0 6 6 395
05:00 PM 180 0 180 7 200 207 1 2 3 390
05:15 PM 154 1 155 1 235 236 3 4 7 398

Total Volume 625 3 628 18 908 926 5 14 19 1573
% App. Total 99.5 0.5 1.9 98.1 26.3 73.7

PHF .868 .375 .872 .643 .923 .926 .417 .583 .679 .988

Peggy Malone & Associates, Inc.
(888) 247-8602

EXHIBIT B4



File Name : 2-Oakland Rd. & Richmond Rd. PM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Truck
Richmond Rd

Eastbound
Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
04:00 PM 6 0 0 6 0 6 0 6 0 0 0 0 12
04:15 PM 2 0 0 2 0 4 0 4 0 0 0 0 6
04:30 PM 2 0 0 2 0 6 0 6 0 0 0 0 8
04:45 PM 4 2 0 6 0 9 0 9 1 1 0 2 17

Total 14 2 0 16 0 25 0 25 1 1 0 2 43

05:00 PM 1 0 0 1 1 8 0 9 0 0 0 0 10
05:15 PM 2 0 0 2 0 3 0 3 1 0 0 1 6
05:30 PM 1 0 0 1 0 2 0 2 0 0 0 0 3
05:45 PM 2 0 0 2 0 2 0 2 0 0 0 0 4

Total 6 0 0 6 1 15 0 16 1 0 0 1 23

Grand Total 20 2 0 22 1 40 0 41 2 1 0 3 66
Apprch % 90.9 9.1 0 2.4 97.6 0 66.7 33.3 0

Total % 30.3 3 0 33.3 1.5 60.6 0 62.1 3 1.5 0 4.5

Richmond Rd
Eastbound

Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 6 0 6 0 6 6 0 0 0 12
04:15 PM 2 0 2 0 4 4 0 0 0 6
04:30 PM 2 0 2 0 6 6 0 0 0 8
04:45 PM 4 2 6 0 9 9 1 1 2 17

Total Volume 14 2 16 0 25 25 1 1 2 43
% App. Total 87.5 12.5 0 100 50 50

PHF .583 .250 .667 .000 .694 .694 .250 .250 .250 .632

Peggy Malone & Associates, Inc.
(888) 247-8602

EXHIBIT B5



File Name : 2-Oakland Rd. & Richmond Rd. PM
Site Code : 
Start Date : 10/10/2017
Page No : 1

Groups Printed- Car - Truck
Richmond Rd

Eastbound
Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
04:00 PM 146 0 0 146 3 208 0 211 0 0 0 0 357
04:15 PM 145 2 0 147 1 202 0 203 0 1 0 1 351
04:30 PM 139 0 0 139 4 252 0 256 1 2 0 3 398
04:45 PM 158 4 0 162 6 236 0 242 1 7 0 8 412

Total 588 6 0 594 14 898 0 912 2 10 0 12 1518

05:00 PM 181 0 0 181 8 208 0 216 1 2 0 3 400
05:15 PM 156 1 0 157 1 238 0 239 4 4 0 8 404
05:30 PM 174 0 0 174 5 201 0 206 0 5 0 5 385
05:45 PM 131 1 0 132 2 212 0 214 0 4 0 4 350

Total 642 2 0 644 16 859 0 875 5 15 0 20 1539

Grand Total 1230 8 0 1238 30 1757 0 1787 7 25 0 32 3057
Apprch % 99.4 0.6 0 1.7 98.3 0 21.9 78.1 0

Total % 40.2 0.3 0 40.5 1 57.5 0 58.5 0.2 0.8 0 1
Car 1210 6 0 1216 29 1717 0 1746 5 24 0 29 2991

% Car 98.4 75 0 98.2 96.7 97.7 0 97.7 71.4 96 0 90.6 97.8
Truck 20 2 0 22 1 40 0 41 2 1 0 3 66

% Truck 1.6 25 0 1.8 3.3 2.3 0 2.3 28.6 4 0 9.4 2.2

Richmond Rd
Eastbound

Richmond Rd
Westbound

Oakland Dr
Northbound

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 139 0 139 4 252 256 1 2 3 398
04:45 PM 158 4 162 6 236 242 1 7 8 412
05:00 PM 181 0 181 8 208 216 1 2 3 400
05:15 PM 156 1 157 1 238 239 4 4 8 404

Total Volume 634 5 639 19 934 953 7 15 22 1614
% App. Total 99.2 0.8 2 98 31.8 68.2

PHF .876 .313 .883 .594 .927 .931 .438 .536 .688 .979

Peggy Malone & Associates, Inc.
(888) 247-8602

TRUCK %                          1                    40                                        5                  3                                       29                 7

EXHIBIT B6



Date: 10/10/2017 Observer: K. Leigh

AM Shift: 7:00-9:00 AM      
Approach: US60 EB

Left (1 lane)
Time: # veh distance (feet)

7:00 5 125
6 150
7 175
5 125
4 100
8 250
6 200
4 100
8 200
5 125
8 225

7:15 4 150
9 250
7 200
6 175

10 250
4 100
6 150
5 125
4 125
3 75

7:30 1 25
3 75
2 50
1 25
3 100
5 125
3 75
3 75
8 250
4 125
4 125
5 175

7:45 2 50
2 50
2 50
2 50
4 100
3 100
1 25
1 25
1 25

Average 4 121
PM Peak 50th Percentile 4 125
PM Peak 95th Percentile 8 250

Exhibit C1

Intersection Name: Croaker Rd. & US60 Eastbound Left Queue



Date: 10/10/2017 Observer: K. Leigh
Intersection Name: 
PM SHIFT 4:00-6:00 PM

Approach: US60 EB
Left (1 lane)

Time: # veh distance (feet)
4:45 1 25

4 100
7 175
3 75
1 75
4 100
4 100
1 25
5 150

5:00 7 175
6 150
5 125
6 150
2 50
4 100

5:15 4 100
5 125
5 125
2 50
3 75
4 100
3 75
3 75

5:30 1 25
4 100
3 75
2 50
2 50
2 50
2 50
5 125
4 100

Average 3 91
AM Peak 50th Percentile 4 100
AM Peak 95th Percentile 6 161

Exhibit C2



337 400

429 427 433 148 459

423 284

4 134 15 188 27

6 11 221 15 31 20

754 538

756 2 765 782 23 746

6 17 65 66

487 508

941 953 909 303 1063

934 630

19 167 73 247 130

7 15 114 112 91 41

634 504

639 5 649 678 60 792

24 22 263 244

DRW Consultants, LLC
804-794-7312

Exhibit D
2017 PEAK HOUR COUNTS

WITHOUT BALANCE

Rt. 60 Richmond 
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23% 47%

35% 67% 23% 42%

67% 23% 42%

35% 65% 23% 47% 30%

33% 33% 65% 35% 35% 30%

100% 100% 100% 100%

28% 37%

32% 79% 46% 49%

79% 28% 49%

32% 68% 46% 37% 17%

21% 21% 68% 23% 23% 17%

100% 100% 100% 100%

DRW Consultants, LLC
804-794-7312

Exhibit E 
2017 PEAK HOUR COUNTS

TRIP DISTRIBUTION

Rt. 60 Richmond 

AM 
Peak 
Hour

TO 

PM 
Peak 
Hour

N

E
xh

ib
it

R
e

fe
re

n
ce

P
ri

ck
et

 R
oa

d
C

ro
ak

er
 R

oa
d

O
ak

la
nd

 D
ri

ve

Rt. 60 Richmond 

P
ri

ck
et

 R
oa

d
C

ro
ak

er
 R

oa
d

O
ak

la
nd

 D
ri

ve



2017 AM

2017 PM

2025 BCKGD AM

2025 BCKGD PM

2025 TOTAL AM

2025 TOTAL PM

0

200

400

600

800

1000

1200

0 50 100 150 200 250 300

O
p

po
si

ng
 V

ol
u

m
e

 (
vp

h)

Left Turning Volume (vph)

LEFT TURN LANE WARRANT
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Source:  VDOT Road Design Manual, Appendix C, derived from Highway Research Record Number 211

S = 200'

Exhibit F

VDOT LEFT TURN LANE WARRANT
WESTBOUND LEFT TURN ON RT. 60

AT OAKLAND DRIVE

DRW Consultants, LLC
804-794-7312
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Exhibit F1

VDOT RIGHT TURN LANE WARRANT

FOUR LANE ROAD

RT. 60 RICHMOND ROAD EASTBOUND AT

OAKLAND FARM APARTMENTS
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Guidelines for Right Turn Treatments 4 - Lane Highway

Source:  VDOT Road Design Manual, Vol. 1, Page C-16, Figure C-1-9

FULL-WIDTH TURN LANE AND TAPER REQUIRED

TAPER ONLY

RADIUS REQUIRED

DRW Consultants, LLC

804-794-7312



Lane Configurations 
tr:~ffI~r~urn~lvph>······ 
Future Volume (vph) 
1~eaLEIPitvplip1f · · 
Total Lost time (s) 
liane utte: i=aoiar t···-·., .. ~.:,· ...... ,, ... ,#··,: . .;,,,'/,>,, 

Frt 
Fit Proteofea1.T . . 
Satd. Flow (prot) 
Ftf PerQ'itle~.r < · 
Satd. Flow (perm) 
p~ak=bf'~rJ~§t()G ef-lr= · 
.A.di:flow (vph) 
RTOH RedµcllolHvi>h) > .. •. 

HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

+- t 

1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 
. ·jof9s: ., ·1:1-0~J.~;2r~~i~~;fr~·:~:~§L:'::"1:~~~j;~;.1°.:0Q•.: · ,. · 9:9sx1 • ·• 1.~tf :::; .~~;:.: ; .. ·.·.· ..•.•. ,::;,;1::::1~>0'Y'.:l;11l 

1671 3438 1282 3155 3438 1509 1429 1556 1615 1727 1455 
.·,:01951 :,·:.1;~1z;:.:::5J991J1f~~.~i:t.;jf~!~,titil'.fl~QQfh~l~iAZ·:i:l.'.QQI••:1::ilt:1\ '•• .. )i·:':i'.'(~i 1Q;c~it~:''.i::1~~ 
1671 3438 1282 3155 3438 1509 1429 1556 1615 1727 1455 

Lane Group Flow (vph) 257 626 1 31 
H~avy Vehic:iesl°b}; i . . :;;:Jf%"'.;~:·::2 '.5:o/«: ... t 26%;' J:. J 1o/cr::;:: 
Turn Type Prot NA 
pf9fer;:t~~. R:hi:tef ~;1

:~: i'·. :· .. : ... EF1~~;,~f£. 1~;Z}? .. · ·• ·· .. 
Permitted Phases 

~~1u,~te1t~~~~t~lijf ••·•· 
Effective Green, g (s) 15.4 34.6 34.6 1.8 21.5 21.5 5.5 5.5 5.5 14.3 14.3 
~auaf~d~1g:RW~. ··.· ·· ··ro~.1a; ::o,41:::1'.~r•,tiro1og;·::::o:2s? ·0;2?· Jt9~. :;:.:9.,9~ •... ff:q;~~z:",\~.{·:':,;:'Tf;oar;·.·:.·0:11, 
Clearance Time (s) 7.0 6.0 6.0 7.5 6.0 6.0 7.0 7.0 7.0 8.0 8.0 
V~h,cle Ekforisron:rsr .. .•.. ·····.; .• , :~~·;o;z:.·.~·· :;8l'~r··:2;$';·~~,. ;~a;,2,1:~;,Z:.:•~t~llt ;. s:~;: 1,.:;,1p;}~~: ••.• 0.2: .1 •;;;·;~~ • : r; 7 I7rt: ~,Z:,::: 1

: /0~~ 
Lane Grp Cap (vph) 303 1404 523 67 872 383 92 101 104 291 245 
vt;§:,~auoJifot; .. t\'Z;,;1f·. :::x:· z.ti1~t~~•11:1:,· 
v/s Ratio Perm 

Oakland Farm Apartments 

Sum of lost time (s) 28.5 
::.;:C'/I{~J~.~~.',·212,~;~;:: l~lktevel pf s.ef:\lfett./:,·~•···:>i~Aw!IW£i•~1/') avit~P .. •i •: 

15 

ExJ1 2017 AM Peak Hour 
Page 1 



HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

t 

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 
fit Pr()tegt~f ., • 
Satd. Flow (prot) 1770 3539 1615 3433 3539 1599 1787 1583 
g11}~~rltl1tt@x:.· &'.:)i:N::; ic:~;i~,::i:;,;ol95'.• ·······:·t:oo.sJJi?1[91JJ))jie5·:·{•.:•:,1~ijo ·. : ~'.lf~OPi\:·•. •. •0:95 Zij:,;jikdO•> ·.··. '· 1.;0A;•~·• (''.'.ff::;;:Ei~~l[~~]ijJ 
Satd. Flow (perm) 1770 3539 1615 3433 3539 1599 1698 1787 1583 1815 1509 
Peak~hour .. factoii}~iiir=i : • s ~ .· +~-O~Z,:tff,%Al?ic ~. 0~92 T+ .··o.9,2;L>;c;ot~,Z., Ii, ~j~ijl;I~ng:af;ir%~Jij~;JpF;],.%1i~;;'()~95 : ;i:9,95 \ . q;ij5 

Flow 124 548 65 141 733 329 123 101 45 260 77 176 

124 548 20 141 733 95 123 101 5 337 38 
, : •• 2%':< .,;c r2l¾;;;,~~%1it~li':J,if% ,::.,:~r~Ea : :i% .•. t,l:i:a#1a:;:. 1r.1%ii+i!¥iB% . .::J11!(2!¾ ;¥~ 

Permitted Phases 2 6 4 3 
Ahtuated Gr~en:;:r~) ..... 
Effective Green, g (s) 
~clli?t~~;,g/:gI~,rfr ;; · 

ro ao 6.o r5 ao Clearance Time (s) 
VehiqliE~~~i6n (s)··. · · · •··•·., ,. ;~'fey;~;;:, ;;11°~~t'\.J~'~Ji8f~;f1&14> 1:fi~~:1;~efe<iW~ft.·, 3;5, ~~',Jrf~~~f;i !·'' Q;~:·.;~1r~~fl;2• ":,7E~::'.''.':. :~:l~!1f:.JQ!4 

175 1096 500 251 1023 462 

Uniform Delay, d1 42.2 27.3 23.3 43.3 30.8 26.0 41.7 41.0 38.8 36.6 30.5 
Rtogres1>lo11 fact~~; ;: ,:f~_ ;:;:;;: rjlilDl/5li&i2i~i!l,Q>< (\f -~trY>:: .·••.ttJtl''. ,· i.oQ,'1;:;,<:'.'.1!'1°: ~'<i,'li;QQ ~t~ir!i!~o:• 'I ( 1 :r,:1

(' :,J; ::!··\ 4;~ lQ!11ki1 f ·1:og 
Incremental d2 10.2 0.4 0.0 1.7 2.5 0.3 8.2 1.4 0.0 16.9 0.1 

Level of Service D C C D _.c C D D D D 
~ppro~c;fi D_~t,~yJf!L , 
Approach LOS C C D D 

HCM 2000 Control Delay 36.1 HCM 2000 Level of Service D 
HC::M.2O00::Vofume to'Ca~~citY ;fatio~tl~i;z;;~,P:;(:2t ,g,1.6;,d;:•• ;:{;f;t::.vi~.'±'f;'$~·• •,:1_ ·• ·,··£:, :,LdJ!,~ms .. : .. '.: .. ,..;;:C,;!';,>M$llW%0c.,L;,;., .. ,:~xfiioil.:Si::it: ..... x:.,,<.: , .. ,,:,.J:,/).:.·.;5;,..:,;.; 

Actuated Cycle Length (s) -~- 96.8 Sum of lost time (s) 28.5 
!nl~rs,ecfrofl';£iage¢ity Utilization 1

, •·•: ~ •,:;';J.::'.t>l;Pi,:e.J;1;J~:l;i1s:;•f: ''1Ct:Ut"t.ilii§etv.lce,'~;.;1c;~~:1 
\ : •. :,;~ • £i</f77':'t1:v ,:,f,f[::4~ < l,:-'z;;s,·<itzy 

Period 15 

Oakland Farm Apartments ExJ2 2017 PM Peak Hour 
Page 1 



HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

Lane Configurations "'I tt (' "'i"'i tt (' "'I 4' (I 4' (I 
!traffic>;J~l~rrfeJvph). '.,i~~~·!:~i; ;J'.§ij£~.i~i'~~~J!F ;F3'~~-!f-~~:,;~:e11iF:!t~i~~::'.;;i):1;~§JZ~~;~J4~F~J~;~3::; i'.[~r ~1•·Z: .· · 14~ 
Future Volume (vph) 239 581 32 37 307 160 36 50 47 203 21 145 
i,~~,.~0w,,~iOOl)}'f';·r:;~:~) , ::1ooj,·,:2;~Ji~JJJ?1~frjij9J!~~E!~Pi!~l~ii~!~t£::::11m:~;::1~f~~=i1~~~:'.:i~~Q.:: ·.·.1eon 
Total Lost time (s) 7.0 6.0 6.0 7.5 6.0 6.0 7.0 7.0 7.0 8.0 8.0 
L;~]t~;!;J,p~.'f:l#Of';·.,·• i. ,,. >f•.!'O.XK,i,,·i• 

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 
1=1tlifr>te~tet1 
Satd. Flow (prot) 1671 3438 1282 3155 3438 1509 1429 1556 1615 1723 1455 
B~J:>~rmi'1~tj· ·. 1r+1~1,,.~~:·;L .·; Qi~S.i/:.·1;:oeir;!.;'~€f.V11~~rN8,r~IIIIU[QQ:;l0v:.~ll~.?1,\o@;:>):<::0t!l~IINNJ;'.1:: ,,, •·,·;;«9~·· •.. ·.·· 1:!,00 
Satd. Flow (perm) 1671 3438 1282 3155 3438 1509 1429 1556 1615 1723 1455 
IR~~~~RQ!Jr factorr~~ft,;';,iS1:fC, · .. ·• 'Et92:'::.'.'. .·o:~2.Ji;,,; ft.S~f~~2,· ;: :o:~g:~/;~0;'92•''.'.,'.;',io,92·.··' . ···p4~~1,a~2'.'1,fsC:tf~94· . Ai0;92/ ,:. ·.P,9~ 

Flow 260 632 35 40 334 174 39 54 51 221 23 158 

Lane Group Flow (vph) 260 632 14 40 334 42 39 54 3 0 244 27 
H~~ivy Vehicles,{,$];~;~: '' · · · ':;$~;. :: s~:~~;;;J~*'?lflll~'.:~j;X);(~it,C~t%::;~~;~-: •· \~:~t:!'i~:::Iifli\fifj;:,4%• 2,0% •~ ... ·1·to/Ji 
Turn Perm Prot Perm Perm NA 

v/s Ratio Perm 

Uniform Delay, d1 
J;>rl)(::JresstoifFa~tbr · · · . ·.; . 
Incremental Delay, d2 
D,~i~i•(~I: "L . : ..... 
Level of Service 

Approach LOS 

2 6 4 3 

18.3 0.3 0.0 0.8 0.4 0.2 1.0 1.8 0.0 16.6 0.1 

C C D D 

Actuated Cycle Length (s) 83.7 Sum of lost time (s) 28.5 
int~rseetitio:6~pa,~ttybtffizat19n· •. ··::·•f'i&11, :·2: A>2:~%0:::JO:r,1GJ;!1~~k~lpf:~:1:.~/·,:,J;i••t!)§,;:;1·~;· fit~;:··· ,•, ::•·¥:l /'.i:::>: •;:<;•.;;i 
Analysis Period (min) 15 
P ·•- ·· crit1bailane:@f oµ·p ·• :·:; ; . ·.;;;r·:f2'~f4l'tt,';ri;~J, L.,.,i, 12P.J.'o'"''"r,.?'."JI11:i',!.1:Z'J'::,;;r:r,}:se :,,JJJ1ff}EJ!'.:~,:~:!~i:~!f~::~:1~ 1,:11::J,.i:',::: 

Oakland Farm Apartments ExJ3 2025 Background AM Peak Hour 
Page 1 



HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

t + 
Lane Configurations '{' 
traffi0:Vi?!l/fu~::tii>6t\ · · · 1s~ 
Future Volume (vph) 123 544 86 164 729 327 132 107 58 267 95 180 
(dt)al'fl9¥/;(Vp~pl~:,::~.:. ,·: :;1.:·•··.,·.:~t,;;~~r-·w;1Ef,n01:;j:01~-;!1flfif P¥;l;$$flf~)f.,;.lf$!fE!IOOi$;~SQ0,,·:•1··Jj§Q·· .. ::>.1eqq 
Total Lost time (s) 7.0 6.0 6.0 7.5 6.0 6.0 7.0 7.0 7.0 8.0 7.0 
t~~~:i!fl~ll=aefCir ·. .. I .• }.21

,: .' 1:00/ I... (),9&.;~;;r~t00~5fe&,!@;97':jc''> ·~~~~::'t?: tQ0 •·.·;,, .. ;;J);,~fuh I ;();~&\ 1!0t~l(t~o ;; +,;6:rfe/§1;;,/(t;{fb~iiizL{.1oq 
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 --=-~· 1.00 0.85 
i;ip~ro~~~t~ • 7:~t~~~~' Q.$~. '.; ·1 ,oo:;~;f1,4q:·;~1~;~5 . ·::t:~ltE:~:'.Eoo , ~. tlt9~;>,:w1,,oo:·;··;wt·~g .·.·., ·, :;;;;71ii;;/.1f@;~{f;ffff;':f.f!~ 
Satd. Flow (prot) 1770 3539 1615 3433 3539 1599 1698 1787 1583 1819 1509 
RltP~rajijteq . I.· ,?r'P#cr:p. (7~;,:~;j:~ ~.;b~:~~+Y~2f#;.QJ)i:,!'.~::;r¥J!;JilJ;~§;.:<,:t;Qg,:'{,';.;;y14m; 1::·e I);~~ ic;0st1t;OQ. 1

1 .. ' : • 1:ID:::, ;·; .··•;;;;;;fjl"i~JtltWr\J14 
Satd. Flow (perm) 1770 3539 1615 3433 3539 1599 1698 1787 1583 1819 1509 
Peak~hour factoct:JhRj=·•i::c·;·:;·,,.·:7;Q;$2*;c01;tij?§~?:":;ij;9z::Jr:;J~;~f .· ";·;···o:§~'.·;·:;~zft~z··::····0,§2:;;;;;:o/m~?···· ::!.oI~f:•·.:::,~&:B~710,;,~p~~6::;J\::»!«~ 
Adj. Flow (vph) 134 591 93 178 792 355 143 116 64 281 100 189 
RTQR Redo¢tior({vph}:•·.······ ;'.''; ~;:~'"'fft1¾;f£;'~·· ;::,;;:•ij.foi:,R,;:'.:jicy~; ,~.;,Jf }/ilDJ;i;::,J( ·.··--~ ..... ,;,.,,, ,~;;l1K:· ... ~~~.:,,1:\:/?'?Cf:CI'..::! 
Lane Group Flow (vph) 134 591 29 178 792 113 143 116 7 0 381 
i-leavyVehibies:'fo/~f.. :7 ?"'.*!o/,J:'::r·:iz~~ · :0?/ii', :i•''~foi:]··,,·, .. ,::2%''::,'.~ifll1~·~:·:,'71% .. ~T;:;Ib/4•'·;~: 'Wl~iil : 1%'•'J),W/4 ....... :; ....... .,, ••. :--.'7=% 
Turn Type Prot NA Prot NA NA NA 
Protected Pii&ses\ ... 
Permitted Phases 
t\ctuat~ij;G'rii~:;~'(s).' 
Effective Green, g (s) 
~oliiiiteif~tgja~o,·· ·· 
Clearance Time (s) 

2 6 

7.0 6.0 6.0 7.5 6.0 6.0 7.0 

4 4 

7.0 7.0 8.0 7.0 
Vehia~ .. s){fe,flsfon <~f .· ·· n~:o;:r-~-r~: :~·: ;':3~5~;;;:r;i~e:~~;l~~~ui~~;;f~~;z~~;;;~ :;, ,a:-S:'.i(·{~(;; k,~f,< ;: ?:; _ :1r:~~~:s;zf.efii;2:<:·: :~~:-~~K;:itf~;:;·;,~r0~~tr~~~~~¢;2 
Lane Grp Cap (vph) 177 1087 496 270 1029 465 186 196 174 412 165 vi~RauoJR~l~ ..... ·.· ............... i .. , .......... , .. "' 

v/s Ratio Perm 0.02 0.07 0.00 0.01 

Uniform Delay, d1 45.0 29.6 25.1 46.0 33.3 27.8 44.5 43.6 40.9 38.9 41.3 
~~i§fe~.~!9tff:~qt1:t"c•:·:I§¼Jti:'.fI1lq2:,'-,: .. tP9r:tf[~~;QQ;:'~;;J~~{;~'1(;Qq;;;:'..:1~~i!iLil'.1-99'..:;!/'.:fij9{:,.0,.~lff;~~Z:.1"11J!r~!:'.l!~I 
Incremental d2 15.0 0.6 0.1 4.4 3.6 0.3 15.7 3.2 0.0 26.0 0.1 

Approach LOS C D 

Oakland Farm Apartments 

E D 

D E 

ExJ4 2025 Background PM Peak Hour 
Page 1 



HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

t + 

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 

Satd. Flow (prot) 1692 1282 3438 1429 1556 1615 1723 
tlf Permitted .••.. ;::;;:;:;'~·t~t:Sw£;:y1,.:.c0i:95;f(qw1;.1~-"oo .. /, ' .. (Ji95/; J<;1r;i~e/. /,J,00,v;;.:, 0:9S :, h;(&ett .• ; ,y:f;.Qat±<s:f:1:l,;;<:Jf+!JJtS§ 
Satd. Flow (perm) 1692 3438 1282 3155 3438 1509 1429 1556 1615 1723 
f'eak:h.9.qH'§gtQt~·PHF· .... ·· .. · .. ··· .. •·· ~;O;,~zi:r:@~.•·;; ·, p;9,2:.;,· .. :,0.Jltfl1Mi>;;:~L;!Ja;ttJJiP2;;J1ilJ;;<;l'>:o,-,r;1i,:0,9Ztf•:o:a2>;;:~~ 

Flow 18 275 654 35 40 339 174 39 54 51 221 23 

Lane Group Flow (vph) 293 14 40 339 43 39 54 4 0 244 
He~vy.~ehitile~:(3/01'.:+ :': + ',vL•~.~:;'.:;,},t;;£%Af1;,, j~~~t;;;i~% ·.' · ... < l1%,{:•11r,J>i500 / •. '.•:i~·h;s;(.'.2()%! ... ?}~,:~?Jn• i i :{/4I0'6tf~. ·. ~;.;,JiJtlf;~-
T urn Prot Prot NA Perm Prot NA Perm NA Perm NA 

v/s Ratio Perm 0.01 0.03 0.00 

Level of Service 

Actuated Cycle Length (s) . 84.2 Sum of lost time (s) 28.5 
lrt!ersecti9n·Ca,~a9ify.Utiliz~ti<>rE';T:T~::r;;•1·l'.;!~;~,o/d~:r:· .;;:g~~~-~~i¥1w=•=l·' .. ·.:~~ici1ftdz!~•.}~'.=•s:··· ... • ..... ,:J'.L: 

p~~ -~-=~~~- 15 

Oakland Farm Apartments ExJ5 2025 Total AM Peak Hour 
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Lana¢onfigurations 
Traffic.V'olume,fvpl}) 
Future Volume (vph) 
l~~~[Fi9W: (yphpl)' .· ··•· .. ········ 
Total Lost time 

Lane Group Flow (vph) 
HeavyVehldes·(o/~J'~· .. ···· 
Turn Type 
ProtectedR6ases . , ···· :,, ". ,.··, "';,·.,.-~,;c:, ;'" /{ ~,~; .;,, ,,, , ,".:, ,, 

Permitted Phases 

Perm 

3 

Effective Green, g (s) 14.4 
~~ttl~t~d~~l§:~~~ : .•.• ,, 

0 0 
fW , (t1~7 • 

Clearance Time (s) 8.0 
w~ijfg{e'zli~iisi~ ($;)fr'· ;,;.~,l;.k,• ..•. o.~ ... ': ( ·. ·. 

v/s Ratio Perm 

Uniform Delay, d1 
Progre~si911pa,9l~[~, 
Incremental d2 

Oakland Farm Apartments 

0.02 

29.5 

HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 
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......... 

Frt 

HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

+- t + 

lj!pidt~ote.<f::·:.i ~.·,.. .·•' ,•,:~0It.:··· ?•.I!Jf:':Q~9i!A2;Sit~Jllia§illR1n!!':f(Giit,:~leo:sfl{fJl;'.;~;g1ifiii1ji:~111a,1~0(f?~/-;,~~j;i:·;'''P1 ·/!.~:~~ 
Satd. Flow (prot) 1770 3539 1615 3433 3539 1599 1698 1787 1583 1819 
~tt:.gefunirt~c(;, ~;z~:t;sft·::~~0"~f·:l~:~;;·;:~;.;iqi9afJf;t~f®'.ffi~i~oo:,;;7!0:~~~~J~:~~oo~:-:t'fit.llJ'.;~'~:Q;~Si~f!~ioJ~Wl!0ffifJ:,;;,ri~~0~tf~ 
Satd. Flow (perm) 1770 3539 1615 3433 3539 1599 1698 1787 1583 1819 
eeak~11ii\if.taGtBr1.PHE ... ·; .· · ..•.. :._·:;:o:~zr:.~,:~ij;~zr•n·•ttij2',.~]i.9'~~JWAa:,:~••e#tI92;:ll~:?tTi?:Oi-~' ·.-:0;91;~vv1o~wJ1fff dirffl 
Adj. Flow (vph) 11 142 604 93 178 817 355 143 116 64 281 100 
8-ltP~-R~!:tvc~o9;I~i-:;-·::,1· P:,c;: ,;: ···: Pi•---~:,-. /.7.,itl&i,--c:, ir:;1!lr8::;>, ,ZFim:f~<Y1illq1 ,,:dy:1:'i2-P · ;, .. · .. ··: Q 
LaneGroupFlow(vph) 0 153 604 30 178 817 122 143 116 7 0 381 
Heavy Vet:ik;les:~~)'.:,;; . 7,i,;,: '., .'I;1:!~Thr,:::'h:~o/~; ·fi, ~'-~Ari;h,;,,,;;:;.;Qefo:; • •. · · · >,?1M;,· :''.., ;;:2~°' • ,; .: '.1% ;,; . /1% ;:.; e.1;1PAJ ·:1• • .::::,;1a%~i¥ ' f;,f P/4,;;"7z,;~1tO~ 
Turn Type Prat Prat NA Perm Prot NA Perm NA Perm NA 
F>r9teetea-zlil~ases 

v/s Ratio Perm 0.02 0.08 

HCM 2000 Control Delay 42.5 HCM 2000 Level of Service 
fft.:M ~900 \!qi~~f6, P~P?9ffyfijft~f'jiili~i];··· ;.,::,;;:-·;· ··;·,·,:-;.;-,;;,:,77;"''""··,·;;,..,,.,.,I· 
Actuated 

Oakland Farm Apartments 

0.00 

D 
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Future Volume (vph) 
raeiil=1ow <iPhlilf ·· · 
Total Lost time 

Frt 

Lane Group Flow (vph) 
HeaWWnlcf~~(o/~) / 
Turn 

Permitted Phases 

Effective Green, g (s) 
~<it~~ti4:§Rf~a,ij6 7 .. 
Clearance Time (s) 
vehicte;exren§fon····(sY 

Uniform Delay, d1 
Pr~gr~~sion Fa,etdr \\ > 
Incremental d2 

Level of Service 
Appro<1c~·o~i~y(~) •··.·· · 
Approach LOS 

Oakland Farm Apartments 

195 

0.85 

3 

23.3 

33.0 

C 

HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 
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l:ICM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

t + 

Satd. Flow (prot) 1692 3438 1282 3155 3438 1509 1429 1556 1615 1723 
ff[P~iruii(~g:::~::~f~·; :0,'.95' :1,~o·::•.· t, •· 1,0J).•.: .: : :Q,P)~s 'J·;.'.;;Jtfl'o:x·. ; 1.,QQ. ;~f:~;~.~1 : •· .. :~,~J;t ;:·.tJQ~,,;,;·~'·~ : ;;i:ir:.e~~ 
Satd. Flow (perm) 1692 3438 1282 3155 3438 1509 1429 1556 1615 1723 
Pe:~k~nguJ<t~'.ctd~ .. ;PffiF :: . :;·~ : ::;p.ij:r:; Qi~ii •. _ "9'.~? .T b+9~2;:::,ot~2i' ~ : . ij9,•iiiJf9~~,TilM$>~ .· ·co,fjj~J·pJi;Ti? b.92:~z;i, &:9i 

Flow 18 275 654 35 -40 339 174 39 54 51 221 23 

0 293 654 14 40 339 42 39 54 3 
•· 1~·: 1.£"~~/4.ti;~J: .. ~e%·r 2,r4j!f,f:117~. ;;p~~;;;H~~hl~i.;·•i:io:roi;j;t~J!!i~Jo :.:!•iY'1i1:· ,· 

Permitted Phases 2 6 4 
~lti~t~~·;Gre~g~~~~l?i,:;;111,2a": >.·· 
Effective Green, g (s) 17.9 36.3 36.3 2.6 21.5 .5 5.8 5.8 5.8 
t-g1~~ted g1q Rii(i§0J;' ; : : , ·L > · ;(!Qj2g;· ;, .10:Jtf.;;,.;r :•»;f1•: <'.'; · 0,0$L . •:.:.L9-~~· ".:'~!$)%µ,::)o:11L?t;;i~9~Pf :"·~qi:' 

7.0 6.0 6.0 7.5 6.0 6.0 7.0 7.0 7.0 Clearance Time (s) 
Veii1c1e exten§i3fi~tsf : :~~',{i~::T~;;;~;p0~tJ:A~:t :v~-,z;,~~~$~¼ ?:t,~:~f~ar~ {'."· ~:~:; :::o:~2.,, :. ;~;,5n1:~~)~YFs:;~·-'.~~rf~~s;-~;1i>~:~--a~r~t!:~\·: ~o~~.~·?~~~ ~~· 

Uniform Delay, d1 
F(9gi~§~I<in·;f.~2f2t: 
Incremental Delay, d2 
Pet~y>($), :'.:'.}', ... 
Level of Service D B B 
~ppi-q~<;ff Qe1ay1ij) · 
Approach LOS C 

Oakland Farm Apartments 

D C C D 

C 

D D D 

D D 
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Lane¢onfigurations 
'r:rafficVolUm~.(y~tt}·· .. 
Future Volume (vph) 
IdealFt9w{vJi~pif .. 
Total Lost time (s) 
Laneutil:.faptdF:/; .. 
Frt 
~1~wr9ieptetf ····· 
Satd. Flow (prot) 
Flt 'Permitted . 
Satd. Flow (perm) 
e~~{ijpµrli~tgr,J:HF,; 

Flow 

Lane Gmup Flow (vph) 
1-1eavy\le1ii1e1ess(%)·' . 
Turn Type 
Protected Phases ,:;• 
(, ,;,, .. ,<"< ;•,w- ;,.,,• ,~;;, 

149 

0.85 

1455 
,.1,:0~, <1,;•1:ai. 
1455 

28 

Perm 

Permitted Phases 3 
Actuated (,r~en,~,~ (sf • i ... ,.:t~t2i~''}•z~t,~';; ,'.'. ..•. ·. 
Effective 

v/s Ratio Perm 0.02 

Level of Service C 
ARPr<ia.cb: oeiai,~f, ............................... . 
Approach LOS 

Oakland Farm Apartments 

HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

·:::,~;;;;fjifi¥P,1tP'<,~ · '. 
,-.~:'(;"·.'.;;,: :< '; 

, .. ,. ·--. T-7>';,\,}'/""~" 
-- ·/i/i:·., ,,''' 
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HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

t \. 

Lane Configurations . . .. .. . .. . .. .. . ... . ... Jt ++ f 'f'L tt J' . , . . 4 . . 'f' . ··.·. . . 4 
Traffic Volum~{Yt~r,t~t:,:\x0· 'X:f~Q3111

,
1

(

1 55GJ}l,'.''.;~~;~t1~.;,:]i~;<,~~7"]t:&t~ii\\;1::J~s,.'{1
] 5if'.:.··~;:267;·;; A ••• ·:~§ 

Future Volume (vph) 10 131 556 86 164 752 327 132 107 58 267 95 
'1··d· ~al i=fow{·vonh·1">:· :.:: .. ;, •• :,·: . · 1~~im0i.~*:1~.oo.: T' "1§00 1

·• ,; : ··1s0f;i,1,j1!{5t"t0oa1.g:~:::1~:1": •'kyi'.iml\\'{~1
:'; 1'ein:iWY;;;t§.001::]il900':: :i1sdtf •:1~•1900 

; • .,·,'. ; .. ;¥ .• , : WY m v,t':,,,3f)L,_),'., , ',_,,, , ' i'., )>:.i"o~~!:t,::.;-2.·::.~ ...... -~~ ',A',,,,_. ~ ,:,.}.,;.,, '.'.>w..i,o-ia-M.< ;:~m,_,:)\_,..',q;v,_,~f;L,'';.,': J? -0-9~¼"~-:~L: ,.h~1t!$ilHtt-.:.v ,:.;,A-<i;,48:W&JE,_,;·:,,..,,_,~ '" ,%/ :;_.~...:,-...(,~_1_..:...:0-,..;,,s,,:,w,..,.,;,,,.:'..,;,_ A . "J 

Total Lost time (s) 7.0 6.0 6.0 7.5 6.0 6.0 7.0 7.0 7.0 8.0 

~~ne Otti.Facior, ~: ; ..... · ,.,':;~1.t<'.:: . . . .. 1,~:~~,:~t~:n~~;1~~~ :::·~:~~· ?'1!\r~~~;=·! '.f ~~;11,,Tuc~~~~· ,'~'.r~~!r7;:''la::lk~L1 T'~;:2jx~;~~ 
,1tfr9!~~L:~ .... · .. ·.·. ··.,····.·::•·····:;~::.~.i:~~:::::];,<Icr,··.: ]:®•~~~~iPl::Z~lm~a1~~1~·:~:1t~ii~~Dl®;:~~(~~9~::~FF.~:.i:;~: .. :.·~~o:;~~ 
Satd. Flow (prot) 1770 3539 1615 3433 3539 1599 1698 1787 1583 1819 
Rl~i;l.erm1~en,;; :;/ .·... .. .· .· .. ······· .; . . . . ... . . . .. .:o:9s.j;;;ittil:~00,:'.·i,,;;;.~;{oo··:·::,;;o:,giiJ,;::' {oo,,;J~.~:tiii .· /o:;a~k5{\-o'·;::{\11jo,1:•·.~·] £}:· ·oJ~§ 
Satd. Flow (perm) 1770 3539 1615 3433 3539 1599 1698 1787 1583 1819 
peak~hour Ja~toi~~ ~Hf ; , .·· • .. · 'I ;0.9.?,: ·; ; ·o\~2·.·,::~:,p:92;:;4 >0~2< < • •0,82 I~ ~:'.\1~:22:; '. I )f92]';;2'.l~,~2; .. 0.Q,~;·;·· : 0.91 <i~i]i.951 ,;:Ptfi9~ 
Adj. Flow (vph) 11 142 604 93 178 817 355 143 116 64 281 100 
f(JQRJ~~~ct,oij]vR6) . 
Lane Group Flow (vph) 
Heavy vefiictes.(%) 
Turn Type 
rw>rotect~~mises •. · •· 

0 153 604 29 t78 817 126 143 116 7 0 
· ... · 2%' • ·2%''. I • ; 2o/o • • • • tf%:y(s'AJo/<i' \: I <~%'~1;:,,.J".19/4.: · .: 11::~t~~;::,i,))1'%•;:if ,2% • 1 ~ \ t% • 1 

• : I cf% 

Lane Grp Cap (vph) 186 1087 496 268 1008 455 182 191 169 421 
y/~J3a~\t{P~p· ...... ., , ....... · .. ,·.· .......... , ... . 
v/s Ratio Perm 0.02 0.00 
~/M~atig · 0;82;:~;t>;,Qj~¾;:f~A11~0tl ·\. Q~66 i: :To;a;1 '· ;. ··. 0:2~:; ;.:, 0;7g:, ,~. ;Ojttt ': · .. 'P:Jlri£!1;~>·;r · ,;i{~~lll 
Uniform Delay, d1 45.4 29.9 25.3 46.4 34.4 28.7 45.0 44.1 41.4 38.6 
~~gf~~skiift'~cf~t: .!;: :";; ,:.:4.izi.;:~L;::==: .. 1.00< : .... 1~00. . ;: ,; 1.00 •. . ; · tort )'.;;:J\~Q .; , tpo., .•• · :;1;00, ·:, ;::1,-po, ' ... •t).{li~i ·.· ... \:':·~1i<~c•• i~n~ 
Incremental Delay, d2 23.4 0.7 0.1 4.7 5.2 0.4 18.3 3.7 0.0 ........ 

11 
•. ,,""··•··m22.0 

l!)elay•($J: l::,;ii. 
Level of Service 
~ppro,a91{p~ii1:J~L · 
Approach LOS 

HCM)5)00 pontrol Delay ... - ... . .... 42.0 HCM 2000 Level of Service D 
HOM '2000 v,1J1me to C9p;:1ciN: ratio. . . .'i1s;,:;;,~i;~J~0;t,l'... ;:.1, ;,.l.. ,\),,,;.: : · · · · •. • .· , F'x'>··J :]? ·:::: .'~.;;~ .. · , . ·· ts;~ : · ·· 
Actuated Cycle Length (s) 103.5 Sum of lost time (s) 28.5 
fnt~rsectiop ·c,apadty Utilizalion'. .. :•YT, :<: '.)ti]k 7'2~§% :. : ;

1 

,: • ;JCJ.LL!lUPEtlX~ ; , ; £!k~A ... · ... <~> >· · ,;,'.;C: '<l. '. .)),ii;;: .· .. . ... ""·""'"·'"''·"' 
Analysis Period (min) 15 
c.·•G~tifE~Jr;,?p~!3ro4p. ..· .... '.·':·~::aa),1/:::~~I;,; JI';, ?~L ,1·•,.r·.···::.:,,·<•·.·1

• ···':CF.1'·.··.,..·./ .... · .7:}0f:c:.· .. · ... ·5,]a; :··,·•·G·:·.· \:. ; 

Oakland Farm Apartments ExJ8 2025 Total PM Peak Hour 
Page 1 



Lana¢onfigurations '{' 

HCM Signalized Intersection Capacity Analysis 
1: Croaker Road & Rt. 60/Richmond Road 

TrijfMVotume, (v~6}.~,2;~~·I,~iLs~~j&~'.,!,,;,uiE~~::;: ;. .. L:m.\'.mc' :;\'., .. } 7•· 'Cc :,·~·e:·:11l~2:z1~~B~;~r1~:":,.:~;;;~,jj,jf ·:·.1,~~~,.~3i,~~iT ' 
Future Volume (vph) 195 
lg§Jcil FJow.(yphplf'. ' · ·· ' .9<0f;ibi£ \.· ,.c, 
Total Lost time (s) 8.0 
'LaiieUti1}i=acror 

", vvs- ww,w-s-• •--w-•• "" 

Frt 
i=lfProteaecr· 
Satd. Flow (prot) 
i=1f Perrnitt~ ' · 
Satd. Flow (perm) 

Turn Type 

0.85 

Perm 

W ,.•~•;,,•w• ,,,,-·vh">"m""-'-• ,..,...,. ~=~-:"V""%h1/' ·:·,-,,,_,,.,,•,:•:\.,•;s,7-..,;p>.~-y,..•r:,;r•p;;w~os 
<' ~>-~. ~· _·:.< ' __ : :;:'.":·:-~_<i--"<-r<~>,,..·f~;>~( ",;: ···~ .,,.;<,:.~»Ys.;::::.J:t.S&: ,__· "",· ,_, ~,>N·.,":f'<J.!.'i:.L.,, ., 

,•••, ";,;••' ~:, z.,,,_~-,,,•'i·<,,·' ,, ',,,,o __ ,,,•,>,,',,, ' VVCM"'~,.,, S,~'"""'•'VOO,VO ;•.f,<½>:,: o opo"'i.w,~ocW'CC•U•,>•;s, 

./,·.'·>·.Y':_ ~,~;\· ,,,<,\ /.;w'.' , .. ss\,.,.,--.'., ... ·,.:,:.,\/\?~,\2,~,t'l('ss'<,'.ssss"" ½'<,;. ,~,,,',,>:~,~-~~~w ;--__ /,,(~--,<::~:(;:,,~)0>< .. '< ''.,'>,.(>,<~'"(:?00,:j( '\ __ ,,;, f'.7~:~.:;~~;::;~j 

, ,<:'<~ -'"'"\i ,. • "',._N"', •.·<"'' ,,mwN,'"". ,," 

, , , : , j1J}tjJ' ,.) f<-: -, , ~ · :~is1<4,.:~, :,.,, / , 

Pfoiecteff Pfi?ses::,: .. :;: ;;~~ :t+,:,; ,;:"r:,i;s,,: :'.::c: .. . ·'·'"'·'·"'"'"·"'···,i,,.,.i ..... ,o,, ...... , ••••• ,., ••• , •• ··""''"''~~"'-""'··""'"··'·";,;;., ........ e,,~.,,,,, .... 0i..... •.. 

Permitted Phases 
~Qfufaj~dt;r~~nf~J~r·· ' 
Effective Green, g (s) 
~~tua!eg:g/~;l~aJig'. .. ··. ,. 
Clearance Time (s) 
veblcie 'exfe~$foWi(sf .· 
Lane Grp Cap (vph) 
v/$)~atlpP~~,t)'C ·,· ·.,·· 
v/s Ratio Perm 
vie Ratio 
Uniform 

Level of 
~ppr2a9t;!Jt~la,iK~) 
Approach LOS 

3 

24.0 

8.0 
.· ' ·· .. /i;Q;2:::;,::;: 
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Int Delay, s/veh 0.3 

Future Vol, veh/h 771 2 4 429 
Q~rt~!cpng Pflgsftl'9t, ·· ·. Qzct:;t.,o.• .'9,:. :: .. Oi 
Sign Control Free Free Free Free 
RI ¢11~11n~!ifed /\;?F/k/···? ·~~~;· \; '~:TN§n~: ..•.•..................... , .. , .. ::.,.,, ....... :;., ........ + 

Storage Length 
WllJ~.Mf3di~11;[~~9~iJt .@~1:· 
Grade,% 
FI~~t Horir](~q£gL · .. 
Heavy Vehicles, % 
Myn,t:E!o,w: <·";' ;: .... · . 

Follow-up Hdwy 
~j~;G?P4~"an~ll¥~E . 

Stage 1 
i];··· :~!ii@~?s·: 
Platoon blocked,% 
Mi?Y Gatb1XM?ti:~~ver · 
Mov Cap-2 Maneuver 

.... st<foiF 
Stage 2 

Oakland Farm Apartments 

HCM 6th TWSC 
2: Oakland Drive & Rt. 60 

ExK1 2017 AM Peak Hour 
Page 1 



Int Delay, s/veh 0.5 

Grade,% 
P'Ja~wour factaf\:,;;0 ;, .. 
Heavy Vehicles, % 
J®,tT;1tJ=!owD~:d1. 

HCM Lane V/C Ratio 
t!PM,. C911trtjl{2~1~ils} :,i '" ·.: 
HCM Lane LOS 
B'.~M:s§i~1<$ij~:9i'.Yi~)·•·.:· 

Oakland Farm Apartments 

HCM 6th TWSC 
2: Oakland Drive & Rt. 60 
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Int Delay, s/veh 0.2 

Sign Control 
RI;Gh~nij~Iiii[;; 
Storage Length 
M131J.·111.M:e,.cttarr•$t9ragf31:.#, ... 
Grade,% 

Pi~k••H~ur.f:iit<iF: 

Follow-up Hdwy 
P:Qt·~tH1}M~feuyel' ·. 

Stage 1 
{.l?J~~i i::'.:i •.. ·> 

Platoon blocked, % 
1¥12vGt:11?d .M~n~.gyf3L .: ' 
Mov Maneuver 

Oakland Farm Apartments 

HCM 6th TWSC 
2: Oakland Drive & Rt. 60 
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Int Delay, s/veh 0.6 

Oakland Farm Apartments 

HCM 6th TWSC 
2: Oakland Drive & Rt. 60 
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Int Delay, s/veh 0.3 

Oakland Farm Apartments 

HCM 6th TWSC 
2: Oakland Drive & Rt. 60 
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Int Delay, s/veh 0.5 

Oakland Farm Apartments 

HCM 6th TWSC 
3: Oakland Farm & Rt. 60 
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Int Delay, s/veh 0.7 

Oakland Farm Apartments 

HCM 6th TWSC 
2: Oakland Drive & Rt. 60 

ExK6 2025 Total PM Peak Hour 
Page 1 



Int Delay, s/veh 0.2 

Oakland Farm Apartments 

HCM 6th TWSC 
3: Oakland Farm & Rt. 60 
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Lane Group Flow 
vie Ratio' 
Control Delay 
Qll~lle t,)~la,y} 
Total Delay 
Qµeiii,[~ji·49iff (~f '.; 
Queue Length 95th (ft) 
i11ternai).lnk[)isi~lilt· , 
Turn Bay Length (ft) 
Bas~'ca. acif>(v nv.: ,, '. ,,,,J;t,, ,y .. .R l 

Starvation Cap Reductn 
~i)11lbil9tQa~:R$~~9t,O . 
Storage Reductn 

~ ygltime~~~eeef~~~j~ij~~il:f~ue''~V:~e,_,. 
Queue shown is maximum after two cycles. 

Oakland Farm Apartments 

Queues 
1: Croaker Road & Rt. 60/Richmond Road 
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Queue shown is maximum after two cycles. 

Oakland Farm Apartments 

Queues 
1: Croaker Road & Rt. 60/Richmond Road 
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ff1'.~$!YA@ercenu.1~<. 
Queue shown is maximum after two cycles. 

Oakland Farm Apartments 

Queues 
1: Croaker Road & Rt. 60/Richmond Road 
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--+ t' 

~stifpetceni 
Queue shown is maximum after two cycles. 

Oakland Farm Apartments 

..l 
I 

Queues 
1: Croaker Road & Rt. 60/Richmond Road 

Exl4 2025 Background PM Peak Hour 
Page 1 



Oakland Farm Apartments 

..l 
I 

Queues 
1: Croaker Road & Rt. 60/Richmond Road 

t + 

Exl5 2025 Total AM Peak Hour 
Page 1 



Oakland Farm Apartments 

Queues 
1: Croaker Road & Rt. 60/Richmond Road 

Exl6 2025 Total PM Peak Hour 
Page 1 



f +l 
I 

I 

Queues 
1: Croaker Road & Rt. 60/Richmond Road 

t 
Lane Group Flow (vph) 293 654 35 40 339 174 39 54 51 244 162 
~tc 'Ratio .•. :·;;7.,.· ········ .. '. . . .: .iQ.fil>:: .. ~'.iSUA4i ,:·:,•· o.os· ::', ;,>0;21J1::r:~l!:f©:1'1;:;;~q.~:;;:";;t,(~ ~t·rw ·.o':,.4~~t:1t~0l:7a · ,:~;1~~3-tl: ·:, 
Control Delay 51.6 21.5 0.2 48.1 36.~ 2.7 48.9 50.3 0.8 53.6 3.2 
queue.pe,lay_... . :•·· . ito 'y::· ;,:o.d'a:),··o.~~lz.o.o :r·;•o.p;.······;;.·i~'f)'i:'······~Jltf;?,T~:ro.o· ··•·• ~ '(j:~··r:x·~sF ..... ~··o:o: :w. ;] 
Total Delay 51.6 21.5 0.2 48.1 36.~ 2.7 48.9 50.3 0.8 53.6 3.2 
dq~~!tJe,itgt~·§Affi .. {ftI•.'. •... ······.·:···~·i:t·t~t]1lt:a~ ... ·.•c·.·,•···o.:'.<::•1p:A·11t:1;11:·1~~;:··<•·:,:•;:;i,'~rr.~1;·•···i•:,·;;.•.f~>¥':'.::•·.9::>:::12z·:.•••·,,;~.•.o.;·=;· ....... , .. 1 
Queue Length 95th (ft} 289 242 0 33 17~ 9 66 85 0 252 11 
1htefoai .. (i11~·pist(ttf ·;,'" ·;:····.:·.··%:·~' ':_ ..•. , ···,··:··········,,s::a54.•~:·;:.'.sk:t~:r'i'·:.~::]t· · ····.·:~:1~zu.·:v1:·.,,,.. ,•.· ···:•c ::,:•·015····.·.~····· ~·:1•::••·.···. :qf?··7:;]t':{I;~~:.·1 
Turn Bay Length (ft) 400 10 200 I 200 165 150 200 
~~se~p~qlty,Gvpnj : .. · ·' ·,:,: : 6'to:'T;;1~1%'.·!:::•:82Q" 'f '2oit:,~M~t:;%;:·qa1t~~,:'1}~ss:t:;·•······ · · ··--"'"'·,,v., •. , .•.• •w • 

Starvation Cap Reductn 0 0 0 0 0 0 0 
Spiilb~ci<,'C~pRedtJQtn .. ·.'. :~·;-·····.,;~I,.7:Qi•ii:: .•• ;:;;inr:.·····.:·,.·.p·.······;····.~T(fJS~·,p;··:~.'';]{Q:,··X::cr;r>Joo~;'l'.::.;··.'fJ,h•'•'), :'·a·.·· 
Storage Cap Reductn 0 0 0 0 b 0 0 0 0 0 0 
~eclucea vk Ratr~iET .· · ~>iil~ ;it':41{::?pis:t~ :~~) \'Q1~(f· .. o.s :: : ::T~~~1.; . 011 ··tcr~zt ·· .. ··· ·•· ·o:1:tr,•.::J>:4a1~i>:::'.9;2~~;:·:: ·· 

Oakland Farm Apartments 
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I 
I 
I 

I 

I 

~ -. 'f ~ --+ I 

I 

Oakland Farm Apartments 

-\... ' 
Queues 

1: Croaker Road & Rt. 60/Richmond Road 

t I'" ! .,/ 
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Intersection: 1: Croaker Road & Rt. 60/Richmond I Road 

Queuing and Blocking Report 
01/15/2018 

Directions Served L T T R IL L T T R L LT R 
M~~im',)m:Q~.eu&c~,r··•··. ·.·. ,"'i1;:;197t.JL::JQf(i~~ .. :;s.f1~:;.:'. •.• >.·~::'i·2~I!itlJi,'.,:'LJJA,;':C/~::!f::L';;'.::JR~:::.:::J~·-•T~9~·7 ~ ... J~ 
Average Queue (ft) 126 76 75 9 11 28 80 45 43 2 30 9 
~flQ~~.µ~:(ft) .. I ... I. I ' .. I 't. ;::221 j"J15,·:,i2,~I? :>:t2!:~?~ 1;7i~:.:J. :.: -~~J~.:;~i~!L ' 8~: :.::~~9.;.'',".2111?~·: J~]i : . .~2 
Link Distance (ft) 1278 1278 I 1450 1450 618 
1:Jp~~1!~11cm~(~> ·: . .• , .. !~. '":~j~~'.:':::: :?t},t ·.:~ ::Z: .. ,~ri:if~11•. ~.::.::; •• Itl!~~,·:: ·:tt~II~:,:,:i:~~t:r:: .. Y'' "t·· .• r.·i . ·:;:' : 
Queuing Penalty (veh) I 

Stt)rage;eiW~of~YID ·. ·.:';:. ··.7,•::rw~~Z:;f·~·:]i';: .:;·· ;':~r;i;~Jo"<':"';·;~¥;,;f'.":,;~:·1::·]:f;:f:F~;;~:2a&,r~';1:.15~~::: :·•::,:D~.: }SG 
Storage Blk Time(%) 3 25 1 . 
gq~µfng'r~n~1tfl~~nf.X~ii....... . .. :::·:·~iifJ4;§il,l:~,~:.: .. ~:E":'T·rtJ.,:~ .. ·: .. • .. :·,~J--(H~filiiL.:,;,::::.;;,w. .., ..................... ,., , .,. 

Intersection: 1: Croaker Road & Rt. 60/Richmond ,Road 

~~~f~~:~:~~~{I}:, •· .;;::. r :.~.;t •. : · :j~,s', Z:~f10,2:1/••:2:~5~~~:,:;:~:I1':icl;.-y~~M{:::i:. ·,;~,,-<·, .· ..... 
Average Queue (ft) 2 6 10 I 

~:,a4E3\.I! {.&):r~1~:~1~7:~,~~1~!!11~:: ·.-. ~ll1~~:t~1'5:-• .'.r\·.;-i; d:;;>l'·•!:r.~~,,·:.,.:~.·~1:.:~r·-,··,.·)::,f;;•-··;;'_(:t:~;: ,;,_.,;~;; ,:"',: ;, 
Link Distance (ft) 1278 1199 1199 I 

U,)?~(~IW:~~-:f!me (~t' ,, , •.. :: ... :~>:, ·: .}~·:,(1J.;' :·~:~;,~~:it:· ,.,;-::,{::.::il;L:i··~:~:f!lti':;::, ;: '1.i' :S~::,::,J;,ri~~~:2j':;1: t:'':·::·r~ ~· '.::}~~'.'.;'.,;fi~> 
~~~~~ ~~--~~~ ! 

~tq~~g~ BayPi~f(ttfli2 - ., ...... : .. n~~"'"·''······ . .I ,.f:2~t::T · 
Storage Blk Time(%) ! 

Qµ~!',iniE~rjaftyN~o> _ ·· · :·:;:frir::,;;,~:,~~i >"-': : *~~ir;!,,.1ft:1 it"'#~::;,-,.:,~:r·_!:·?~~,is:::. if~.;->:' - -'~:·~J L: .. ~:.~~:i 

Network Summary I 
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Intersection: 1: Croaker Road & Rt. 60/RichmondlRoad 

Queuing and Blocking Report 
01/15/2018 
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Intersection: 1: Croaker Road & Rt. 60/Richmond I Road 

Directions Served LT R 

Queuing and Blocking Report 
01/15/2018 

~~j~~m6~IT;~J~f' ...... "Ff: > :. i·;::.~ .• ¾'.~;::·:·.>:::> c:i::~~r: 1;2,;\~~!1?:·:. - .•... · ~~:?·,'./;:: '": ,j;;;fr . . . /; ?,t··. ;,., ':'~~:x,~~~j 

~~t·~~~a~~i~~'. .... 797 ! ,:~~ 1t~1~::;:~~::?t:::~!Ett~f 0)~. r::::,::i~~. ~: .s,i~~;;.:i'.i,~.~~:~. ;;;;:::::~S ·. . .. • 

lJ@'s!rea,WtJtl~tme 1%L · ...•. •. {:::> '. :~;~,; ' ; '':i; > :. . •..• :.~•~;:O' r:c~- '.':;~~~r::~,·~ ;' . tY~Sf ··•·· · .•.. ; .J.; .. 2::_: " .:iI,.X',. ·. t:L~;.,:., ';.~: 
Queuing Penalty (veh) 1 

~ta99 BayJ)i~~ML.:· :,;:;:;.;., .2~::'"i.·:··: .. '.'.'.2!Jo:.~,,., ;. ·=~·~~~;ic ,.;_ ,.":·:~Jt'.i~;"?EE~· _,,.:::~GiiJl<.iL ... ;.; ~: ::;<•r;'. : .:?: ·:c;~·. • it,"~r~,7 '"I'! 1 
Storage Blk Time (%) 18 I 

b'tiiia~ifiiiaft1 (veh}? ·;•:,·,::::; .;~e ;;''r;.cj '•i: ·ri:;:r;;:·.·\·• •·r::~~I : z:.,::·.\'.t~5t~;F:7: ;;;:•iiJ~~f[;;;I;:;;~:=''" .\~'. t;· 

Intersection: 2: Oakland Drive & Rt. 60 , 

Directions Served LT L R I 

~pttt• q~(,{.(ff)•: :··~:2•~~~~··~~::~~~~: ... 1«:·:~~~i~EJ:~·0:~~~;lz~:::(ES:~!2.~E-i.;;i:;z;;~::;atr::. ' .. :,::~ii'.~i?~t;;:; :::d .. < 
Link Distance (ft) 1278 1199 1199 I 

Op~f!~mBlkJl~)~~;~;;,~;.~j'.:E:(7?:~:.~kc;:.7•~:'.: •.•. :,·.,:·f:5.\:~i~C.I.~tl;1~X··'. ...... l:·•'.~Jt:c'.·• ....... e:· •.. ;.···~··.: ...•. ~·::······•.J 
Queuing Penalty (veh) i 

~~~~j§!iY'~t~H~f ~·,,~:"· .. ... . ;·.,·::!E-2~-~1?:'~~~E~'.: ~~;Z:.r::'.~:l:Y~~ff~;7:::'·1.::-~~~,,,~;~:~~r:,. ·'' ;·;:, ·•·· 
Storage Blk Time(%) _ 

Network Summary i 
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Intersection: 1: Croaker Road & Rt. 60/Richmondl Road 

Queuing and Blocking Report 
01/15/2018 



Intersection: 1: Croaker Road & Rt. 60/Richmondl Road 

Queuing and Blocking Report 
01/15/2018 
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Intersection: 3: Oakland Farm & Rt. 60 

Average Queue (ft) 
~5th:Qf (iji1iti , ..... . 
Link Distance (ft) 
Wii~tre.iims1f ij~~.(%5i, 
Queuing Penalty (veh) 
StbrcJg~:l:l~y~ist"{l'n · · .. ' 

Blk Time 

Queuing and Blocking Report 
01/15/2018 



Intersection: 1: Croaker Road & Rt. 60/Richmond Road 

Intersection: 2: Oakland Drive 

Queuing and Blocking Report 
01/15/2018 
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Intersection: 3: Oakland Farm & Rt. 60 

Queuing and Blocking Report 
01/15/2018 
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Intersection: 1: Croaker Road & Rt. 60/Richmondl Road 

Storage Blk Time (%) 

~IJ!,t.UflsEerrij1t N@t '.' .. ,.,.., .. ,cc.,· .. ········"·"''·' ,. ,.,,.,, .. ,, .• , .. , •.•.. d .... ,. .... 

Queuing and Blocking Report 
01/16/2018 

ExM7 2025 Total AM Peak Hour 
Page 1 



I 
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Intersection: 3: Oakland Farm & Rt. 60 

Queuing and Blocking Report 
01/16/2018 
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I 

Intersection: 1: Croaker Road & Rt. 60/Richmondj Road 

Queuing and Blocking Report 
01/16/2018 

~~~l~~~~:r::{ftlli: .·.: ~·:f .•. ~~; .. ·,, ·~l;:1,!~hc!ft::::·s~:,"::~J:,;::1::~~§.1;;; •. : ,;,grl:.: .. :·;~;,·:J..114 ,: . / ~~f '.t~,,~~:.1~~ 
Average Queue (ft) 110 102 106 26 27 78 166 142 76 79 153 28 

5:lC{%)~.:··;~~i:~~J~~~~~~;;L;~~:~,v· ·~~ 
Queuing Penalty (veh) · I 

~t9rag~.· ~ay P:i~f (mc::: ,: , ';'5'.:,.'.)q¢·.::·· .. ::\:ii::~~i~77:~[:tA::·:;_:I•;\fi'.:i99~i>iif;~y:,;: .... ~i:?:':~9 .. ~iiff:"~~--- J: "''~,· , ,::·;1~0 
~torage Blk Time(%) 0 43 6 I 0 3 1 0 0 17 
Qqeijirig, pe11altll~~}>I:.: '::,t ~'.:nq~~,'~:·\ . ,; :i:~:;:@i~':J~tf,·fatt ' '.; .•. "'l""'"'"!1ii¥~!};L: _t.L .. 1 ~~.~:, :. ;~, .,:, ;:,;,. ;:fill .. ·' .. , , ........... "·"'" .. . 

Intersection: 1: Croaker Road & Rt. 60/Richmond I Road 

Intersection: 2: Oakland Drive & Rt. 60 

Directions Served UL L R 
f&ixirJ1µf!i<ilut:t~ia.OO/\.<./'J';·:•:~}11!~~~: .. :: .. :;,dU:.:,,;;,'.;.~,;,i:TI::~t',:~:'}~:#¥e~~~~·~;i?:1l.flil!j-:;_~~,,'.·:'!~k:H:,.;;•.,,L,;"'·\ .... ~ ...•..• ~.-~ 

~§~~:e:~~~(~)': .. ' ,.:::51,~ 1~::.~l,. :'.'i":;:~;~~J½~:,;;:J~t:;ti1i~;;;~~~;t:<.;: '.i:if,~~;;:;.~j'~'.,;;;~~:, >·t·;:~~,~~;;,;::~t~; :~. ~ 
Link Distance (ft) 1199 1199 I 

~pstr~~fRSJKtfrnsk~ .. ·;•;'.,:,: •. :·.:L:.~. ·:;:_~.:'·:~~.;:~.::'L·Il.:~.;L .. <~:,,)1::/ 55'.L ; : ... :~=::=~., '.'','.~·:._ : ..... :• ,:t;::.: .: .. ·· 
Queuing Penalty (veh) 

1 

~t9rag~· ~ay'L>ist~f;!). . . <i:.1~-Z~~~fr., ·,'.: ,::,.:,, ... '. ..... J7~~.;2':f'.·kY~~.1~~'~!::L ,.::'.;.,~'.'::;~~f.: :._ .. :~ £22· .. ·: ··• ·;:,j ;;;. · · 
1

• ~ 
Storage Blk Time (%) 1, 

~~ihl~L ~::r ~1•;::: ";::.Iii.Er! ~ ': ~i 

I 
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Intersection: 3: Oakland Farm & Rt. 60 

Queuing and Blocking Report 
01/16/2018 
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