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Memorandum 
 
 
  
From: Bahareh Bakhtiari, PE, PTOE 
  
Date: January 10, 2024 
                                                                                                                          
Re: – Traffic Study Memorandum 
 LJA Job No. 4059-001  
  
 

This memorandum presents the summary of findings for the Traffic Impact Analysis (TIA) 
prepared by LJA Engineering, Inc. (LJA) for the proposed Baytown development in Baytown, 
Texas. The analysis focuses on the proposed development consisting of 32 single-family 
detached units (ITE 210). The development site is located on the north side of Massey Tompkins 
Rd and the west side of Crosby Cedar Bayou Rd. The anticipated completion year for this 
development is in 2024, therefore, the study horizon for this TIA is for the year 2024. Figure 1 
provides a vicinity map along with the surrounding street network within the study area.  
 

Existing Area Conditions 
 

The study area for this analysis includes one existing intersection and proposed driveway 
intersections: 
 

• Crosby Cedar Bayou Rd and Massey Tompkins Rd (Signalized) 
 

Massey Tompkins Rd is a four-lane roadway, including dual left-turn lanes, that runs in the east-
west direction with a posted speed limit of 40 MPH. Crosby Cedar Bayou Rd is a two-lane 
undivided roadway, which runs in the north-south direction with a posted speed limit of 40 MPH. 
Existing lane configurations and traffic control features at the intersection is presented in   
Figure 2.  
 

Twenty-four-hour traffic volume data and intersection turning movement counts (TMCs) were 
collected on November 28, 2023. TMCs were collected for 24 hours and were used to determine 
the peak periods of traffic. TMCs were collected during the AM and PM Peak periods and were 
used to determine the Peak hour traffic volumes. Figure 3 shows the existing traffic volumes. 
Traffic counts collected for this analysis are provided in Attachment A.  
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Proposed Area Conditions 
The proposed Baytown Development will consist of 32 single-family detached housing units and 
is located approximately 0.25 miles north of Massey Tompkins Rd, and to the west of Crosby 
Cedar Bayou Rd. The construction of this development is expected to be completed in 2024. 
Access to the development will be facilitated through two driveways which will be public roadways 
along Crosby Cedar Bayou Rd. Driveway 1, located approximately 0.25 miles north of Massey 
Tompkins Rd, and Driveway 2, situated roughly 0.31 miles north of Massey Tompkins Rd, will 
both serve as full-access driveways along Crosby Cedar Bayou Rd. A preliminary site plan of the 
proposed development is provided in Attachment B. 
 

Methodology 
In order to evaluate the traffic impacts of the proposed development on the surrounding street 
network, future traffic conditions were analyzed without (No Build Conditions) and with (Build 
Conditions) the development’s generated traffic. After the future Build Conditions were analyzed, 
mitigation measures were established in order to address any resulting deficiencies in the 
performance of the surrounding street network. The AM and PM peak hours were analyzed for 
each of the Existing, No Build, and Build scenarios. A total of six (6) scenarios were analyzed for 
this study: 
 

• 2023 Existing AM Conditions 

• 2023 Existing PM Conditions 

• 2024 No Build AM Conditions 

• 2024 No Build PM Conditions 

• 2024 Build AM Conditions 

• 2024 Build PM Conditions 
 
 

Traffic Growth 
An average annualized growth rate of 2 percent was calculated by reviewing the historical growth 
rate from the TxDOT Traffic Count Database System (TCDS). This growth rate was applied to the 
2023 traffic volumes to determine the future traffic volumes without the proposed development 
generated traffic (2024 No Build Conditions). The traffic that would be generated by the proposed 
development was then added to the No Build Conditions to establish the future 2024 Build 
Conditions. Figure 4 presents the future No Build traffic volumes for the year 2024.  

Trip Generation 
The amount of traffic a proposed development will generate depends on a number of factors 
including the nature, size, and location of the proposed development. The Trip Generation 
Manual, 11th Edition which is published by the Institute of Transportation Engineers (ITE) is a 
compilation of trip generation studies which have been performed at various sites throughout the 
United States. Standard engineering practice dictates the use of this manual to determine the 
amount of traffic a proposed development will generate during the peak hours of traffic. Table 1 
provides the amount of traffic which will be generated by this proposed single-family detached 
housing development. Trip generation calculations are presented in Attachment C. 
 

Table 1: Vehicle Trips Generated by the Proposed Development 

Land Use 
ITE Daily Trips (vpd) AM Peak Trips (vph) PM Peak Trips (vph) 

Code In Out Total In Out Total In Out Total 

Single-Family 
Detached Housing 

210 151 151 302 6 16 22 19 11 30 
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The proposed development is expected to generate 302 daily vehicle trips with 22 vehicle trips 
during the AM peak hour and 30 vehicle trips during the PM peak hour. Peak hour trips generated 
by the proposed development were assigned to the entrances and exits of the proposed 
development according to existing travel patterns within the study area. Generated vehicle trips 
were then distributed to the surrounding street network in accordance with the routes that provide 
the shortest travel distance to and from the proposed development sites. Refer to the Trip 
Distribution and Assignment Section of this report for generated vehicle percentages and 
volumes.  

Trip Distribution and Assignment 
Peak hour trips generated by the proposed development were distributed to the entrances and 
exits of the surrounding roadway network based on the expected traffic patterns within the study 
area. Generated traffic volumes were assigned to the study street network according to the routes 
that provide the shortest travel distance to their corresponding origins/destinations. Trip 
distribution and assignment percentages are shown in Figure 5. Generated vehicle trips are 
presented in Figure 6. Generated vehicle trips were then added to the No-Build traffic to 
determine the Build traffic volumes. Figure 7 shows the total traffic volumes which are projected 
within the study area following the completion of this development (Build Conditions).   
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Intersection Capacity Analysis 
 

The Highway Capacity Manual, 6th Edition (HCM) provides procedures which are used to 
evaluate the operations of all types of transportation facilities, including both signalized and 
unsignalized intersections. For intersections that cannot be evaluated with HCM 6th edition 
methodologies, HCM 2000 was utilized. These procedures require the input of the intersection 
geometrics, operational characteristics, as well as the traffic volumes in order to determine the 
maximum capacity the intersection can handle and to calculate the amount of average delay a 
driver will experience as they travel through the intersection. Following these procedures, a Level 
of Service (LOS) is given to each of the controlled movements at an intersection which is based 
on the average amount of control delay drivers experience traveling through the intersection. 
Control delay is the delay experienced by drivers due to the presence of a traffic control device 
(such as a stop sign, a yield sign, or a traffic signal) and includes the time associated with drivers 
slowing down as they approach the intersection, the delay associated in traveling through the 
intersection in the desired direction, as well as the time it takes drivers to accelerate back to their 
desired speed. There are six Levels of Service which can be assigned to a controlled movement 
at an intersection (A through F). Generally, a LOS D or better is considered acceptable. LOS E 
represents a condition where the demand volume is approaching the maximum capacity for a 
particular movement or the intersection in general, and a LOS F represents a condition where the 
demand volume exceeds the capacity. 
 
For signalized intersections and all-way stop controlled intersections, a LOS is calculated for each 
of the lane groups at the intersection and an overall LOS is also calculated by aggregating the 
delays at the intersection weighted by the traffic volumes. For one-way and two-way stop-
controlled intersections, an overall LOS is not defined, and a LOS is only calculated for the 
movements which are controlled with a stop sign, a yield sign, or left turning traffic which must 
yield to the opposing conflicting traffic at the intersection. Table 2 shows the criteria for each of 
the levels of service as listed in the HCM for both signalized and unsignalized intersections.  
 

Table 2: Level of Service Criteria for Intersection Lane Groups 

Level of Service 
Average Amount of Control Delay (sec/veh) 

Unsignalized Intersections Signalized Intersections 

A 0 – 10 0 – 10 

B 10 – 15 10 – 20 

C 15 – 25 20 – 35 

D 25 – 35 35 – 55 

E 35 – 50 55 – 80 

F > 50 > 80 
 

Synchro 11 software was utilized to complete the analysis. Signalized intersections use optimized 
signal timings values under the assumption that the intersection is already at its optimized 
capacity prior to the construction of the proposed development. Capacity Analysis results are 
presented in the following sub-sections of the report. Complete Capacity Analyses output files are 
presented in Attachment D. 
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Massey Tompkins Rd and Crosby Cedar Bayou Rd  
The intersection of Massey Tompkins Rd and Crosby Cedar Bayou Rd is currently a signalized 
intersection with permitted/protected left turn lanes along Massey Tompkins Rd. The southbound 
and northbound approaches consist of one shared right/left/through lane. The westbound 
approach consists of one left turn lane, one through lane, and one shared through/right lane. The 
eastbound approach consists of one left turn lane, one through lane and one shared through/right 
lane. Table 3 provides the summary of the MOEs at this intersection during the AM and PM peak 
hours for the weekday. 
 

Table 3: Summary of MOEs at Massey Tompkins Rd and Crosby Cedar Bayou Rd - Delay(sec)/LOS 

Roadway Massey Tompkins Rd 
Crosby Cedar 

Bayou Rd Intersection 
Lane Group EBL EBT EBR WBL WBT WBR NBL SBL 

2023 Existing AM 41.9/D 59.9/E 60.1/E 17.5/B 17.0/B 17.2/B 48.5/D 45.2/D 36.5/D 

2023 Existing PM 38.4/D 57.2/E 57.5/E 31.1/C 31.1/C 31.7/C 54.9/D 51.5/D 46.8/D 

2024 No Build AM 41.8/D 59.8/E 60.1/E 17.9/B 17.5/B 17.6/B 48.89/D 45.5/D 36.9/D 

2024 No Build PM 38.3/D 57.1/E 57.5/E 31.9/C 32.2/C 32.9/C 55.5/E 52.3/D 47.4/D 

2024 Build AM 41.9/D 59.8/E 60.1/E 18.4/B 18.0/B 18.2/B 48.9/D 46.4/D 37.4/D 

2024 Build PM 38.4/D 57.1/E 57.5/E 32.4/C 33.3/C 34.2/C 55.9/E 53.0/D 48.0/D 

 
The overall intersection of Massey Tompkins Rd and Crosby Cedar Bayou Rd is expected to 
operate at an acceptable level with and without the traffic generated by the proposed 
development. The eastbound through and right movements will operate at unacceptable LOS E 
during the AM and PM Existing, No Build and Build conditions. The northbound left turn 
movements will operate at unacceptable levels during the No Build and Build PM conditions.  
 
For the existing conditions the intersection signal timings were optimized. This signal timings 
carried to the No Build and Build conditions. The signal timings for all conditions are provided in 
Attachment D. The generated trips from the development did not affect the overall intersection 
to a LOS E or LOS F and the failing movements continue to fail with no significant increase in 
delay. No mitigation measures were applied at this intersection due to the proposed development.  

Driveway 1 and Crosby Cedar Bayou Rd  
The intersection of Driveway 1 and Crosby Cedar Bayou Rd will be a one-way stop controlled  
T-intersection with a stop control sign along Driveway 1. The northbound approach consists of 
one shared left/through lane. The southbound approach consists of one shared through/right lane.  
Table 4 provides the summary of the MOEs at this intersection during the AM and PM peak hours 
for the weekday.  
 

Table 4: Summary of MOEs at Crosby Cedar Bayou Rd & Driveway 1 - Delay(sec)/LOS 

Roadway Crosby Cedar Bayou Rd Driveway 1 

Lane Group NBL EBL 

2024 Build AM 7.9/A 10.3/B 

2024 Build PM 8.3/A 11.8/B 
 

All the corresponding intersection movements at the intersection of Crosby Cedar Bayou Rd and 
Driveway 1 are expected to operate at acceptable levels once this proposed development is 
completed, therefore mitigation will not be required at this intersection.  
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Driveway 2 and Crosby Cedar Bayou Rd  
The intersection of Driveway 2 and Crosby Cedar Bayou Rd will be a one-way stop controlled  
T-intersection with a stop control sign along Driveway 2. The northbound approach consists of 
one shared left/through lane. The southbound approach consists of one shared through/right lane.  
Table 5 provides the summary of the MOEs at this intersection during the AM and PM peak hours 
for the weekday.  
 

Table 5: Summary of MOEs at Crosby Cedar Bayou Rd & Driveway 2 - Delay(sec)/LOS 

Roadway Crosby Cedar Bayou Rd Driveway 1 

Lane Group NBL EBL 

2024 Build AM 7.9/A 10.7/B 

2024 Build PM 8.2/A 13.0/B 
 

All the corresponding intersection movements at the intersection of Crosby Cedar Bayou Rd and 
Driveway 2 are expected to operate at acceptable levels once this proposed development is 
completed, therefore mitigation will not be required at this intersection.  

Right and Left Turn Lane Analyses 
Right and Left Turn Lane Analyses were completed for the proposed intersections in accordance 
with the National Cooperative Highway Research Program (NCHRP) 475 requirements for right 
turn deceleration lanes and for left turn deceleration lanes. Attachment E provides the criteria for 
a right turn lane. Attachment F provides the left turn criteria. Based on the analyses conducted, 
it has been determined that the intersections of Crosby Cedar Bayou Rd at Driveway 1 and  
Driveway 2 do not warrant right and left turn lanes. 

Conclusion and Recommendations 
In conclusion, this memorandum presents the summary results for the Baytown development 
consisting of 32 single family detached homes. Based on the results for the Intersection Capacity 
Analyses, it is determined that the adjacent roadway network will accommodate the generated 
trips for the proposed Baytown development successfully. The signal timings used in the Build 
conditions are the optimized signal timings used in the Existing conditions. Signal timings are 
provided in Attachment D. No improvements are required at any of the intersections analyzed. 
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Traffic Counts 

 

 

 

 

 

 

 

 

 



Day: Tuesday City: Baytown
Date: 11/28/2023 Project #: TX23_450177_001

NB SB EB WB Total
3,460 3,749 0 0 7,209

TIME NB SB EB WB TOTAL TIME NB SB EB WB TOTAL NB SB EB WB TOTAL
00:00 5 5 10 12:00 37 59 96 00:00 01:00 13 15 28
00:15 3 4 7 12:15 56 35 91 01:00 02:00 13 6 19
00:30 2 4 6 12:30 39 46 85 02:00 03:00 6 12 18
00:45 3 2 5 12:45 52 45 97 03:00 04:00 14 17 31
01:00 8 3 11 13:00 59 62 121 04:00 05:00 52 50 102
01:15 3 0 3 13:15 40 49 89 05:00 06:00 183 106 289
01:30 1 1 2 13:30 45 56 101 06:00 07:00 163 198 361
01:45 1 2 3 13:45 46 52 98 07:00 08:00 273 285 558
02:00 1 2 3 14:00 40 47 87 08:00 09:00 208 211 419
02:15 1 3 4 14:15 50 56 106 09:00 10:00 132 171 303
02:30 2 4 6 14:30 52 56 108 10:00 11:00 161 159 320
02:45 2 3 5 14:45 45 51 96 11:00 12:00 151 174 325
03:00 4 3 7 15:00 54 49 103 12:00 13:00 184 185 369
03:15 3 6 9 15:15 64 61 125 13:00 14:00 190 219 409
03:30 3 6 9 15:30 62 72 134 14:00 15:00 187 210 397
03:45 4 2 6 15:45 59 68 127 15:00 16:00 239 250 489
04:00 3 8 11 16:00 67 79 146 16:00 17:00 360 356 716
04:15 8 6 14 16:15 78 81 159 17:00 18:00 375 412 787
04:30 15 14 29 16:30 99 96 195 18:00 19:00 217 263 480
04:45 26 22 48 16:45 116 100 216 19:00 20:00 128 144 272
05:00 36 25 61 17:00 101 110 211 20:00 21:00 78 138 216
05:15 52 22 74 17:15 114 113 227 21:00 22:00 74 80 154
05:30 47 29 76 17:30 85 80 165 22:00 23:00 40 60 100
05:45 48 30 78 17:45 75 109 184 23:00 00:00 19 28 47
06:00 39 47 86 18:00 88 65 153
06:15 44 37 81 18:15 61 72 133 NB SB EB WB TOTAL
06:30 38 52 90 18:30 31 77 108 00:00 to 12:00
06:45 42 62 104 18:45 37 49 86 1369 1404 2773
07:00 48 51 99 19:00 33 40 73 7:15 7:15 7:15

07:15 82 67 149 19:15 31 31 62 274 290 564
07:30 91 71 162 19:30 31 36 67 0.753 0.755 0.870
07:45 52 96 148 19:45 33 37 70
08:00 49 56 105 20:00 29 47 76 12:00 to 00:00
08:15 68 58 126 20:15 18 43 61 2091 2345 4436
08:30 55 52 107 20:30 14 27 41 16:30 16:30 16:30

08:45 36 45 81 20:45 17 21 38 430 419 849
09:00 32 35 67 21:00 22 24 46 0.927 0.927 0.935
09:15 40 46 86 21:15 23 19 42
09:30 31 44 75 21:30 20 21 41 07:00 to 09:00
09:45 29 46 75 21:45 9 16 25 481 496 977
10:00 25 19 44 22:00 10 29 39 7:15 7:15 7:15

10:15 33 47 80 22:15 9 15 24 274 290 564
10:30 47 43 90 22:30 11 9 20 0.753 0.755 0.870
10:45 56 50 106 22:45 10 7 17
11:00 40 45 85 23:00 7 6 13 16:00 to 18:00
11:15 35 46 81 23:15 4 8 12 735 768 1503
11:30 30 43 73 23:30 5 7 12 16:30 16:30 16:30

11:45 46 40 86 23:45 3 7 10 430 419 849

TOTALS 1369 1404 0 0 2773 TOTALS 2091 2345 0 0 4436 0.927 0.927 0.935
SPLIT % 49% 51% 0% 0% 38% SPLIT % 47% 53% 0% 0% 62%

Peak Volume

Prepared by National Data & Surveying Services
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Prepared by National Data & Surveying Services
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Attachment B 

Proposed Site Plan 
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Attachment C 

Trip Generation  

 

 

 

 

 

 

 

 

 



Trip Generation

Project: Baytown Development

Job Number: 4059-0001

Phase I

Land Use: Single-Family Detached Housing

ITE Code: 210

Independent Variable: Dwelling Units

Variable Value: 32

Daily Traffic Type of Equation 1

Average Rate: 9.43 1 Rate

Linear Equation: T= (X) + 2 Linear

Exponential Equation: Ln (T)= 0.92 Ln(X) + 2.68 3 Exponential

% Volume

Total Traffic 100% 302

In 50% 151

Out 50% 151

AM Peak Traffic Type of Equation 1

Average Rate: 0.7 1 Rate

Linear Equation: T= (X) + 2 Linear

Exponential Equation: Ln (T)= 0.91 Ln(X) + 0.12 3 Exponential

% Volume

Total Traffic 100% 22

In 25% 6

Out 75% 16

PM Peak Traffic Type of Equation 1

Average Rate: 0.94 1 Rate

Linear Equation: T= (X) + 2 Linear

Exponential Equation: Ln (T)= 0.94 Ln(X) + 0.27 3 Exponential

% Volume

Total Traffic 100% 30

In 63% 19

Out 37% 11



Attachment D 

Intersection Capacity Analysis Reports 

 

 

  



HCM 6th Signalized Intersection Summary Existing AM Peak 2023

1: Crosby Cedar Bayou Rd & Massey Tompkins Rd AM Peak

LJA Engineering Synchro 11 Report

AT Page 1

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

Lane Configurations

Traffic Volume (veh/h) 22 153 11 114 227 114 10 133 61 84 176 19

Future Volume (veh/h) 22 153 11 114 227 114 10 133 61 84 176 19

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 24 166 12 124 247 124 11 145 66 91 191 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 125 262 19 755 1000 486 13 173 79 106 223 25

Arrive On Green 0.03 0.08 0.08 0.38 0.43 0.43 0.15 0.15 0.15 0.19 0.19 0.19

Sat Flow, veh/h 1781 3363 241 1781 2318 1127 88 1157 527 547 1147 126

Grp Volume(v), veh/h 24 87 91 124 187 184 222 0 0 303 0 0

Grp Sat Flow(s),veh/h/ln 1781 1777 1827 1781 1777 1668 1771 0 0 1820 0 0

Q Serve(g_s), s 1.2 4.3 4.3 0.0 6.0 6.3 11.0 0.0 0.0 14.5 0.0 0.0

Cycle Q Clear(g_c), s 1.2 4.3 4.3 0.0 6.0 6.3 11.0 0.0 0.0 14.5 0.0 0.0

Prop In Lane 1.00 0.13 1.00 0.68 0.05 0.30 0.30 0.07

Lane Grp Cap(c), veh/h 125 139 142 755 766 719 265 0 0 354 0 0

V/C Ratio(X) 0.19 0.63 0.64 0.16 0.24 0.26 0.84 0.00 0.00 0.86 0.00 0.00

Avail Cap(c_a), veh/h 181 401 412 755 766 719 372 0 0 500 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 41.2 40.2 40.3 17.4 16.3 16.4 37.2 0.0 0.0 35.1 0.0 0.0

Incr Delay (d2), s/veh 0.7 19.7 19.9 0.1 0.8 0.9 11.2 0.0 0.0 10.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.5 2.6 2.7 1.5 2.4 2.4 5.4 0.0 0.0 7.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 41.9 59.9 60.1 17.5 17.0 17.2 48.5 0.0 0.0 45.2 0.0 0.0

LnGrp LOS D E E B B B D A A D A A

Approach Vol, veh/h 202 495 222 303

Approach Delay, s/veh 57.9 17.2 48.5 45.2

Approach LOS E B D D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 18.0 38.6 11.5 22.0 6.8 43.3

Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5

Max Green Setting (Gmax), s 18.9 8.1 20.3 24.7 5.1 23.3

Max Q Clear Time (g_c+I1), s 13.0 2.0 6.3 16.5 3.2 8.3

Green Ext Time (p_c), s 0.5 0.1 0.7 1.0 0.0 1.8

Intersection Summary

HCM 6th Ctrl Delay 36.5

HCM 6th LOS D



HCM 6th Signalized Intersection Summary Existing PM Peak 2023

1: Crosby Cedar Bayou Rd & Massey Tompkins Rd PM Peak

LJA Engineering Synchro 11 Report

AT Page 1

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

Lane Configurations

Traffic Volume (veh/h) 54 325 30 95 280 136 21 219 92 80 279 43

Future Volume (veh/h) 54 325 30 95 280 136 21 219 92 80 279 43

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 59 353 33 103 304 148 23 238 100 87 303 47

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 156 459 43 399 628 298 25 263 111 95 332 52

Arrive On Green 0.04 0.14 0.14 0.17 0.27 0.27 0.22 0.22 0.22 0.26 0.26 0.26

Sat Flow, veh/h 1781 3287 305 1781 2336 1111 113 1171 492 362 1260 195

Grp Volume(v), veh/h 59 190 196 103 229 223 361 0 0 437 0 0

Grp Sat Flow(s),veh/h/ln 1781 1777 1815 1781 1777 1670 1776 0 0 1817 0 0

Q Serve(g_s), s 2.7 9.3 9.4 0.0 9.8 10.1 17.8 0.0 0.0 21.0 0.0 0.0

Cycle Q Clear(g_c), s 2.7 9.3 9.4 0.0 9.8 10.1 17.8 0.0 0.0 21.0 0.0 0.0

Prop In Lane 1.00 0.17 1.00 0.67 0.06 0.28 0.20 0.11

Lane Grp Cap(c), veh/h 156 248 254 399 477 449 399 0 0 479 0 0

V/C Ratio(X) 0.38 0.77 0.77 0.26 0.48 0.50 0.90 0.00 0.00 0.91 0.00 0.00

Avail Cap(c_a), veh/h 181 369 377 399 477 449 434 0 0 525 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 36.9 37.3 37.3 30.8 27.6 27.8 33.9 0.0 0.0 32.1 0.0 0.0

Incr Delay (d2), s/veh 1.5 19.9 20.2 0.3 3.4 3.9 21.0 0.0 0.0 19.3 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.2 5.2 5.4 1.8 4.4 4.3 9.6 0.0 0.0 11.2 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 38.4 57.2 57.5 31.1 31.1 31.7 54.9 0.0 0.0 51.5 0.0 0.0

LnGrp LOS D E E C C C D A A D A A

Approach Vol, veh/h 445 555 361 437

Approach Delay, s/veh 54.8 31.3 54.9 51.5

Approach LOS D C D D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 24.7 20.0 17.1 28.2 8.4 28.7

Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5

Max Green Setting (Gmax), s 22.0 5.3 18.7 26.0 5.1 18.9

Max Q Clear Time (g_c+I1), s 19.8 2.0 11.4 23.0 4.7 12.1

Green Ext Time (p_c), s 0.4 0.1 1.2 0.7 0.0 1.4

Intersection Summary

HCM 6th Ctrl Delay 46.8

HCM 6th LOS D



HCM 6th Signalized Intersection Summary No Build AM Peak 2024

1: Crosby Cedar Bayou Rd & Massey Tompkins Rd AM Peak

LJA Engineering Synchro 11 Report

AT Page 1

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

Lane Configurations

Traffic Volume (veh/h) 22 156 11 116 232 116 10 136 62 86 180 19

Future Volume (veh/h) 22 156 11 116 232 116 10 136 62 86 180 19

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 24 170 12 126 252 126 11 148 67 93 196 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 125 267 19 743 987 478 13 176 80 108 228 24

Arrive On Green 0.03 0.08 0.08 0.37 0.43 0.43 0.15 0.15 0.15 0.20 0.20 0.20

Sat Flow, veh/h 1781 3369 236 1781 2321 1124 86 1160 525 546 1151 123

Grp Volume(v), veh/h 24 89 93 126 191 187 226 0 0 310 0 0

Grp Sat Flow(s),veh/h/ln 1781 1777 1828 1781 1777 1668 1772 0 0 1821 0 0

Q Serve(g_s), s 1.2 4.4 4.4 0.0 6.2 6.5 11.2 0.0 0.0 14.8 0.0 0.0

Cycle Q Clear(g_c), s 1.2 4.4 4.4 0.0 6.2 6.5 11.2 0.0 0.0 14.8 0.0 0.0

Prop In Lane 1.00 0.13 1.00 0.67 0.05 0.30 0.30 0.07

Lane Grp Cap(c), veh/h 125 141 145 743 756 709 269 0 0 360 0 0

V/C Ratio(X) 0.19 0.63 0.64 0.17 0.25 0.26 0.84 0.00 0.00 0.86 0.00 0.00

Avail Cap(c_a), veh/h 181 401 412 743 756 709 372 0 0 500 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 41.1 40.2 40.2 17.8 16.7 16.7 37.1 0.0 0.0 34.9 0.0 0.0

Incr Delay (d2), s/veh 0.7 19.7 19.9 0.1 0.8 0.9 11.7 0.0 0.0 10.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.5 2.6 2.7 1.6 2.5 2.5 5.5 0.0 0.0 7.3 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 41.8 59.8 60.1 17.9 17.5 17.6 48.8 0.0 0.0 45.5 0.0 0.0

LnGrp LOS D E E B B B D A A D A A

Approach Vol, veh/h 206 504 226 310

Approach Delay, s/veh 57.8 17.6 48.8 45.5

Approach LOS E B D D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 18.2 37.9 11.6 22.3 6.8 42.8

Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5

Max Green Setting (Gmax), s 18.9 8.1 20.3 24.7 5.1 23.3

Max Q Clear Time (g_c+I1), s 13.2 2.0 6.4 16.8 3.2 8.5

Green Ext Time (p_c), s 0.5 0.1 0.7 1.0 0.0 1.8

Intersection Summary

HCM 6th Ctrl Delay 36.9

HCM 6th LOS D



HCM 6th Signalized Intersection Summary No Build PM Peak 2024

1: Crosby Cedar Bayou Rd & Massey Tompkins Rd PM Peak

LJA Engineering Synchro 11 Report

AT Page 1

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

Lane Configurations

Traffic Volume (veh/h) 55 332 31 97 286 139 21 223 94 82 285 44

Future Volume (veh/h) 55 332 31 97 286 139 21 223 94 82 285 44

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 60 361 34 105 311 151 23 242 102 89 310 48

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 157 467 44 381 610 289 25 267 112 97 338 52

Arrive On Green 0.04 0.14 0.14 0.16 0.26 0.26 0.23 0.23 0.23 0.27 0.27 0.27

Sat Flow, veh/h 1781 3284 308 1781 2338 1110 111 1171 494 362 1260 195

Grp Volume(v), veh/h 60 194 201 105 235 227 367 0 0 447 0 0

Grp Sat Flow(s),veh/h/ln 1781 1777 1815 1781 1777 1671 1776 0 0 1817 0 0

Q Serve(g_s), s 2.8 9.5 9.6 0.0 10.1 10.5 18.1 0.0 0.0 21.5 0.0 0.0

Cycle Q Clear(g_c), s 2.8 9.5 9.6 0.0 10.1 10.5 18.1 0.0 0.0 21.5 0.0 0.0

Prop In Lane 1.00 0.17 1.00 0.66 0.06 0.28 0.20 0.11

Lane Grp Cap(c), veh/h 157 253 258 381 463 436 405 0 0 487 0 0

V/C Ratio(X) 0.38 0.77 0.78 0.28 0.51 0.52 0.91 0.00 0.00 0.92 0.00 0.00

Avail Cap(c_a), veh/h 181 369 377 381 463 436 434 0 0 525 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 36.7 37.2 37.2 31.5 28.3 28.5 33.8 0.0 0.0 32.0 0.0 0.0

Incr Delay (d2), s/veh 1.5 19.9 20.2 0.4 3.9 4.4 21.7 0.0 0.0 20.3 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.2 5.4 5.5 1.9 4.6 4.5 9.8 0.0 0.0 11.6 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 38.3 57.1 57.5 31.9 32.2 32.9 55.5 0.0 0.0 52.3 0.0 0.0

LnGrp LOS D E E C C C E A A D A A

Approach Vol, veh/h 455 567 367 447

Approach Delay, s/veh 54.8 32.4 55.5 52.3

Approach LOS D C E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 25.0 19.1 17.3 28.6 8.4 28.0

Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5

Max Green Setting (Gmax), s 22.0 5.3 18.7 26.0 5.1 18.9

Max Q Clear Time (g_c+I1), s 20.1 2.0 11.6 23.5 4.8 12.5

Green Ext Time (p_c), s 0.4 0.1 1.2 0.7 0.0 1.4

Intersection Summary

HCM 6th Ctrl Delay 47.4

HCM 6th LOS D



Timings Build AM Peak 2024

1: Crosby Cedar Bayou Rd & Massey Tompkins Rd AM Peak

LJA Engineering Synchro 11 Report

AT Page 1

Lane Group EBL EBT WBL WBT NBT SBT

Lane Configurations

Traffic Volume (vph) 23 156 116 232 137 183

Future Volume (vph) 23 156 116 232 137 183

Turn Type pm+pt NA pm+pt NA NA NA

Protected Phases 7 4 3 8 2 6

Permitted Phases 4 8

Detector Phase 7 4 3 8 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 9.6 24.8 12.6 27.8 23.4 29.2

Total Split (%) 10.7% 27.6% 14.0% 30.9% 26.0% 32.4%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None C-Min None C-Min None None

Act Effct Green (s) 28.0 28.0 35.8 35.8 15.6 20.8

Actuated g/C Ratio 0.31 0.31 0.40 0.40 0.17 0.23

v/c Ratio 0.09 0.17 0.24 0.27 0.69 0.77

Control Delay 29.4 26.0 25.6 17.5 42.4 43.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 29.4 26.0 25.6 17.5 42.4 43.9

LOS C C C B D D

Approach Delay 26.4 19.5 42.4 43.9

Approach LOS C B D D

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 65.2 (72%), Referenced to phase 4:EBTL and 8:WBTL, Start of 1st Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 31.0 Intersection LOS: C

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     1: Crosby Cedar Bayou Rd & Massey Tompkins Rd



HCM 6th Signalized Intersection Summary Build AM Peak 2024

1: Crosby Cedar Bayou Rd & Massey Tompkins Rd AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 23 156 11 116 232 118 10 137 62 93 183 24

Future Volume (veh/h) 23 156 11 116 232 118 10 137 62 93 183 24

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 25 170 12 126 252 128 11 149 67 101 199 26

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 126 267 19 726 958 471 13 177 80 116 229 30

Arrive On Green 0.03 0.08 0.08 0.36 0.42 0.42 0.15 0.15 0.15 0.21 0.21 0.21

Sat Flow, veh/h 1781 3369 236 1781 2307 1135 86 1163 523 563 1109 145

Grp Volume(v), veh/h 25 89 93 126 192 188 227 0 0 326 0 0

Grp Sat Flow(s),veh/h/ln 1781 1777 1828 1781 1777 1666 1772 0 0 1816 0 0

Q Serve(g_s), s 1.2 4.4 4.4 0.0 6.4 6.7 11.2 0.0 0.0 15.6 0.0 0.0

Cycle Q Clear(g_c), s 1.2 4.4 4.4 0.0 6.4 6.7 11.2 0.0 0.0 15.6 0.0 0.0

Prop In Lane 1.00 0.13 1.00 0.68 0.05 0.30 0.31 0.08

Lane Grp Cap(c), veh/h 126 141 145 726 738 692 270 0 0 376 0 0

V/C Ratio(X) 0.20 0.63 0.64 0.17 0.26 0.27 0.84 0.00 0.00 0.87 0.00 0.00

Avail Cap(c_a), veh/h 181 401 412 726 738 692 372 0 0 498 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 41.1 40.2 40.2 18.3 17.3 17.3 37.1 0.0 0.0 34.5 0.0 0.0

Incr Delay (d2), s/veh 0.8 19.7 19.9 0.1 0.9 1.0 11.8 0.0 0.0 12.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.5 2.6 2.7 1.6 2.6 2.6 5.5 0.0 0.0 7.8 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 41.9 59.8 60.1 18.4 18.1 18.3 48.9 0.0 0.0 46.5 0.0 0.0

LnGrp LOS D E E B B B D A A D A A

Approach Vol, veh/h 207 506 227 326

Approach Delay, s/veh 57.8 18.3 48.9 46.5

Approach LOS E B D D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 18.2 37.1 11.6 23.1 6.8 41.9

Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5

Max Green Setting (Gmax), s 18.9 8.1 20.3 24.7 5.1 23.3

Max Q Clear Time (g_c+I1), s 13.2 2.0 6.4 17.6 3.2 8.7

Green Ext Time (p_c), s 0.5 0.1 0.7 1.0 0.0 1.8

Intersection Summary

HCM 6th Ctrl Delay 37.5

HCM 6th LOS D



HCM 6th TWSC Build AM Peak 2024

2: Crosby Cedar Bayou Rd & Driveway 1 AM Peak

LJA Engineering Synchro 11 Report
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Intersection

Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 1 12 3 275 288 1

Future Vol, veh/h 1 12 3 275 288 1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1 13 3 299 313 1

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 619 314 314 0 - 0

          Stage 1 314 - - - - -

          Stage 2 305 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 2.218 - - -

Pot Cap-1 Maneuver 452 726 1246 - - -

          Stage 1 741 - - - - -

          Stage 2 748 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 451 726 1246 - - -

Mov Cap-2 Maneuver 451 - - - - -

          Stage 1 739 - - - - -

          Stage 2 748 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 10.3 0.1 0

HCM LOS B

 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1246 - 693 - -

HCM Lane V/C Ratio 0.003 - 0.02 - -

HCM Control Delay (s) 7.9 0 10.3 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC Build AM Peak 2024

3: Crosby Cedar Bayou Rd & Driveway 2 AM Peak
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 1 3 1 275 286 1

Future Vol, veh/h 1 3 1 275 286 1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1 3 1 299 311 1

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 613 312 312 0 - 0

          Stage 1 312 - - - - -

          Stage 2 301 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 2.218 - - -

Pot Cap-1 Maneuver 456 728 1248 - - -

          Stage 1 742 - - - - -

          Stage 2 751 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 456 728 1248 - - -

Mov Cap-2 Maneuver 456 - - - - -

          Stage 1 741 - - - - -

          Stage 2 751 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 10.7 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1248 - 634 - -

HCM Lane V/C Ratio 0.001 - 0.007 - -

HCM Control Delay (s) 7.9 0 10.7 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 0 - -



Timings Build PM Peak 2024

1: Crosby Cedar Bayou Rd & Massey Tompkins Rd PM Peak

LJA Engineering Synchro 11 Report
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Lane Group EBL EBT WBL WBT NBT SBT

Lane Configurations

Traffic Volume (vph) 59 332 97 286 226 287

Future Volume (vph) 59 332 97 286 226 287

Turn Type pm+pt NA pm+pt NA NA NA

Protected Phases 7 4 3 8 2 6

Permitted Phases 4 8

Detector Phase 7 4 3 8 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 9.6 23.2 9.8 23.4 26.5 30.5

Total Split (%) 10.7% 25.8% 10.9% 26.0% 29.4% 33.9%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None C-Min None C-Min None None

Act Effct Green (s) 22.2 22.2 22.5 22.4 21.0 25.1

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.23 0.28

v/c Ratio 0.34 0.45 0.36 0.52 0.86 0.89

Control Delay 35.5 32.0 36.2 27.2 51.6 52.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.5 32.0 36.2 27.2 51.6 52.1

LOS D C D C D D

Approach Delay 32.5 28.8 51.6 52.1

Approach LOS C C D D

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 67.2 (75%), Referenced to phase 4:EBTL and 8:WBTL, Start of 1st Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 40.0 Intersection LOS: D

Intersection Capacity Utilization 73.3% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     1: Crosby Cedar Bayou Rd & Massey Tompkins Rd



HCM 6th Signalized Intersection Summary Build PM Peak 2024

1: Crosby Cedar Bayou Rd & Massey Tompkins Rd PM Peak

LJA Engineering Synchro 11 Report

AT Page 2

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

Lane Configurations

Traffic Volume (veh/h) 59 332 31 97 286 149 21 226 94 86 287 47

Future Volume (veh/h) 59 332 31 97 286 149 21 226 94 86 287 47

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 64 361 34 105 311 162 23 246 102 93 312 51

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 159 467 44 371 578 294 25 271 112 101 338 55

Arrive On Green 0.04 0.14 0.14 0.16 0.25 0.25 0.23 0.23 0.23 0.27 0.27 0.27

Sat Flow, veh/h 1781 3284 308 1781 2279 1160 110 1178 489 370 1242 203

Grp Volume(v), veh/h 64 194 201 105 241 232 371 0 0 456 0 0

Grp Sat Flow(s),veh/h/ln 1781 1777 1815 1781 1777 1662 1777 0 0 1815 0 0

Q Serve(g_s), s 3.0 9.5 9.6 0.0 10.5 10.9 18.3 0.0 0.0 22.0 0.0 0.0

Cycle Q Clear(g_c), s 3.0 9.5 9.6 0.0 10.5 10.9 18.3 0.0 0.0 22.0 0.0 0.0

Prop In Lane 1.00 0.17 1.00 0.70 0.06 0.27 0.20 0.11

Lane Grp Cap(c), veh/h 159 253 258 371 451 421 408 0 0 495 0 0

V/C Ratio(X) 0.40 0.77 0.78 0.28 0.53 0.55 0.91 0.00 0.00 0.92 0.00 0.00

Avail Cap(c_a), veh/h 181 369 377 371 451 421 434 0 0 524 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 36.8 37.2 37.2 32.0 29.0 29.1 33.8 0.0 0.0 31.8 0.0 0.0

Incr Delay (d2), s/veh 1.6 19.9 20.2 0.4 4.5 5.1 22.1 0.0 0.0 21.3 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.3 5.4 5.5 1.9 4.8 4.7 10.0 0.0 0.0 12.0 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 38.5 57.1 57.5 32.4 33.5 34.2 55.9 0.0 0.0 53.1 0.0 0.0

LnGrp LOS D E E C C C E A A D A A

Approach Vol, veh/h 459 578 371 456

Approach Delay, s/veh 54.7 33.6 55.9 53.1

Approach LOS D C E D

Timer - Assigned Phs 2 3 4 6 7 8

Phs Duration (G+Y+Rc), s 25.2 18.5 17.3 29.0 8.5 27.3

Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5

Max Green Setting (Gmax), s 22.0 5.3 18.7 26.0 5.1 18.9

Max Q Clear Time (g_c+I1), s 20.3 2.0 11.6 24.0 5.0 12.9

Green Ext Time (p_c), s 0.4 0.1 1.2 0.6 0.0 1.4

Intersection Summary

HCM 6th Ctrl Delay 48.0

HCM 6th LOS D



HCM 6th TWSC Build PM Peak 2024

2: Crosby Cedar Bayou Rd & Driveway 1 PM Peak

LJA Engineering Synchro 11 Report

AT Page 3

Intersection

Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 1 7 13 421 412 1

Future Vol, veh/h 1 7 13 421 412 1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1 8 14 458 448 1

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 935 449 449 0 - 0

          Stage 1 449 - - - - -

          Stage 2 486 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 2.218 - - -

Pot Cap-1 Maneuver 295 610 1111 - - -

          Stage 1 643 - - - - -

          Stage 2 618 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 290 610 1111 - - -

Mov Cap-2 Maneuver 290 - - - - -

          Stage 1 632 - - - - -

          Stage 2 618 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 11.8 0.2 0

HCM LOS B

 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1111 - 536 - -

HCM Lane V/C Ratio 0.013 - 0.016 - -

HCM Control Delay (s) 8.3 0 11.8 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 0 - -



HCM 6th TWSC Build PM Peak 2024

3: Crosby Cedar Bayou Rd & Driveway 2 PM Peak

LJA Engineering Synchro 11 Report

AT Page 4

Intersection

Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 1 2 4 418 411 1

Future Vol, veh/h 1 2 4 418 411 1

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1 2 4 454 447 1

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 910 448 448 0 - 0

          Stage 1 448 - - - - -

          Stage 2 462 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 2.218 - - -

Pot Cap-1 Maneuver 305 611 1112 - - -

          Stage 1 644 - - - - -

          Stage 2 634 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 303 611 1112 - - -

Mov Cap-2 Maneuver 303 - - - - -

          Stage 1 641 - - - - -

          Stage 2 634 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 13 0.1 0

HCM LOS B

 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1112 - 456 - -

HCM Lane V/C Ratio 0.004 - 0.007 - -

HCM Control Delay (s) 8.2 0 13 - -

HCM Lane LOS A A B - -

HCM 95th %tile Q(veh) 0 - 0 - -



Attachment E 

Right Turn Criteria 

  



Advancing 

Volume

Opposing 

Volume

Right Turn 

Volume
AM PM

Crosby Cedar Bayou Rd and Driveway 1 289(413) 277(434) 1(1) No No

Crosby Cedar Bayou Rd and Driveway 2 287(412) 275(419) 1(1) No No

LEGEND:

AM Volume (PM Volume)

NCHRP 457 RT Turn Warrant Analysis

Intersection 

Year 2026



Attachment F 

Left Turn Criteria 

 

 

 

 

 

 



Advancing 

Volume

Opposing 

Volume

Left Turn 

Volume
% Left of Advancing AM PM

Crosby Cedar Bayou Rd and Driveway 1 277(434) 289(413) 3(13) 1%(3%) No No

Crosby Cedar Bayou Rd and Driveway 2 275(419) 287(412) 1(4) 0.4%(1%) No No

LEGEND:

AM Volume (PM Volume)

Intersection 

NCHRP 457 Left Turn Warrant Analysis

Year 2026
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