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                                                       Community Development 

Department  
 

 

                                              Planned Development  

                                                                       Staff Report 
 

Planning & Zoning Commission Public Hearing Date:  November 8, 2021 

City Council Public Hearing Date: November 15, 2021 

 

Rezoning Case:  P21-352 

Property Owner(s):  FM 2920 TC Road, LLC  

Applicant(s):   Creek Road / CTC Residential  

Legal Description: TRS 1B & 2C ABST 311 C GOODRICH 

Location:  Generally located at the northwest corner of FM 2920 and Tomball 

Cemetery Road, within the City of Tomball, Harris County, Texas 

(Exhibit “A”) 

Area:     Approximately 18 Acres 

Comp Plan Designation: Corridor Commercial (Exhibit “B”) 

Present Zoning and Use: Commercial District (Exhibit “C”) / Undeveloped (Exhibit “D”) 

Proposed Use(s): 360-unit multi-family residential community 

Request: Rezone from the Commercial District to Planned Development 

(PD-18) District  

Adjacent Zoning & Land Uses: 

North:  Agricultural District 

South:  Commercial District, Outside the City limits / Vacant 

West:  Outside the City limits/Vacant 

East:  Commercial District / Texan Truck and Auto Sales 

 

 

ANALYSIS 

 

Description: The property is located at the northwest corner of FM 2920 and Tomball Cemetery 

Road and is zoned Commercial. Surrounding properties are zoned Commercial and Agricultural. 

Properties located south of the subject property are outside the City limits. Surrounding land uses 

include various commercial facilities such as Texan Truck and Auto Sales, etc. A single-family 

residential subdivision is located north of the property, beyond the vacant tract, that is accessed by 

Tomball Cemetery Road.  

 

Project Description: According to the Planned Development Application (Exhibit “E”) the 

proposed Planned Development will be a multi-family residential community with 360 units, and 
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will include efficiency units (575 square feet), one bedroom units (650 square feet), and two 

bedroom units (950 square feet).  Other amenities include a fitness center, dog parks, pools, outside 

pavilion with barbeque grills, landscaped walking trail around the pond, bocce ball courts, a 

recreational reserve with a playground and/or picnic facilities, open spaces, and landscape buffers. 

These amenities are listed in the attached presentation. 

 

The applicant is proposing a base zoning district of Multi-family zone (MF zone).  The buildings 

are proposed to be 3 stories tall, with a maximum height of forty-five (45) feet. The proposed 

density is twenty (20) dwelling units per acre, that meets the requirement of a Multi-family (MF) 

zoning district. The applicant is proposing masonry and Hardie veneer for the residential 

building and all masonry facades for the Club House. 
 

The applicant has presented two options for consideration in the PD, as shown below that pertain 

to the parking spaces and green space. 

 Parking: The zoning code requires 2 parking spaces per dwelling unit.  For the proposed 

360 units, 720 spaces would be required.  Option 2 meets the requirements, while Option 

1 will be at a slightly lower percentage. 

 Green space: The MF zone requires that a minimum of 50% of the lot area be retained as 

green space.  Option 2 meets the requirements, while Option 1 will be at a slightly lower 

rate 

 

Staff recommends that, if the PD is approved, only one option be approved as part of the PD 

application. 

 
OPTION 1: 
• This option currently displays parking of 2.18 stalls per dwelling unit 

• Greenspace coverage of 46.7% 

• Lot coverage of 31.7% 

 

OPTION 2: 
• This option currently displays parking of 1.95 stalls per dwelling unit 

• Greenspace coverage of 50.83% 

• Lot coverage of 31.7% 

 

• Per our PD request - Parking at 1.75 stalls for 1-bed and 2 stalls for 2-bed 

• 70/30 mix – 1.82 stalls/unit 

• 65/35 mix – 1.84 stalls/unit 

• 60/40 mix – 1.85 stalls/unit 

 

The applicant has provided the following information: 

Parking compared to nearby markets: 

 San Antonio: Minimum 1.5 stalls/unit and Max of 2 stalls/unit 

Max parking per unit to promote green space 

 City of Houston: 1.7 stalls per unit minimum 

 

Planned Development District (PD) Intent: Section 50-80(a)(1) of the Tomball Code of 

Ordinances (zoning regulations) outlines the general purpose and description of the Planned 

Development District. 

According to the zoning regulations - “The PD Planned Development District is a district which 

accommodates planned associations of uses developed as integral land use units such as office 

parks, retail/commercial or service centers, shopping centers, residential developments having a 

mixture of housing options (e.g., Single-Family, Multifamily, Duplex (Two Family), etc.), or any 
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appropriate combination of uses which may be planned, developed or operated as integral land use 

units either by a single owner or a combination of owners. A PD Planned Development District 

may be used to permit new or innovative concepts in land utilization not permitted by other zoning 

districts in this chapter, to ensure the compatibility of land uses, and to allow for the adjustment of 

changing demands to meet the current needs of the community by meeting one or more of the 

following purposes: 

a. To provide for a superior design on lots or buildings; 

b. To provide for increased recreation and open space opportunities for public use and 

enjoyment; 

c. To provide amenities or features that would be of special benefit to the property users or 

to the overall community; 

d. To protect or preserve natural amenities and environmental assets such as trees, creeks, 

ponds, floodplains, slopes, viewscapes, or wildlife habitats; 

e. To protect or preserve existing historical buildings, structures, features or places; 

f. To provide an appropriate balance between the intensity of development and the ability 

to provide adequate supporting public facilities and services; and 

g. To meet or exceed the standards of this chapter.” 

 

Comprehensive Plan Recommendations: The property is designated as Corridor Commercial by 

the Comprehensive Plan Future Land Use Map. This Corridor Commercial category “… is 

intended for predominantly nonresidential uses along high-traffic, regionally serving 

thoroughfares. The land uses are typically comprised of varying lot sizes and intensities 

predominantly serving the automobile. While these areas will always be auto-oriented, there is 

opportunity to improve bicycle/pedestrian accommodations and to create a pleasing environment 

which leaves a lasting impression on residents and passers-by”. 

 

The Comprehensive Plan lists uses that are appropriate for this designation as – “Land uses include 

regional commercial, personal service offices, multifamily, retail, entertainment, dining, hotels, 

and brew pubs/distilleries. Appropriate secondary uses include private gathering spaces, local 

utility services, government facilities, and transportation uses.” 

 

The Comprehensive Plan recommends that zoning districts of -  O (Office), GR (General Retail), 

C (Commercial), MU (Mixed Use), MF (Multi-family), and PD (Planned Development) for this 

designation. 

 

Additionally, the Comprehensive Plan states – “The following considerations should be used as 

guidance for regulatory modifications or as part of decision-making:   Development should gain 

primary access from an arterial street. Pedestrian enhancements should be a focus with comfort 

and safety taking priority.   New development should include improved standards for building 

form and architecture, buffering, landscaping, and signage.   Multi-family in an urban architectural 

form should be considered in a manner complimentary to other uses.” 

 

 

Staff Review Comments: 

 

Conformance to the Comprehensive Plan: While the proposed use is listed as being appropriate 

for this designation, the Comprehensive Plan contains guidelines for development that should be 

used to consider this zone change: 

Improved opportunity for bicycle/pedestrian accommodations and to create a pleasing 

environment which leaves a lasting impression on residents and passers-by. 

Pedestrian enhancements that focus on comfort and safety. 
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Improved standards for building form and architecture, buffering, landscaping, and signage.    

Multi-family in an urban architectural form in a manner complimentary to other uses. 

 

The PD needs to include additional information to demonstrate how these guidelines have been 

adhered to, especially the mixed-use development and pedestrian-oriented urban architectural 

form, as recommended in the Comprehensive Plan.  

 

Additional Review Comments: Based on the plans resubmitted, staff has the following comments.  

Upon discussion of the revised detailed plans there may be additional comments made by the 

Commission. 

 

1. In general, the proposed PD meets the minimum requirements of an MF zoning district.  

However, it is not clear how it meets the following PD intent –  

* “to provide for a superior design on lots or buildings” 

* “to meet or exceed the standards of this chapter”, or  

* “permit new or innovative concepts in land utilization not permitted by 

other zoning districts” 

2. Green space/ recreation areas - Based on the information provided by the applicant and the 

standards proposed in the PD document, the PD will reflect the deviations to the areas of 

the MF base zone district.   

3. Landscaping requirements - as presented in attached exhibit.  

4. Detention –a wet detention to serve as a lake amenity. The detention pond will also serve 

as additional greenspace as we are proposing an aesthetically pleasing detention pond with 

manicured landscaping (see pgs. 2 and 4 of the attached).  

5. Screening requirements –  

a. 8ft stone/masonry column and steel fence on the South and East property lines. 

b. North and West property line, we are proposing 8’ tall cedar wood fence with cedar 

cap.   

 Galvanized steel post in lieu of treated wood and painted to match 

wood.  And  

 water seal or stain the cedar  

6. All refuse containers will be made masonry enclosures to match the materials of the 

buildings.  

7. Setbacks to be planted with additional landscaping as shown in newly submitted landscape 

plan.   

8. Under Permitted Uses, the PD states that any use permitted in the Multi-Family Residential 

District shall be permitted. Consider limiting the uses to those proposed in the PD. 

9. 26’ wide access easement to the water well. 

10. Add a note that all Special Requirements contained in Section 50-73 Multifamily 

Residential District will be met, and all other requirements of the zoning code will be met.  

11. Based on the recommendations provided by the City Engineer after the review of the 

submitted TIA through TXDOT.  This will be discussed with Commission. 

12. Based on the preliminary review of the conceptual drawings, the Fire Marshal has the 

following comments: 

a. If the vertical distance between grade plane and the highest roof surface exceeds 30' the 

aerial fire apparatus drive shall have a minimum unobstructed width of 26'.  
b. Fire Hydrants will be required to be placed throughout the property per IFC 2015. 
c. There must be a drive between the dog park & the apartment above it. 
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PUBLIC COMMENT 

 

A Notice of Public Hearing was published in the paper on September 29, 2021 and property owners 

within 200 feet of the project site were mailed notification of this proposal on September 30, 2021.  

Any public comment forms will be provided in the Planning & Zoning Commission and City 

Council packets or during the public hearing.   

 

RECOMMENDATION 

 

City staff recommends that the above mentioned comments be considered and incorporated in the 

proposed PD, prior to approval.   

 

EXHIBITS 

 

A. Aerial Photo 

B. Comprehensive Plan 

C. Zoning Map 

D. Site Photo 

E. Applicant Submittal-Planned Development Application, Regulations, Concept Plan, 

PowerPoint presentation etc.  
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Exhibit “A” 

Aerial Photo 
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Exhibit “B” 

Comprehensive Plan 
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Exhibit “C” 

Zoning Map 
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Exhibit “D” 

Site Photo 
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Exhibit “E” 

Planned Development Application, Regulations, Concept Plan, PowerPoint presentation
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Professional Traffic Engineers 
Texas Registered Firm F-5333 

 

2631 Lakecrest Drive 
Pearland, Texas 77584 

832.264.0429 
tony@voigtassociates.com 

 

 
November 2, 2021 
 
Mr. Sean Ratterree 
CTC Residential 
854 Sprucewood Lane 
Houston, Texas 77024 
 
RE: Traffic Impact Analysis: Proposed Tomball 360-Unit Multifamily Development 

Northwest Corner, FM 2920 at Tomball Cemetery Road, Tomball, Texas 
  
Dear Mr. Ratterree: 
This letter report presents the analysis and findings of a Traffic Impact Analysis performed by 
Voigt Associates, Inc. for a proposed 360-unit multifamily development located on the northwest 
corner of FM 2920 at Tomball Cemetery Road in Tomball, Texas. Exhibit A1 (attached in 
Appendix A) shows the project location. The proposed site plan is shown as Exhibit A2 
(attached). Exhibit A3 shows the site layout on an aerial background, with proposed access 
points and access restrictions noted. This report is a brief technical memorandum of the results 
of the assessment and includes study findings and discussion. 
 
Description of Development and Access 
The proposed development consists of a 360-unit multifamily development. The analysis 
assumes the development will be completed in one phase, with construction planned to begin in 
late-2021 or early-2022 and ready for occupancy in late 2022 or early 2023.  
 
The site features two proposed access driveways. The main, primary driveway is proposed to 
be located on FM 2920 about 470’ west of Tomball Cemetery Road. A secondary, exit only  
driveway is located on Tomball Cemetery Road about 210’ north of FM 2920. The site has 
about 780 feet of frontage on FM 2920 and 340’ of frontage on Tomball Cemetery Road. 
 
The site plan is conceptual in nature, but the main driveway is recommended to be at least 35’ 
wide with 20’ radii (but if divided 50’ wide with 8’ raised median and 20’ radii). The secondary 
exit-only driveway is recommended to be 24’ width with 15’ radii.  
 
There does not appear to be any sight distance restrictions at the proposed driveway locations 
on FM 2920 and Tomball Cemetery Road. Site engineers should ensure that sight triangles are 
not blocked with any signing, landscaping, or other structures at the site driveways. 
 
Study Area and Land Use 
A description of each of the major study roadways is as follows: 
 

 Along the southern site frontage, FM 2920 is a five-lane undivided asphalt roadway with 
12’ wide travel lanes and a 10’ paved shoulder. The roadway has two lanes in each 
direction of travel with center two-way left turn lane. The posted speed limit within the 
study area is 50 mph. Existing pavement condition and markings along the site frontage 
are in good condition. There is a TxDOT project to widen FM 2920 in the next five to ten 
years (CSJ 294-10-1028). 
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 Along the eastern site frontage, Tomball Cemetery Road is a two-lane asphalt roadway 
with 11’ wide travel lanes.  Tomball Cemetery Road is stop-controlled on approach to 
FM 2920. 

 
The existing land use at the site is undeveloped land. Surrounding the site, the land use is large 
lot residential and agricultural in nature. Appendix E, attached, shows photographs of study area 
roadways near the proposed development site. 
 
Data Collection  
For this engineering study assessment, video-based turning movement counts were collected 
on Wednesday, October 13, 2021, from 6:00 AM to 7:00 PM at the intersection of FM 2920 at 
Tomball Cemetery Road/Treichel Road. A growth factor of 1% per year was used the estimate 
future traffic volumes for the build-out year of 2023 even though TxDOT counts on FM 2920 
indicate a negative 5-year traffic growth rate of -3.1%. Exhibits A4 and A5 in Appendix A shows 
the existing peak hour turning movement counts at each intersection included in the study. 
Exhibits A6 and A7 show the projected counts without development in the build-out year. 
 
Trip Generation Projections and Trip Distribution 
The Institute of Transportation Engineers’ Trip Generation Manual (11th Edition) was used to 
estimate trips to the site using land use #221 – Multifamily Housing (Mid-Rise). The estimated 
trips generated by the development are shown in Table 1. Detailed calculations are found in 
Table C1 in Appendix C.  

Table 1. Estimated New Trips for the Proposed Development.  

Development 
Description 

Weekday, 24-Hours 
AM Peak Hour of 

Adjacent Roadway 
PM Peak Hour of 

Adjacent Roadway 

Multifamily (Mid-
Rise) 

1670 vehicles 
(835 entering / 
 835 exiting) 

147 vehicles 
(34 entering / 
 113 exiting) 

141 vehicles 
(86 entering / 

55 exiting) 

 
Trip distribution percentages for the development were assumed to be: 
 

 50% to/from the west via FM 2920; 
 48% to/from the east via FM 2920; and 
 2% to/from the north Tomball Cemetery Road. 

 
Trip distribution details are provided in Exhibits A8 (AM Peak Hour) and A9 (PM peak hour) in 
Appendix A and Table C2 in Appendix C. New site trips are presented in Exhibits A10 and A11 
and the estimated build-out year turning movement counts for the study area are shown in 
Exhibits A12 and A13 for AM and PM peak hours, respectively. 
 
Level of Service (LOS) Analysis and Geometric Recommendations 
This traffic impact analysis employed the macroscopic traffic simulation model Synchro 11. All 
simulations in this study represent the peak 15-minute time periods within any peak hour. The 
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results from the Synchro simulation give many measures of effectiveness (MOEs), but the most 
meaningful for this analysis were average vehicle delay and level of service.  Table 2 presents 
the per-vehicle delay thresholds that define each level of service.  

Table 2. LOS Thresholds for Signalized and Unsignalized Intersections. 

Level of Service 
(LOS) 

Signalized Intersections 
Control Delay Per Vehicle 

(sec/veh) 

Unsignalized Intersections 
Control Delay Per Vehicle 

(sec/veh) 
A ≤10 0-10 
B >10-20 >10-15 
C >20-35 >15-25 
D >35-55 >25-35 
E >55-80 >35-50 
F >80 >50 

 
An explanation of the concept of level of service is that it is similar to grades in school – A is the 
best, F the worst. Level of service (LOS) is defined in terms of delay, which is a measure of 
driver discomfort, frustration, fuel consumption, and lost travel time. LOS at an intersection is 
directly related to the control delay value, which is the overall delay associated with traffic 
control at the intersection (e.g., a traffic signal or stop sign). The LOS thresholds are different for 
signalized intersections as compared to unsignalized intersections, primarily because drivers 
expect different levels of performance from distinct types of transportation facilities. The 
expectation is that a signalized intersection is designed to carry higher traffic volumes than a 
stop-controlled intersection. Thus, a higher level of control delay is acceptable at a signalized 
intersection for the same level of service. At a two-way stop-controlled intersection, LOS is 
defined for each minor movement, but not for the intersection as a whole. All traffic simulation 
output is presented in Appendix D. 
 
The results of the simulation are shown below in Table 3. The project’s driveways and study 
intersections are projected to experience acceptable levels of queue and delay, with LOS D or 
better expected in the AM and PM peak hours, which is an acceptable condition for suburban 
environments. No mitigation due to delays or queues appears to be required. 
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Table 3. Level of Service Analysis Results. 

 
 
Turn Lane Warrants 
The proposed main site driveway along FM 2920 was examined for the need for a right turn 
lane for the development using the Texas Department of Transportation (TxDOT) Access 
Management Manual (July 2011) and Roadway Design Manual (July 2020) guidelines. With 
projected peak hour westbound right turn volumes in the main site driveway of 18 (AM peak 
hour) and 45 (PM peak hour), the TxDOT 50 turns per hour threshold to warrant construction of 
a right turn lane is not met. No right turn lane will be required at the main site driveway on FM 
2920. 
 
Since FM 2920 has a center two-way left turn lane, a dedicated left turn for the site driveway is 
not required.  
 
The site driveway to Tomball Cemetery Road is an exit only driveway, so there is no 
consideration of northbound left turn lane or southbound right turn lane at this driveway.  
 
Traffic Signal Warrant 
As part of this assessment, traffic signal warrants were examined for the intersection of FM 
2920 at Tomball Cemetery Road and at FM 2920 at the proposed apartment driveway.  
 
For existing conditions, no warrants for signalization would be met at FM 2920 at Tomball 
Cemetery Road. For projected conditions with development, no warrants for signalization would 
be met at FM 2920 at Tomball Cemetery Road. The recommended level of traffic control at FM 
2920 at Tomball Cemetery Road is to retain the existing two-way stop control. 

Approach
Delay (s/v)

LOS
Approach
Delay (s/v)

LOS
Approach
Delay (s/v)

LOS
Approach
Delay (s/v)

LOS

1. FM 2920 at Tomball Cemetery Road/Treichel Road
2021 Existing HCM 6TH TWSC -- -- -- -- 21.6 C 18.3 C 21.6 C
2023 Projected w/o Development HCM 6TH TWSC -- -- -- -- 22.0 C 18.6 C 22.0 C
2023 Projected w/Development HCM 6TH TWSC -- -- -- -- 23.2 C 22.9 C 23.2 C

2. FM 2920 at Main Site Driveway
2023 Projected w/Development HCM 6TH OWSC -- -- -- -- -- -- 23.7 C 23.7 C

3. Tomball Cemetery Road at Site Driveway (Exit Only)
2023 Projected w/Development HCM 6TH OWSC 8.7 A -- -- -- -- -- -- 8.7 A

Approach
Delay (s/v)

LOS
Approach
Delay (s/v)

LOS
Approach
Delay (s/v)

LOS
Approach
Delay (s/v)

LOS

1. FM 2920 at Tomball Cemetery Road/Treichel Road
2021 Existing HCM 6TH TWSC -- -- -- -- 23.7 C 28.0 D 28.0 D
2023 Projected w/o Development HCM 6TH TWSC -- -- -- -- 24.5 C 29.2 D 29.2 D
2023 Projected w/Development HCM 6TH TWSC -- -- -- -- 25.4 D 33.9 D 33.9 D

2. FM 2920 at Main Site Driveway
2023 Projected w/Development HCM 6TH OWSC -- -- -- -- -- -- 29.1 D 29.1 D

3. Tomball Cemetery Road at Site Driveway (Exit Only)
2023 Projected w/Development HCM 6TH OWSC 8.5 A -- -- -- -- -- -- 8.5 A
Signalized TWSC - two-way stop control AWSC - all-way stop control
Unsignalized OWSC - one-way stop control
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Overall
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Intersection
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Control 
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Delay (s/v)
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For projected conditions with development at FM 2920 at the proposed apartment driveway, no 
warrants for signalization would be met. Signalization of either the Tomball Cemetery Road or 
apartment main driveway is recommended. 

Conclusions & Discussion 
The analysis investigated the site access, traffic control, and other improvements or operations 
issues that should be addressed as the development moves forward. The findings and overall 
recommendations to mitigate the impacts of the proposed multifamily development are as 
follows: 

 Site access to FM 2920:
o A westbound right turn lane is not warranted;
o An eastbound left turn lane is provided by the existing two-way left turn lane;
o The driveway should be stop-controlled on approach to FM 2920;
o The site plan is conceptual in nature, but the main driveway is recommended to

be at least 35’ wide with 20’ radii (but if divided 50’ wide with 8’ raised median
and 20’ radii).

 Site access to Tomball Cemetery Road:
o This access is planned to be gated and exit-only;
o A northbound left turn lane is not warranted;
o A southbound right turn lane is not warranted;
o The driveway should be stop-controlled on approach to Tomball Cemetery Road;

and
o The secondary exit-only driveway is recommended to be 24’ width with 15’ radii.

 The existing two-way stop control at FM 2920 and Tomball Cemetery Road is
appropriate for existing and proposed conditions with development. A traffic signal is not
warranted at this intersection.

 A traffic signal is not warranted at the proposed main site driveway on FM 2920.

Voigt Associates appreciates the opportunity to assist you with this project.  If you have any 
questions about the analysis or the results of this report, please feel free to contact me at 832-
264-0429.

Sincerely, 

Anthony Voigt, P.E., PTOE 
Principal 

Attachments:  
Appendix A. Exhibits 
Appendix B. Traffic Data 
Appendix C. Trip Generation/Distribution Calculations 
Appendix D. Traffic Simulation Output 
Appendix E.  Roadway Photographs 

11/2/2021
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Exhibit A1. Site Location Map – Regional Aerial. 
North to top of page. Not to scale. 
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Exhibit A2. Proposed Site Plan
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Exhibit A3. Proposed Site Layout on Aerial Background. 
North to top of page. Not to scale. 
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Exhibit A4 2021 AM Peak Hour
Total Turning Movements Existing Conditions

Not To Scale
North to Top of Page

T
re

ich
e

l R
o

a
d

5 1 7
9

1088
15

FM 2920

1792013

12232

FM 2920

T
o

m
b

all C
em

et e
ry R

d



Exhibit A5 2021 PM Peak Hour
Total Turning Movements Existing Conditions
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Exhibit A6 2023 AM Peak Hour
Total Turning Movements Build-Out Year w/o Development
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Exhibit A7 2023 PM Peak Hour
Total Turning Movements Build-Out Year w/o Development
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Exhibit A8. Trip Distribution Percentages – AM Peak Hour. 
North to top of page. Not to scale. 
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Exhibit A9. Trip Distribution Percentages – PM Peak Hour. 
North to top of page. Not to scale. 
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Exhibit A10 AM Peak Hour
Total Turning Movements New Site Trips

Not To Scale
North to Top of Page

T
re

ich
e

l R
o

a
d

0 0 0
2
42

0

FM 2920

0
170

14014

FM 2920

16
0

1418

M
ain Site D

rivew
ay

4441

0 2

Site Exit Only Driveway

1
28

T
o

m
b

all C
em

et e
ry R

d
10



Exhibit A11 PM Peak Hour
Total Turning Movements New Site Trips
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Exhibit A12 2023 AM Peak Hour
Total Turning Movements Build-Out Year w/Development
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Exhibit A13 2023 PM Peak Hour
Total Turning Movements Build-Out Year w/Development
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Appendix B. Traffic Data 
  



15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB-CW EB-CCW WB-CW WB-CCW NB-CW NB-CCW SB-CW SB-CCW
06:00 2 126 5 0 2 78 2 0 1 0 5 0 3 0 2 0 226 0 0 0 0 0 0 0 0
06:15 1 174 1 0 1 120 0 0 1 0 1 0 2 0 1 0 302 0 0 0 0 0 0 0 0
06:30 2 288 4 0 1 124 1 0 2 1 3 0 3 0 3 0 432 0 0 0 0 0 0 0 0
06:45 4 293 2 0 3 151 1 0 2 1 6 0 2 0 1 0 466 0 0 0 0 0 0 0 0
07:00 3 219 3 0 4 193 2 0 2 0 1 0 6 0 3 0 436 0 0 0 0 0 0 0 0
07:15 1 268 3 0 2 232 1 0 0 0 3 0 3 0 7 0 520 0 0 0 0 0 0 0 0
07:30 1 260 3 0 3 260 4 0 0 0 1 0 5 0 8 0 545 0 0 0 0 0 0 0 0
07:45 3 278 5 0 10 241 5 0 0 1 3 0 4 0 9 0 559 0 0 0 0 0 0 0 0
08:00 1 269 3 0 1 205 2 0 1 0 0 0 2 2 7 0 493 0 0 0 0 0 0 0 0
08:15 4 281 4 0 3 214 2 0 4 0 3 0 1 0 8 0 524 0 0 0 0 0 0 0 0
08:30 8 307 4 0 3 186 5 0 2 0 1 0 4 1 5 0 526 0 0 0 0 0 0 0 0
08:45 3 321 2 0 1 167 2 0 2 0 2 0 2 2 2 0 506 0 0 0 0 0 0 0 0
09:00 3 251 3 0 0 140 4 0 2 0 2 0 3 2 3 0 413 0 0 0 0 0 0 0 0
09:15 2 233 1 0 0 166 1 0 3 0 1 0 5 0 5 0 417 0 0 0 0 0 0 0 0
09:30 1 216 1 0 2 177 2 0 3 1 0 0 1 0 2 0 406 0 0 0 0 0 0 0 0
09:45 0 233 2 0 0 158 1 0 0 1 0 0 4 0 1 0 400 0 0 0 0 0 0 0 0
10:00 1 196 1 0 0 196 1 0 5 0 0 0 1 0 3 0 404 0 0 0 0 0 0 0 0
10:15 1 223 0 0 1 168 5 0 2 0 1 0 4 0 2 0 407 0 0 0 0 0 0 0 0
10:30 1 212 1 0 0 167 2 0 2 0 0 0 4 0 6 0 395 0 0 0 0 0 0 0 0
10:45 1 223 3 0 0 166 2 0 0 0 1 0 4 0 0 0 400 0 0 0 0 0 0 0 0
11:00 0 215 1 0 4 198 2 0 2 0 1 0 1 1 3 0 428 0 0 0 0 0 0 0 0
11:15 1 246 2 0 5 189 5 0 1 0 1 0 2 0 2 0 454 0 0 0 0 0 0 0 0
11:30 4 219 3 0 0 200 2 0 2 0 5 0 4 0 3 0 442 0 0 0 0 0 0 0 0
11:45 2 258 3 0 2 223 5 0 2 0 1 0 3 0 5 0 504 0 0 0 0 0 0 0 0
12:00 2 216 3 0 5 232 7 0 1 0 8 0 7 1 15 0 497 0 0 0 0 0 0 0 0
12:15 1 201 2 0 4 276 5 0 2 0 4 0 2 0 2 0 499 0 0 0 0 0 0 0 0
12:30 1 199 1 0 3 236 3 0 4 0 3 0 7 0 5 0 462 0 0 0 0 0 0 0 0
12:45 4 212 1 0 3 258 3 0 2 0 1 0 4 1 4 0 493 0 0 0 0 0 0 0 0
13:00 2 227 4 0 1 215 6 0 0 0 1 0 2 0 1 0 459 0 0 0 0 0 0 0 0
13:15 8 223 1 0 2 295 2 0 1 2 2 0 5 0 4 0 545 0 0 0 0 0 0 0 0
13:30 1 263 0 0 3 253 6 0 2 0 2 0 1 0 2 0 533 0 0 0 0 0 0 0 0
13:45 3 237 1 0 1 220 2 0 1 2 1 0 4 0 3 0 475 0 0 0 0 0 0 0 0
14:00 3 229 2 0 0 238 5 0 1 0 5 0 6 0 3 0 492 0 0 0 0 0 0 0 0
14:15 3 220 5 0 1 295 1 0 2 0 4 0 2 0 2 0 535 0 0 0 0 0 0 0 0
14:30 4 230 1 0 3 258 5 0 4 0 5 0 5 0 4 0 519 0 0 0 0 0 0 0 0
14:45 6 212 2 0 2 295 2 0 4 0 1 0 3 2 4 0 533 0 0 0 0 0 0 0 0
15:00 4 223 3 0 7 319 6 0 2 0 4 0 7 2 7 0 584 0 0 0 0 0 0 0 0
15:15 5 245 2 0 1 300 4 0 7 0 3 0 3 0 6 0 576 0 0 0 0 0 0 0 0
15:30 4 257 1 1 3 329 8 0 4 0 1 0 6 1 4 0 618 0 0 0 0 0 0 0 0
15:45 6 226 1 0 3 305 2 0 2 0 3 0 8 1 5 0 562 0 0 0 0 0 0 0 0
16:00 6 263 6 0 3 313 3 0 0 1 4 0 4 0 3 0 606 0 0 0 0 0 0 0 0
16:15 7 291 6 0 7 289 5 0 0 2 7 0 4 0 3 1 621 0 0 0 0 0 0 0 0
16:30 10 252 2 0 3 308 6 0 1 0 4 0 2 0 4 0 592 0 0 0 0 0 0 0 0
16:45 4 275 2 0 2 315 3 0 1 0 2 0 4 0 6 0 614 0 0 0 0 0 0 0 0
17:00 9 282 2 0 6 308 5 0 6 1 13 0 4 1 3 0 640 0 0 0 0 0 0 0 0
17:15 6 303 0 0 2 330 5 0 3 0 2 0 1 0 3 0 655 0 0 0 0 0 0 0 0
17:30 9 275 0 0 3 211 7 0 3 0 3 0 2 2 6 0 521 0 0 0 0 0 0 0 0
17:45 6 260 2 0 1 236 3 0 2 0 1 0 3 0 6 0 520 0 0 0 0 0 0 1 0
18:00 0 244 1 0 0 268 7 0 2 0 1 0 4 0 15 0 542 0 0 0 0 0 0 0 0
18:15 3 307 2 0 2 285 6 1 4 1 1 0 3 0 7 0 621 0 0 0 0 0 0 0 0
18:30 0 217 2 0 3 253 6 0 2 0 0 0 7 0 2 0 492 0 0 0 0 0 0 0 0
18:45 2 212 2 0 0 242 1 0 1 0 0 0 5 0 4 0 469 0 0 0 0 0 0 0 0

13-Hour Total 169 12610 117 1 122 12001 183 1 105 14 128 0 188 19 224 1 25880

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB-CW EB-CCW WB-CW WB-CCW NB-CW NB-CCW SB-CW SB-CCW

7:30-8:30 9 1088 15 0 17 920 13 0 5 1 7 0 12 2 32 0 2121 0 0 0 0 0 0 0 0
16:30-17:30 29 1112 6 0 13 1261 19 0 11 1 21 0 11 1 16 0 2501 0 0 0 0 0 0 0 0

Eastbound Westbound Northbound Southbound
PedsFM 2920 FM 2920 Treichel Road Tomball Cemetery Road

Vehicle/Pedestrian Turning Movement Count
FM 2920 at Tomball Cemetery Road

Wednesday, October 13, 2021
Eastbound Westbound Northbound Southbound

Peds (crossing XB approach)FM 2920 FM 2920 Treichel Road Tomball Cemetery Road

Voigt Associates Project 51901
November 2021

Tomball 360-Unit Multifamily Traffic Impact Analysis
Prepared for CTC Residential



 

Appendix C. Trip Generation/Distribution Calculations 
  



Table C1. Trip Generation Calculations

24-Hr
Trip Rate* Entering Exiting Entering Exiting Entering Exiting

The Village at Kyle 221 Multifamily Housing (Mid-Rise) Dwelling Unit 360.000        24/AM 4.54        50% 50% 0.37        23% 77% 0.39        61% 39%

24-Hr
Trip Ends Entering Exiting Entering Exiting Entering Exiting

The Village at Kyle 221 Multifamily Housing (Mid-Rise) Dwelling Unit 360.000        0 24/AM 1,671      835         835         147         34           113         141         86           55           

24-Hr
Trip Ends Entering Exiting Entering Exiting Entering Exiting

1,671      835         835         147         34           113         141         86           55           
*trip estimates subject to roundoff error

Adjustment Factor Time Period Factor
Internal Capture Rates: Weekday 0.0%

Weekday AM Peak Hour of Adjacent Roadway 0.0%
Weekday PM Peak Hour of Adjacent Roadway 0.0%

Pass-By Trips: Weekday 0.0% -          
Weekday AM Peak Hour of Adjacent Roadway 0.0% -          
Weekday PM Peak Hour of Adjacent Roadway 0.0% -          

Weekday AM Peak Hour of Adjacent Roadway 0.0% -          -          
Weekday PM Peak Hour of Adjacent Roadway 0.0% -          

Trip Type

Entering Exiting Entering Exiting Entering Exiting

1,671      835         835         147         34           113         141         86           55           
-          -          -          -          -          -          -          -          -          

1,671      835         835         147         34           113         141         86           55           

-          -          -          -          -          -          -          -          -          
1,671      835         835         147         34           113         141         86           55           

*trip estimates subject to roundoff error

Peak Hour 
Trips

Trips

Total Trips, New & Pass-By

   Total Trips, Pass-By, Existing on Roadway Network:
   Total Trips, New on Roadway Network:

Weekday AM Peak Hour of 
Adjacent Roadway

Trips*
Total Trips

Trips*

Weekday PM Peak Hour of 
Adjacent Roadway

Total Trips, Pre-Capture/Pass-By:
Total Trips, Captured Within Development:

Trip Adjustment Factors

Weekday

Trip Rates

Development Description

ITE Trip 
Generation 
Land Use 
Number Trip Generation Land Use

Independent 
Variable Value U

se
 R

at
e

U
se

 C
ur

ve Weekday
Weekday AM Peak Hour of 

Adjacent Roadway
Weekday PM Peak Hour of 

Adjacent Roadway
Percent

Trip Rate* Trip Rate*
Percent

Weekday PM Peak Hour of 
Adjacent Roadway

Trips

Weekday AM Peak Hour of 
Adjacent Roadway

Weekday PM Peak Hour of 
Adjacent Roadway

Trips Peak Hour 
Trips

Trips

Trip Totals

Weekday

Independent 
Variable Value U

se
 R

at
e

U
se

 C
ur

ve

Total Trips
Trips*

Total Trips

Percent

Weekday
Weekday AM Peak Hour of 

Adjacent Roadway

Trip End Calculations

Development Description

ITE Trip 
Generation 
Land Use 
Number Trip Generation Land Use

Peak Hour 
Trips

Trips Peak Hour 
Trips

Trips

Trip Totals

Trip End Totals
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Table C2.  Trip Distribution

Origins-Peak Hour Volume AM PM Destinations-Peak Hour Volume AM PM
From FM 2920, East of Tomball Cemetery Road 950 1293 To FM 2920, East of Tomball Cemetery Road 1107 1144
From FM 2920, West of Site 1112 1147 To FM 2920, West of Site 957 1288
From Tomball Cemetery Road, North of Site 46 28 To Tomball Cemetery Road, North of Site 23 49
From Treichel Road, South of Site 13 33 To Treichel Road, South of Site 34 20

FROM (ENTERING DEVELOPMENT)
Existing Total 

Volume AM Peak

Manually 
Estimated Trip 
Distribution (%)

Volume Based 
Trip Distribution 

Percentage

AM Peak 
Development 

Volume*

Existing Total 
Volume PM Peak

Manually 
Estimated Trip 
Distribution (%)

Volume Based 
Trip Distribution 

Percentage

PM Peak 
Development 

Volume*

From FM 2920, East of Tomball Cemetery Road 950 50.0% 44.8% 17 1293 50.0% 51.7% 43
From FM 2920, West of Site 1112 48.0% 52.4% 16 1147 48.0% 45.9% 41
From Tomball Cemetery Road, North of Site 46 2.0% 2.2% 1 28 2.0% 1.1% 2
From Treichel Road, South of Site 13 0.0% 0.6% 0 33 0.0% 1.3% 0
Total 2121 100.0% 100.0% 34 2501 100.0% 100.0% 86

TO (EXITING DEVELOPMENT)
Existing Total 

Volume AM Peak

Manually 
Estimated Trip 
Distribution (%)

Volume Based 
Trip Distribution 

Percentage

AM Peak 
Development 

Volume*

Existing Total 
Volume PM Peak

Manually 
Estimated Trip 
Distribution (%)

Volume Based 
Trip Distribution 

Percentage

PM Peak 
Development 

Volume*

To FM 2920, East of Tomball Cemetery Road 1107 50.0% 52.2% 57 1144 50.0% 45.7% 27
To FM 2920, West of Site 957 48.0% 45.1% 54 1288 48.0% 51.5% 26
To Tomball Cemetery Road, North of Site 23 2.0% 1.1% 2 49 2.0% 2.0% 1
To Treichel Road, South of Site 34 0.0% 1.6% 0 20 0.0% 0.8% 0

Total 2121 100.0% 100.0% 113 2501 100.0% 100.0% 55

*Development volumes and sum totals rounded to whole vehicles

AM PEAK HOUR PM PEAK HOUR AM PEAK HOUR PM PEAK HOUR

AM Percent Dist. PM Percent Dist.
Int01: FM 2920 at 
Tomball Cemtry

Int02: FM 2920 at 
Site Driveway

Int03: Tomball 
Cmtry at Site Dwy

Vehicles Vehicles Percent of Entering 
Vehicles

Percent of Entering 
Vehicles

From FM 2920, East of Tomball Cemetery Road
  via FM 2920 at Main Entrance (2) 100.0% 100.0% WBT WBR 17 43 50.00% 50.00%
  via Tomball Cemetery Exit Driveway (3) 0.0% 0.0% WBR NBL 0 0 0.00% 0.00%
From FM 2920, West of Site
  via FM 2920 at Main Entrance (2) 100.0% 100.0% EBL 16 41 48.00% 48.00%
  via Tomball Cemetery Exit Driveway (3) 0.0% 0.0% EBL EBT NBL 0 0 0.00% 0.00%
From Tomball Cemetery Road, North of Site
  via FM 2920 at Main Entrance (2) 100.0% 100.0% SBR WBR SBT 1 2 2.00% 2.00%
  via Tomball Cemetery Exit Driveway (3) 0.0% 0.0% SBR 0 0 0.00% 0.00%
From Treichel Road, South of Site
  via FM 2920 at Main Entrance (2) 100.0% 100.0% NBL WBR 0 0 0.00% 0.00%
  via Tomball Cemetery Exit Driveway (3) 0.0% 0.0% NBT NBL 0 0 0.00% 0.00%

AM PEAK HOUR PM PEAK HOUR AM PEAK HOUR PM PEAK HOUR

AM Percent Dist. PM Percent Dist.
Int01: FM 2920 at 
Tomball Cemtry

Int02: FM 2920 at 
Site Driveway

Int03: Tomball 
Cmtry at Site Dwy 0 0 0

Vehicles Vehicles Percent of Exiting 
Vehicles

Percent of Exiting 
Vehicles

To FM 2920, East of Tomball Cemetery Road
  via FM 2920 at Main Entrance (2) 75.0% 75.0% EBT SBL 42 21 37.50% 37.50%
  via Tomball Cemetery Exit Driveway (3) 25.0% 25.0% SBL EBR 14 7 12.50% 12.50%
To FM 2920, West of Site
  via FM 2920 at Main Entrance (2) 75.0% 75.0% SBR 41 20 36.00% 36.00%
  via Tomball Cemetery Exit Driveway (3) 25.0% 25.0% SBR WBT EBR 14 7 12.00% 12.00%
To Tomball Cemetery Road, North of Site
  via FM 2920 at Main Entrance (2) 75.0% 75.0% EBL SBL NBT 2 1 1.50% 1.50%
  via Tomball Cemetery Exit Driveway (3) 25.0% 25.0% EBL 1 0 0.50% 0.50%
To Treichel Road, South of Site
  via FM 2920 at Main Entrance (2) 75.0% 75.0% EBR SBL 0 0 0.00% 0.00%
  via Tomball Cemetery Exit Driveway (3) 25.0% 25.0% SBT EBR 0 0 0.00% 0.00%

TO (EXITING DEVELOPMENT)

GLOBAL ORIGINS/DESTINATIONS

TRIP DISTRIBUTION (NEW TRIPS)

FROM (ENTERING DEVELOPMENT)
ROUTE (ENTERING DEVELOPMENT)

ROUTE (EXITING DEVELOPMENT)

TRIP DISTRIBUTION DETAILS - NEW TRIPS

Voigt Associates, Inc. Project 51901
November 2021
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Table C3.  Existing (2021) Peak Hour Turning Movement Counts

1. FM 2920 at Tomball Cemetery Road/Treichel Road

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 9 1088 15 0 17 920 13 0 5 1 7 0 12 2 32 0
PM Peak 29 1112 6 0 13 1261 19 0 11 1 21 0 11 1 16 0
2. FM 2920 at Main Site Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 1112 957
PM Peak 1147 1288
3. Tomball Cemetery Road at Site Driveway (Exit Only)

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 23 46
PM Peak 49 28

Table C4. Projected 2023 Peak Hour Turning Movement Counts (without development)

1. FM 2920 at Tomball Cemetery Road/Treichel Road Adjustment Factor: 1.020

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 9 1110 15 0 17 938 13 0 5 1 7 0 12 2 33 0
PM Peak 30 1134 6 0 13 1286 19 0 11 1 21 0 11 1 16 0
2. FM 2920 at Main Site Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 0 1134 0 0 0 976 0 0 0 0 0 0 0 0 0 0
PM Peak 0 1170 0 0 0 1314 0 0 0 0 0 0 0 0 0 0
3. Tomball Cemetery Road at Site Driveway (Exit Only)

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 0 0 0 0 0 0 0 0 0 23 0 0 0 47 0 0
PM Peak 0 0 0 0 0 0 0 0 0 50 0 0 0 29 0 0

Table C5-A. Projected Peak Hour New Site Trips

1. FM 2920 at Tomball Cemetery Road/Treichel Road

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 2 42 0 0 0 17 0 0 0 0 0 0 14 0 14 0
PM Peak 1 21 0 0 0 43 0 0 0 0 0 0 7 0 8 0
2. FM 2920 at Main Site Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 16 0 0 0 0 14 18 0 0 0 0 0 44 0 41 0
PM Peak 41 0 0 0 0 7 45 0 0 0 0 0 21 0 20 0
3. Tomball Cemetery Road at Site Driveway (Exit Only)

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 1 0 28 0 0 0 0 0 0 2 0 0 0 1 0 0
PM Peak 0 0 13 0 0 0 0 0 0 1 0 0 0 2 0 0

Table C6. Projected 2023 Peak Hour Turning Movement Counts (w/development)

1. FM 2920 at Tomball Cemetery Road/Treichel Road

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 11 1152 15 0 17 955 13 0 5 1 7 0 26 2 47 0
PM Peak 30 1155 6 0 13 1329 19 0 11 1 21 0 18 1 25 0
2. FM 2920 at Main Site Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 16 1134 0 0 0 990 18 0 0 0 0 0 44 0 41 0
PM Peak 41 1170 0 0 0 1320 45 0 0 0 0 0 21 0 20 0
3. Tomball Cemetery Road at Site Driveway (Exit Only)

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak 1 0 28 0 0 0 0 0 0 25 0 0 0 48 0 0
PM Peak 0 0 13 0 0 0 0 0 0 51 0 0 0 30 0 0

FM 2920 FM 2920 <<NO APPROACH>> Main Site Driveway

Eastbound Westbound Northbound Southbound

Exit Only Site Driveway <<NO APPROACH>> Tomball Cemetery Road Tomball Cemetery Road

Eastbound Westbound Northbound Southbound

FM 2920 FM 2920 Treichel Road Tomball Cemetery Road

Eastbound Westbound Northbound Southbound

Exit Only Site Driveway <<NO APPROACH>> Tomball Cemetery Road Tomball Cemetery Road

Eastbound Westbound Northbound Southbound

FM 2920 FM 2920 <<NO APPROACH>> Main Site Driveway

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

FM 2920 FM 2920 Treichel Road Tomball Cemetery Road

FM 2920 FM 2920 Treichel Road Tomball Cemetery Road

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Exit Only Site Driveway <<NO APPROACH>> Tomball Cemetery Road Tomball Cemetery Road

FM 2920 FM 2920 <<NO APPROACH>> Main Site Driveway

FM 2920 FM 2920 <<NO APPROACH>> Main Site Driveway

Eastbound Westbound Northbound Southbound

FM 2920 FM 2920 Treichel Road Tomball Cemetery Road

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Exit Only Site Driveway <<NO APPROACH>> Tomball Cemetery Road Tomball Cemetery Road

Voigt Associates, Inc. Project 51901
November 2021

Tomball 360-Unit Multifamily Traffic Impact Analysis
Prepared for CTC Residential



 

Appendix D. Traffic Simulation Output 
  



Lanes, Volumes, Timings 2021 AM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Existing Conditions

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1088 15 17 920 13 5 1 7 12 2 32
Future Volume (vph) 9 1088 15 17 920 13 5 1 7 12 2 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.998 0.927 0.906
Flt Protected 0.950 0.950 0.981 0.987
Satd. Flow (prot) 1770 3532 0 1770 3532 0 0 1694 0 0 1666 0
Flt Permitted 0.950 0.950 0.981 0.987
Satd. Flow (perm) 1770 3532 0 1770 3532 0 0 1694 0 0 1666 0
Link Speed (mph) 50 50 35 35
Link Distance (ft) 491 625 377 250
Travel Time (s) 6.7 8.5 7.3 4.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 9 1145 16 18 968 14 5 1 7 13 2 34
Shared Lane Traffic (%)
Lane Group Flow (vph) 9 1161 0 18 982 0 0 13 0 0 49 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 40.6% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2021 AM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Existing Conditions

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 2

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 1088 15 17 920 13 5 1 7 12 2 32
Future Vol, veh/h 9 1088 15 17 920 13 5 1 7 12 2 32
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 1145 16 18 968 14 5 1 7 13 2 34
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 982 0 0 1161 0 0 1692 2189 581 1602 2190 491
          Stage 1 - - - - - - 1171 1171 - 1011 1011 -
          Stage 2 - - - - - - 521 1018 - 591 1179 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 699 - - 597 - - 60 45 457 71 45 523
          Stage 1 - - - - - - 205 265 - 257 315 -
          Stage 2 - - - - - - 507 313 - 460 262 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 699 - - 597 - - 54 43 457 67 43 523
Mov Cap-2 Maneuver - - - - - - 147 146 - 173 142 -
          Stage 1 - - - - - - 202 262 - 254 306 -
          Stage 2 - - - - - - 457 304 - 445 259 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.2 21.6 18.3
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 231 699 - - 597 - - 318
HCM Lane V/C Ratio 0.059 0.014 - - 0.03 - - 0.152
HCM Control Delay (s) 21.6 10.2 - - 11.2 - - 18.3
HCM Lane LOS C B - - B - - C
HCM 95th %tile Q(veh) 0.2 0 - - 0.1 - - 0.5



Lanes, Volumes, Timings 2021 PM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Existing Conditions

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 29 1112 6 13 1261 19 11 1 21 11 1 16
Future Volume (vph) 29 1112 6 13 1261 19 11 1 21 11 1 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.999 0.998 0.915 0.923
Flt Protected 0.950 0.950 0.983 0.980
Satd. Flow (prot) 1805 3536 0 1805 3533 0 0 1709 0 0 1719 0
Flt Permitted 0.950 0.950 0.983 0.980
Satd. Flow (perm) 1805 3536 0 1805 3533 0 0 1709 0 0 1719 0
Link Speed (mph) 50 50 35 35
Link Distance (ft) 491 625 377 250
Travel Time (s) 6.7 8.5 7.3 4.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 31 1171 6 14 1327 20 12 1 22 12 1 17
Shared Lane Traffic (%)
Lane Group Flow (vph) 31 1177 0 14 1347 0 0 35 0 0 30 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2021 PM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Existing Conditions

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 2

Intersection
Int Delay, s/veh 0.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 29 1112 6 13 1261 19 11 1 21 11 1 16
Future Vol, veh/h 29 1112 6 13 1261 19 11 1 21 11 1 16
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 2 0 0 2 0 0 0 0 0 0 0
Mvmt Flow 31 1171 6 14 1327 20 12 1 22 12 1 17
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1347 0 0 1177 0 0 1928 2611 589 2013 2604 674
          Stage 1 - - - - - - 1236 1236 - 1365 1365 -
          Stage 2 - - - - - - 692 1375 - 648 1239 -
Critical Hdwy 4.1 - - 4.1 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 518 - - 601 - - 41 25 457 35 25 402
          Stage 1 - - - - - - 190 250 - 158 217 -
          Stage 2 - - - - - - 405 215 - 430 250 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 518 - - 601 - - 37 23 457 31 23 402
Mov Cap-2 Maneuver - - - - - - 123 103 - 108 109 -
          Stage 1 - - - - - - 179 235 - 149 212 -
          Stage 2 - - - - - - 377 210 - 383 235 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 0.1 23.7 28
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 227 518 - - 601 - - 186
HCM Lane V/C Ratio 0.153 0.059 - - 0.023 - - 0.158
HCM Control Delay (s) 23.7 12.4 - - 11.1 - - 28
HCM Lane LOS C B - - B - - D
HCM 95th %tile Q(veh) 0.5 0.2 - - 0.1 - - 0.5



Lanes, Volumes, Timings 2023 AM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Build-Out Year w/o Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1110 15 17 938 13 5 1 7 12 2 33
Future Volume (vph) 9 1110 15 17 938 13 5 1 7 12 2 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.998 0.927 0.905
Flt Protected 0.950 0.950 0.981 0.987
Satd. Flow (prot) 1770 3532 0 1770 3532 0 0 1694 0 0 1664 0
Flt Permitted 0.950 0.950 0.981 0.987
Satd. Flow (perm) 1770 3532 0 1770 3532 0 0 1694 0 0 1664 0
Link Speed (mph) 50 50 35 35
Link Distance (ft) 491 625 377 250
Travel Time (s) 6.7 8.5 7.3 4.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 9 1168 16 18 987 14 5 1 7 13 2 35
Shared Lane Traffic (%)
Lane Group Flow (vph) 9 1184 0 18 1001 0 0 13 0 0 50 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2023 AM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Build-Out Year w/o Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 2

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 1110 15 17 938 13 5 1 7 12 2 33
Future Vol, veh/h 9 1110 15 17 938 13 5 1 7 12 2 33
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 1168 16 18 987 14 5 1 7 13 2 35
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1001 0 0 1184 0 0 1725 2231 592 1633 2232 501
          Stage 1 - - - - - - 1194 1194 - 1030 1030 -
          Stage 2 - - - - - - 531 1037 - 603 1202 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 687 - - 586 - - 57 42 449 67 42 515
          Stage 1 - - - - - - 198 258 - 250 309 -
          Stage 2 - - - - - - 500 307 - 453 256 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 687 - - 586 - - 51 40 449 63 40 515
Mov Cap-2 Maneuver - - - - - - 142 142 - 168 138 -
          Stage 1 - - - - - - 195 255 - 247 299 -
          Stage 2 - - - - - - 449 297 - 438 253 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.2 22 18.6
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 225 687 - - 586 - - 313
HCM Lane V/C Ratio 0.061 0.014 - - 0.031 - - 0.158
HCM Control Delay (s) 22 10.3 - - 11.3 - - 18.6
HCM Lane LOS C B - - B - - C
HCM 95th %tile Q(veh) 0.2 0 - - 0.1 - - 0.6



Lanes, Volumes, Timings 2023 PM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Build-Out Year w/o Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 30 1134 6 13 1286 19 11 1 21 11 1 16
Future Volume (vph) 30 1134 6 13 1286 19 11 1 21 11 1 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.999 0.998 0.915 0.923
Flt Protected 0.950 0.950 0.983 0.980
Satd. Flow (prot) 1805 3536 0 1805 3533 0 0 1709 0 0 1719 0
Flt Permitted 0.950 0.950 0.983 0.980
Satd. Flow (perm) 1805 3536 0 1805 3533 0 0 1709 0 0 1719 0
Link Speed (mph) 50 50 35 35
Link Distance (ft) 491 625 377 250
Travel Time (s) 6.7 8.5 7.3 4.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 32 1194 6 14 1354 20 12 1 22 12 1 17
Shared Lane Traffic (%)
Lane Group Flow (vph) 32 1200 0 14 1374 0 0 35 0 0 30 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 46.2% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2023 PM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Build-Out Year w/o Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 2

Intersection
Int Delay, s/veh 0.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 1134 6 13 1286 19 11 1 21 11 1 16
Future Vol, veh/h 30 1134 6 13 1286 19 11 1 21 11 1 16
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 2 0 0 2 0 0 0 0 0 0 0
Mvmt Flow 32 1194 6 14 1354 20 12 1 22 12 1 17
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1374 0 0 1200 0 0 1967 2663 600 2054 2656 687
          Stage 1 - - - - - - 1261 1261 - 1392 1392 -
          Stage 2 - - - - - - 706 1402 - 662 1264 -
Critical Hdwy 4.1 - - 4.1 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 506 - - 589 - - 38 23 449 33 23 394
          Stage 1 - - - - - - 183 244 - 152 211 -
          Stage 2 - - - - - - 397 209 - 422 243 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 506 - - 589 - - 34 21 449 29 21 394
Mov Cap-2 Maneuver - - - - - - 117 99 - 103 105 -
          Stage 1 - - - - - - 171 229 - 142 206 -
          Stage 2 - - - - - - 369 204 - 374 228 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 0.1 24.5 29.2
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 219 506 - - 589 - - 178
HCM Lane V/C Ratio 0.159 0.062 - - 0.023 - - 0.166
HCM Control Delay (s) 24.5 12.6 - - 11.3 - - 29.2
HCM Lane LOS C B - - B - - D
HCM 95th %tile Q(veh) 0.6 0.2 - - 0.1 - - 0.6



Lanes, Volumes, Timings 2023 AM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 1152 15 17 955 13 5 1 7 26 2 47
Future Volume (vph) 11 1152 15 17 955 13 5 1 7 26 2 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.998 0.927 0.915
Flt Protected 0.950 0.950 0.981 0.983
Satd. Flow (prot) 1770 3532 0 1770 3532 0 0 1694 0 0 1675 0
Flt Permitted 0.950 0.950 0.981 0.983
Satd. Flow (perm) 1770 3532 0 1770 3532 0 0 1694 0 0 1675 0
Link Speed (mph) 50 50 35 35
Link Distance (ft) 491 625 377 250
Travel Time (s) 6.7 8.5 7.3 4.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 1213 16 18 1005 14 5 1 7 27 2 49
Shared Lane Traffic (%)
Lane Group Flow (vph) 12 1229 0 18 1019 0 0 13 0 0 78 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2023 AM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 2

Intersection
Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 1152 15 17 955 13 5 1 7 26 2 47
Future Vol, veh/h 11 1152 15 17 955 13 5 1 7 26 2 47
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 12 1213 16 18 1005 14 5 1 7 27 2 49
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1019 0 0 1229 0 0 1785 2300 615 1679 2301 510
          Stage 1 - - - - - - 1245 1245 - 1048 1048 -
          Stage 2 - - - - - - 540 1055 - 631 1253 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 677 - - 563 - - 51 38 434 62 38 509
          Stage 1 - - - - - - 184 244 - 244 303 -
          Stage 2 - - - - - - 494 301 - 436 242 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 677 - - 563 - - 44 36 434 58 36 509
Mov Cap-2 Maneuver - - - - - - 132 134 - 161 131 -
          Stage 1 - - - - - - 181 240 - 240 293 -
          Stage 2 - - - - - - 429 291 - 419 238 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.2 23.2 22.9
HCM LOS C C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 211 677 - - 563 - - 279
HCM Lane V/C Ratio 0.065 0.017 - - 0.032 - - 0.283
HCM Control Delay (s) 23.2 10.4 - - 11.6 - - 22.9
HCM Lane LOS C B - - B - - C
HCM 95th %tile Q(veh) 0.2 0.1 - - 0.1 - - 1.1



Lanes, Volumes, Timings 2023 AM Peak Hour
2: FM 2920 & Main Site Driveway Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 3

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 16 1134 990 18 44 41
Future Volume (vph) 16 1134 990 18 44 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 0 0
Storage Lanes 1 0 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.997 0.935
Flt Protected 0.950 0.975
Satd. Flow (prot) 1770 3539 3529 0 1698 0
Flt Permitted 0.950 0.975
Satd. Flow (perm) 1770 3539 3529 0 1698 0
Link Speed (mph) 50 50 30
Link Distance (ft) 731 491 281
Travel Time (s) 10.0 6.7 6.4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 17 1194 1042 19 46 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 17 1194 1061 0 89 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2023 AM Peak Hour
2: FM 2920 & Main Site Driveway Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
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Intersection
Int Delay, s/veh 0.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 16 1134 990 18 44 41
Future Vol, veh/h 16 1134 990 18 44 41
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 150 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 1194 1042 19 46 43
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1061 0 - 0 1683 531
          Stage 1 - - - - 1052 -
          Stage 2 - - - - 631 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 652 - - - 85 493
          Stage 1 - - - - 297 -
          Stage 2 - - - - 492 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 652 - - - 83 493
Mov Cap-2 Maneuver - - - - 201 -
          Stage 1 - - - - 289 -
          Stage 2 - - - - 492 -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 23.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 652 - - - 281
HCM Lane V/C Ratio 0.026 - - - 0.318
HCM Control Delay (s) 10.7 - - - 23.7
HCM Lane LOS B - - - C
HCM 95th %tile Q(veh) 0.1 - - - 1.3



Lanes, Volumes, Timings 2023 AM Peak Hour
3: Tomball Cemetery Rd & Site Exit Only Driveway Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 5

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 1 28 0 25 48 0
Future Volume (vph) 1 28 0 25 48 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.869
Flt Protected 0.998
Satd. Flow (prot) 1615 0 0 1863 1863 0
Flt Permitted 0.998
Satd. Flow (perm) 1615 0 0 1863 1863 0
Link Speed (mph) 30 35 35
Link Distance (ft) 275 250 232
Travel Time (s) 6.3 4.9 4.5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1 29 0 26 51 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 30 0 0 26 51 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2023 AM Peak Hour
3: Tomball Cemetery Rd & Site Exit Only Driveway Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
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Intersection
Int Delay, s/veh 2.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 28 0 25 48 0
Future Vol, veh/h 1 28 0 25 48 0
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 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1 29 0 26 51 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 77 51 51 0 - 0
          Stage 1 51 - - - - -
          Stage 2 26 - - - - -
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 926 1017 1555 - - -
          Stage 1 971 - - - - -
          Stage 2 997 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 926 1017 1555 - - -
Mov Cap-2 Maneuver 926 - - - - -
          Stage 1 971 - - - - -
          Stage 2 997 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 8.7 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1555 - 1014 - -
HCM Lane V/C Ratio - - 0.03 - -
HCM Control Delay (s) 0 - 8.7 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



Lanes, Volumes, Timings 2023 PM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 30 1155 6 13 1329 19 11 1 21 18 1 25
Future Volume (vph) 30 1155 6 13 1329 19 11 1 21 18 1 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.999 0.998 0.915 0.924
Flt Protected 0.950 0.950 0.983 0.980
Satd. Flow (prot) 1805 3536 0 1805 3533 0 0 1709 0 0 1720 0
Flt Permitted 0.950 0.950 0.983 0.980
Satd. Flow (perm) 1805 3536 0 1805 3533 0 0 1709 0 0 1720 0
Link Speed (mph) 50 50 35 35
Link Distance (ft) 491 625 377 250
Travel Time (s) 6.7 8.5 7.3 4.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 32 1216 6 14 1399 20 12 1 22 19 1 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 32 1222 0 14 1419 0 0 35 0 0 46 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2023 PM Peak Hour
1: Treichel Road/Tomball Cemetery Rd & FM 2920 Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 1155 6 13 1329 19 11 1 21 18 1 25
Future Vol, veh/h 30 1155 6 13 1329 19 11 1 21 18 1 25
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 2 0 0 2 0 0 0 0 0 0 0
Mvmt Flow 32 1216 6 14 1399 20 12 1 22 19 1 26
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1419 0 0 1222 0 0 2011 2730 611 2110 2723 710
          Stage 1 - - - - - - 1283 1283 - 1437 1437 -
          Stage 2 - - - - - - 728 1447 - 673 1286 -
Critical Hdwy 4.1 - - 4.1 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 486 - - 578 - - 35 21 442 30 21 381
          Stage 1 - - - - - - 178 238 - 143 201 -
          Stage 2 - - - - - - 386 198 - 416 237 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 486 - - 578 - - 30 19 442 26 19 381
Mov Cap-2 Maneuver - - - - - - 112 94 - 98 101 -
          Stage 1 - - - - - - 166 222 - 134 196 -
          Stage 2 - - - - - - 349 193 - 367 221 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 0.1 25.4 33.9
HCM LOS D D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 211 486 - - 578 - - 170
HCM Lane V/C Ratio 0.165 0.065 - - 0.024 - - 0.272
HCM Control Delay (s) 25.4 12.9 - - 11.4 - - 33.9
HCM Lane LOS D B - - B - - D
HCM 95th %tile Q(veh) 0.6 0.2 - - 0.1 - - 1.1



Lanes, Volumes, Timings 2023 PM Peak Hour
2: FM 2920 & Main Site Driveway Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 41 1170 1320 45 21 20
Future Volume (vph) 41 1170 1320 45 21 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 0 0
Storage Lanes 1 0 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.995 0.934
Flt Protected 0.950 0.975
Satd. Flow (prot) 1805 3539 3524 0 1730 0
Flt Permitted 0.950 0.975
Satd. Flow (perm) 1805 3539 3524 0 1730 0
Link Speed (mph) 50 50 30
Link Distance (ft) 731 491 281
Travel Time (s) 10.0 6.7 6.4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Adj. Flow (vph) 43 1232 1389 47 22 21
Shared Lane Traffic (%)
Lane Group Flow (vph) 43 1232 1436 0 43 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15



HCM 6th TWSC 2023 PM Peak Hour
2: FM 2920 & Main Site Driveway Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 41 1170 1320 45 21 20
Future Vol, veh/h 41 1170 1320 45 21 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 150 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 2 2 0 0 0
Mvmt Flow 43 1232 1389 47 22 21
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1436 0 - 0 2115 718
          Stage 1 - - - - 1413 -
          Stage 2 - - - - 702 -
Critical Hdwy 4.1 - - - 6.8 6.9
Critical Hdwy Stg 1 - - - - 5.8 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 479 - - - 45 376
          Stage 1 - - - - 194 -
          Stage 2 - - - - 458 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 479 - - - 41 376
Mov Cap-2 Maneuver - - - - 131 -
          Stage 1 - - - - 177 -
          Stage 2 - - - - 458 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 29.1
HCM LOS D
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 479 - - - 192
HCM Lane V/C Ratio 0.09 - - - 0.225
HCM Control Delay (s) 13.3 - - - 29.1
HCM Lane LOS B - - - D
HCM 95th %tile Q(veh) 0.3 - - - 0.8



Lanes, Volumes, Timings 2023 PM Peak Hour
3: Tomball Cemetery Rd & Site Exit Only Driveway Build-Out Year w/Development

Scenario 1  7:12 am 11/01/2021 Baseline Synchro 11 Report
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 13 0 51 30 0
Future Volume (vph) 0 13 0 51 30 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.865
Flt Protected
Satd. Flow (prot) 1644 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1644 0 0 1900 1900 0
Link Speed (mph) 30 35 35
Link Distance (ft) 275 250 232
Travel Time (s) 6.3 4.9 4.5
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 14 0 54 32 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 14 0 0 54 32 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 1.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 13 0 51 30 0
Future Vol, veh/h 0 13 0 51 30 0
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 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 14 0 54 32 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 86 32 32 0 - 0
          Stage 1 32 - - - - -
          Stage 2 54 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 920 1048 1593 - - -
          Stage 1 996 - - - - -
          Stage 2 974 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 920 1048 1593 - - -
Mov Cap-2 Maneuver 920 - - - - -
          Stage 1 996 - - - - -
          Stage 2 974 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 8.5 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1593 - 1048 - -
HCM Lane V/C Ratio - - 0.013 - -
HCM Control Delay (s) 0 - 8.5 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0 - -



 

Appendix E. Roadway Photographs 
 
 
  



 

 
Photograph Date: 10/16/2021 

Photograph 1. Tomball Cemetery Road, Looking North, North of FM 2920.  
Proposed exit-only site driveway to left. 

 
 
 



 

 
Photograph Date: 10/16/2021 

Photograph 2. Tomball Cemetery Road, Looking South, North of FM 2920.  
Proposed exit-only site driveway to right. 

 



 

 
Photograph Date: 10/16/2021 

Photograph 3. FM 2920, Looking East, West of Tomball Cemetery Road.  
Proposed full access driveway to left. 

 


