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EXECUTIVE SUMMARY 

Linscott, Law & Greenspan, Engineers (LLG) has prepared the following Local Transportation 
Analysis to determine and evaluate the potential effects to the local roadway system due to the 
proposed Twin Oaks Fuel Station project (“Project”). The Project site is located on approximately 
2.5 acres at the southeast corner of the Twin Oaks Valley Road / Borden Road intersection and in the 
Commercial (C) Zoning District in the City of San Marcos. The Project site is currently vacant and 
unoccupied.  

The project proposes construction of an approximately 5,462 square feet (16 fueling pumps) gas 
station, approximately 2,134 square feet automated car wash, and a 4,083 square feet convenience 
store.  Access to the site is proposed on Twin Oaks Valley Road only. 

The Project is calculated to generate 1,785 ADT with 72 inbound / 72 outbound trips during the AM 
peak hour and 81 inbound / 81 outbound trips during the PM peak hour  

The intersection and segment analysis provided in this study shows that the analyzed facilities are 
consistent with the City of San Marcos LOS Standards. Therefore, off-site improvements to the 
surrounding roadways are not required. 
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LOCAL TRANSPORTATION ANALYSIS 

TWIN OAKS FUEL STATION 
San Marcos, California 

January 2021 
 
 

1.0 INTRODUCTION 
Linscott, Law & Greenspan, Engineers (LLG) has prepared the following Local Transportation 
Analysis (LTA) to determine and evaluate the potential effects to the local roadway system due to 
the proposed Twin Oaks Fuel Station project (“Project”). The Project site is located at the southeast 
corner of the Twin Oaks Valley Road / Borden Road intersection in the City of San Marcos. The 
Project site is currently vacant and unoccupied. The project proposes construction of an 
approximately 5,462 square feet (16 fueling pumps) gas station, approximately 2,134 square feet 
automated car wash, and a 4,083 square feet convenience store. 
 
The following items are included in this LTA:  
 Project Description 
 Existing Conditions Discussion 
 Analysis Approach and Methodology 
 Level of Service Standards  
 Trip Generation/Distribution/Assignment 
 Analysis of Interim Year Scenarios 
 Analysis of Horizon Year Scenarios 
 Site Access and Circulation Review  
 Active Transportation Review  
 Conclusions 
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2.0 PROJECT DESCRIPTION 
The Project site is located on approximately 2.5 acres at the southeast corner of the Twin Oaks 
Valley Road / Borden Road intersection and in the Commercial (C) Zoning District in the City of 
San Marcos. The Project site is currently vacant and unoccupied. The project proposes construction 
of an approximately 5,462 square feet (16 fueling pumps) gas station, approximately 2,134 square 
feet automated car wash, and a 4,083 square feet convenience store.  Access to the site is proposed 
on Twin Oaks Valley Road only. 

Figure 2–1 shows the vicinity map. Figure 2–2 shows a more detailed project area map. Figure 2–3 
shows the Project’s site plan. 
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3.0 EXISTING CONDITIONS 
The section below discusses the existing roadway conditions in the project study area. Figure 3–1 
shows an existing conditions diagram, including signalized intersections and lane configurations. 
The study area includes the following intersections and street segments based on the anticipated 
distribution of the project traffic and discussions with City staff during the project scoping: 

Intersections: 
1. Twin Oaks Valley Road / Windy Way 
2. Windy Point Drive / Borden Road 
3. Twin Oaks Valley Road / Borden Road 
4. Woodward Street / Borden Road  
5. Twin Oaks Valley Road / Project Driveway  
6. Twin Oaks Valley Road / Richmar Avenue 
7. Twin Oaks Valley Road / San Marcos Boulevard 

 
Segments: 
Borden Road 
 Windy Point Drive to Twin Oaks Valley Road 
 Twin Oaks Valley Road to Woodward Street 

 
Twin Oaks Valley Road 
 Windy Way to Borden Road 
 Borden Road to Richmar Avenue 
 Richmar Avenue to San Marcos Boulevard 

3.1 Existing Street Network 
The principal roadways in the project study area are described briefly below. Roadway classification 
was determined from a review of the City of San Marcos Mobility Element and information gathered 
from field observations.  

N Twin Oaks Valley Road is constructed as a 4-lane roadway between Windy Way and San 
Marcos Boulevard. Between Windy Way and Richmar Ave, it is constructed as a 4-lane undivided 
roadway with a TWLT lane. Between Richmar Avenue and San Marcos Boulevard, it is constructed 
as a 4-lane divided roadway. The posted speed limit is 45 mph. On-street parking is prohibited. Class 
II bike lanes are provided within the study area. N Twin Oaks Valley Road is classified as a 4-lane 
Arterial within the study area. 

Borden Road is constructed as a 4-lane roadway between Windy Point Drive and Woodward Street. 
Between Windy Point Drive and Woodward Street, it is constructed as a 4-lane divided roadway. 
The posted speed limit is 35-40 mph. On-street parking is prohibited. Class II bike lanes are 
provided within the study area. Borden Road is classified as a 4-lane Arterial within the study area. 
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3.2 Existing Traffic Volumes 
3.2.1 Peak Hour Intersection Counts 
AM and PM peak hour (7:00-9:00 AM and 4:00-6:00 PM) counts at the study area intersections, 
including bicycle and pedestrian counts, were conducted on November 4, 2020. The existing counts 
were then adjusted to account for the changes in travel patterns and lower activity due to the CoVid-
19 pandemic based on the following methodology.  

March 2020 (pre-CoVid-19) traffic count data was obtained from the City of San Marcos at the 
intersections of Twin Oaks Valley Road / Borden Road and Twin Oaks Valley Road / San Marcos 
Boulevard. Based on a comparison of the counts, on average, the November 2020 peak hour 
volumes at the Twin Oaks Valley Road / Borden intersection were approximately 79% lower in the 
AM peak and 44% lower in the PM peak than the March 2020 volumes. Therefore, a growth rate of 
79% in the AM peak and 44% in the PM peak was applied to the following November 2020 
intersection counts that are located in the vicinity of the Twin Oaks Valley Road / Borden 
intersection to reflect a normal Year 2020 traffic volume baseline: 

 Twin Oaks Valley Road / Windy Way 
 Windy Point Drive / Borden Road 
 Woodward Street / Borden Road  
 Twin Oaks Valley Road / Project Driveway  

 
Similarly, at the Twin Oaks Valley Road / San Marcos Boulevard intersection, the November 2020 
volumes were approximately 57% lower during the AM peak hour and 28% lower during the PM 
peak hour as compared to the March 2020 volumes. Therefore, a growth rate of 57% was applied to 
the AM peak hour and a growth rate of 28 % was applied to the PM peak hour to the November 
2020 peak hour intersection counts at the Twin Oaks Valley / Richmar Avenue intersection to reflect 
a normal Year 2020 traffic volume baseline.  

The March 2020 peak hour intersection counts at the intersections of Twin Oaks Valley Road / 
Borden Road and Twin Oaks Valley Road / San Marcos Boulevard were used as-is in this analysis.  

3.2.2 Street Segment Counts 
Year 2019 average daily traffic volumes (ADTs) were obtained from the City of San Marcos for all 
of the study segments. 

Figure 3–2 shows the Existing Traffic Volumes. Appendix A contains the traffic count data and the 
traffic count growth calculations. 



Windy Way

Richmar Ave

Wo
odw

ard
St

Windy
Point

Dr

W Borden Rd

Wo
odw

ard
St

E Mission Rd

NTw in Oaks Va l ley Rd

E San Marcos Blvd
W San Marcos Blvd

W Mission Rd

NT
win

O a
ks

Val
ley

Rd

1

2
3 4

6

7

5

Time: 11:26 AM
Date: 1/7/2021
N:\3162\Figures

Existing Conditions Diagram
Figure 3-1
[

Twin Oaks Fuel Station

Êee
e

Êee
e

Êee
e

Êee
e

Êee
e

Êee
e

Project Dwy

Borden Rd

Driveway

N. 
Tw

in O
aks

 Va
lley

 Rd

N. 
Tw

in O
aks

 Va
lley

 Rd

N. 
Tw

in O
aks

 Va
lley

 Rd

Richmar Ave
San Marcos Bl

Wo
odw

ard
 St

Windy Wy

Borden Rd

Borden Rd

N. 
Tw

in O
aks

 Va
lley

 Rd

N. 
Tw

in O
aks

 Va
lley

 Rd
Win

dy 
Po

int 
Dr

DJK

DJK

D
L

D
JJ

L

G

D
JK

DK

D
JK

DJJM
D

JK

DJJL

D
JK

DJL

D
JK

DK

DDJK

DJK

D
K

D
D

JJM
M

DJK

JJ

JJ
D

K DDJJM

D
D

JK

1

2 3

4

76

5

Project Site
Study Intersection
Traffic Signal
Stop Sign
Turning Movements
Number of Travel Lanes
Posted Speed Limit

#

2/4/6
35mph

DJL

STOP

U / D

OL

Divided / Undivided Roadway
Right Turn Overlap Phase
Two-Way Left-Turn Median
Bike Lanes

+
BL

4D BL
BL 40mph 4D BL

BL
35mph

4U
+

BL BL

4U
+

BL BL
45m

ph

4D
BL BL

45m
ph

Future

OL
OL



Windy Way

Richmar Ave

Wo
odw

ard
St

Windy
Point

Dr

W Borden Rd

Wo
odw

ard
St

E Mission Rd

NTw in Oaks Va l ley Rd

E San Marcos Blvd
W San Marcos Blvd

W Mission Rd

NT
win

O a
ks

Val
ley

Rd

26,
499

19,
290

11,821

26,
499

13,881

1

2
3 4

6

7

5

Time: 11:49 AM
Date: 1/12/2021
N:\3162\Figures

Existing Traffic Volumes
Figure 3-2
[

Twin Oaks Fuel Station

JL

LJ D

D

D L

L

D

D

L

J

J D

L

D

J L

J LJ D

L
J

D

LJD
D

L
J

LJ D

D

L
J

D

LJD
L

J

J

J

LJ D

L
J

D

LJD

L
J

D

LJ D

L
J

D

LJD

L
J

D

Project Dwy

Borden Rd

Driveway

N. 
Tw

in O
aks

 Va
lley

 Rd

N. 
Tw

in O
aks

 Va
lley

 Rd

N. 
Tw

in O
aks

 Va
lley

 Rd

Richmar Ave
San Marcos Bl

Wo
odw

ard
 St

Windy Wy

Borden Rd

Borden Rd

N. 
Tw

in O
aks

 Va
lley

 Rd

N. 
Tw

in O
aks

 Va
lley

 Rd
Win

dy 
Po

int 
Dr

71
5 /

 1,
03

259 / 57

20
 / 1

4
99

3 /
 81

4
4 /

 7

30 / 22

70
 / 5

0

1 /
 1

63 / 297 /
 14

23 / 52

4 / 0

398 / 449

435 / 495

0 /
 3

22
 / 1

4

16 / 19

7 /
 0

50
 / 3

4

0 /
 3

24
6 /

 13
2

72
5 /

 58
0

63
 / 6

2

87 / 62
517 / 287
246 / 145

11
7 /

 25
5

39
0 /

 63
3

14
3 /

 19
6

47 / 246

216 / 238
287 / 415

26
3 /

 13
1

14
0 /

 88
18

 / 2
2

88 / 270

7 / 45
520 / 295

14 / 11

14
 / 1

6
48

 / 1
22

67
 / 6

845 / 41
334 / 421

1,1
87

 / 9
63

65
0 /

 1,
08

4

111
 / 1

69
1,2

87
 / 9

17
42

 / 4
2

2 / 1
6 / 8
11 / 9

6 /
 22

65
0 /

 1,
17

1
89

 / 8
3122 / 91

6 / 6
94 / 187

34
5 /

 27
5

94
3 /

 60
3

13
2 /

 13
9

37 / 96
571 / 534
455 / 338

49
0 /

 39
7

51
6 /

 85
9

19
1 /

 34
4282 / 266

407 / 660
192 / 321

1

2 3

4

76

5

Future

#
Study Intersections

Intersection AM/PM Peak Hour Volumes 
#

DJL

Street Segment ADTXX,XXX

Project Site



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-19-3162 
Twin Oaks Fuel Station 

N:\3162\Report\3162.LTA Report.docx 

10

4.0 ANALYSIS APPROACH AND METHODOLOGY 
Level of service (LOS) is the term used to denote the different operating conditions which occur on a 
given roadway segment under various traffic volume loads. It is a qualitative measure used to 
describe a quantitative analysis taking into account factors such as roadway geometries, signal 
phasing, speed, travel delay, freedom to maneuver, and safety. Level of service provides an index to 
the operational qualities of a roadway segment or an intersection. Level of service designations 
range from A to F, with LOS A representing the best operating conditions and LOS F representing 
the worst operating conditions. Level of service designation is reported differently for signalized and 
unsignalized intersections, as well as for roadway segments.  

4.1 Intersections 
Signalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay was determined utilizing the methodology found in Chapter 19 of the Highway Capacity 
Manual 6th Edition (HCM 6), with the assistance of the Synchro 10 computer software. The delay 
values (represented in seconds) were qualified with a corresponding intersection Level of Service 
(LOS). 

Unsignalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay and Levels of Service (LOS) was determined based upon the procedures found in Chapter 20 
and Chapter 21 of the HCM 6 with the assistance of the Synchro 10 computer software.  

4.2 Street Segments 
Street segment analysis is based upon the comparison of daily traffic volumes (ADTs) to the City of 
San Marcos’s Roadway Classification, Level of Service, and ADT Table. This table provides 
segment capacities for different street classifications, based on traffic volumes and roadway 
characteristics. The City of San Marcos’s Roadway Classification, Level of Service, and ADT Table 
is attached in Appendix B. 
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5.0 LEVEL OF SERVICE STANDARDS 
The City of San Marcos strives to maintain intersection and roadway segment operations based on 
LOS standards outlined in the General Plan Mobility Element. If the addition of the traffic generated 
from a proposed project results in any one of the following, improvements should be identified to 
increase performance to acceptable or pre-project conditions under each scenario: 

 Triggers an intersection operating at acceptable LOS to operate at unacceptable LOS and 
increases the delay by more than 2.0 seconds. 

 Increases the delay for a study intersection that is already operating at unacceptable LOS 
by more than 2.0 seconds. 

 Triggers a roadway segment operating at acceptable LOS to operate at unacceptable LOS 
and increases the volume/capacity (V/C) ratio by more than 0.02. 

 Increases the V/C ratio for a study roadway segment that is already operating at 
unacceptable LOS by more than 0.02.  
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6.0 ANALYSIS OF EXISTING CONDITIONS 
6.1 Peak Hour Intersection Levels of Service 
Table 6–1 summarizes the peak hour intersection operations under Existing conditions. As seen in 
Table 6–1, the study intersections are calculated to currently operate at LOS D or better with the 
exception of the following intersection: 

 Twin Oaks Valley Road / San Marcos Boulevard (LOS F during the AM and LOS E during 
the PM peak hours) 

Appendix C contains the Existing intersection analysis worksheets. 

6.2 Daily Street Segment Levels of Service 
Table 6–2 summarizes the segment operations under Existing conditions. As seen in Table 6–2, the 
study segments are calculated to currently operate at LOS C or better. 
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TABLE 6–1 
EXISTING INTERSECTION OPERATIONS 

Intersection 
Control 

Type 
Peak 
Hour 

Existing 

Delaya LOSb 

     

1. Twin Oaks Valley Road / Windy Way Signal 
AM 10.0 A 
PM 8.2 A 

       

2. Windy Point Drive / Borden Road Signal 
AM 13.4 B 
PM 13.3 B 

       

3. Twin Oaks Valley Road / Borden Road Signal 
AM 48.8 D 
PM 46.5 D 

       

4. Woodward Street / Borden Road  Signal 
AM 28.6 C 
PM 29.7 C 

     

5. Twin Oaks Valley Road / Project Driveway  -c 
AM - - 
PM - - 

     

6. Twin Oaks Valley Road / Richmar Avenue Signal 
AM 33.4 C 
PM 34.0 C 

       

7. Twin Oaks Valley Road / San Marcos 
Boulevard 

Signal 
AM 106.5 F 

PM 57.8 E 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. Intersection does not exist under Existing conditions.  

 

 

 

 

 

SIGNALIZED  
 

UNSIGNALIZED  

DELAY/LOS THRESHOLDS  DELAY/LOS THRESHOLDS

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 

10.1 to  20.0 B  10.1 to  15.0 B 

20.1 to  35.0 C  15.1 to  25.0 C 

35.1 to  55.0 D  25.1 to  35.0 D 

55.1 to  80.0 E  35.1 to  50.0 E 

        ≥  80.1 F           ≥  50.1 F 
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TABLE 6–2 
EXISTING STREET SEGMENT OPERATIONS 

Street Segment Classification 
Capacity
(LOS E) a 

ADT b LOS c V/C d 

Borden Road      
Windy Point Drive to Twin Oaks Valley 
Road 

4-Lane Secondary 
Arterial 

30,000  13,881 B 0.463 

Twin Oaks Valley Road to Woodward 
Street 

4-Lane Secondary 
Arterial 

30,000  11,821 B 0.394 

Twin Oaks Valley Road         

Windy Way to Borden Road 
4-Lane Major 

Arterial 
40,000  19,290 B 0.482 

Borden Road to Richmar Avenue 
4-Lane Major 

Arterial 
40,000  26,499 C 0.662 

Richmar Avenue to San Marcos 
Boulevard 

4-Lane Major 
Arterial 40,000  26,499 C 0.662 

Footnotes: 

a. Capacities based on based on the City of San Marcos’ Urban Street Design Criteria (see Appendix B). 

b. Average Daily Traffic Volumes. 

c. Level of Service. 

d. Volume to Capacity. 
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7.0 CUMULATIVE PROJECTS 
There are other planned projects within the vicinity which could potentially add traffic to the 
roadways and intersections in the study area. The cumulative project list was coordinated and 
obtained from City of San Marcos staff.  As such, the cumulative projects listed in Appendix D were 
included in the traffic analysis. In order to account for other unforeseen cumulative projects and 
regional traffic growth, growth per the SANDAG Series 14 model from 2016 to 2025 was also 
applied to existing volumes in addition to the individual cumulative project traffic. 
 
Figure 7–1 illustrates the peak hour and ADT segment volumes under the Interim Year scenario. 
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8.0 TRIP GENERATION/DISTRIBUTION/ASSIGNMENT 
8.1 Trip Generation 
The “gasoline (with food mart and car wash)” trip rates from SANDAG’s (Not So) Brief Guide of 
Vehicular Traffic Generation Rates for the San Diego Region, April 2002 were used to calculate the 
trip generation for the proposed Project. 
 
Table 8–1 tabulates the total Project traffic generation.  
 
As seen in Table 8–1 the Project is calculated to generate 1,785 net new ADT with 72 inbound / 
72 outbound net new trips during the AM peak hour and 81 inbound / 81 outbound net new trips 
during the PM peak hour.  
 

8.2 Trip Distribution/Assignment 
The traffic generated by the proposed Project was distributed and assigned based on anticipated 
traffic patterns to and from the site, land use setting in the vicinity of the Project site and the 
Project’s proximity to major arterials. Figure 8–1 shows the Project traffic distribution. Figure 8–2 
shows the Project traffic volumes. Figure 8–3 shows the Interim Year + Project traffic volumes. 
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TABLE 8–1 
PROJECT TRIP GENERATION  

Land Use Trip Rate & Credits ADTa 

AM Peak Hour PM Peak Hour 

% of 
ADT 

In:Out Volume % of 
ADT 

In:Out Volume 

Split In Out Split In Out 

Gasoline (with food mart and car wash) 
16 vehicle fueling spaces 

Trip Rate (155/vehicle fueling space) b 2,480 8% 50:50 100 100 9% 50:50 112 112

Pass-By (28%) 695   28 28   31 31

Cumulative (72%) 1,785   72 72   81 81

Footnotes: 
a. Traffic volumes expressed in vehicles per day. 
b. Per SANDAG, the trip rate for “gasoline with food mart and car wash” is 155/vehicle fueling space with AM splits as 8% of ADT with 50:50 (in:out). PM splits are 9% of ADT with 50:50 (in:out). 

The pass-by percentage per SANDAG is 28%. 
 
General Notes: 
1. Rate is based on SANDAG’s (Not So) Brief Guide of Vehicular Traffic Generation Rates for the San Diego Region, April 2002. 
2. Driveway Trips – vehicles entering and exiting Project driveway (Driveway = Cumulative + Pass-By). 
3. Cumulative Trips – net new vehicles added to the street network. 
4. Pass-By Trips – vehicles already on the street network diverting to the Project site. 
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9.0 ANALYSIS OF INTERIM YEAR  
The following section presents the analysis of study area intersections and street segments under 
Interim Year conditions without and with the proposed Project.  

9.1 Interim Year Without Project  
9.1.1 Intersection Analysis 
Table 9–1 summarizes the intersection operations under the Interim Year without Project condition. 
As seen in Table 9–1, the study intersections are calculated to operate at LOS D or better with the 
exception of the following intersection: 

 Twin Oaks Valley Road / San Marcos Boulevard (LOS F during the AM and LOS E during 
the PM peak hours) 

Appendix E contains the Interim Year without Project intersection analysis calculation worksheets. 

9.1.2 Segment Operations 
Table 9–2 summarizes the segment operations under the Interim Year without Project condition. As 
seen in Table 9–2, the study segments are calculated to operate at LOS C or better. 

9.2 Interim Year + Project 
9.2.1 Intersection Analysis 
Table 9–1 summarizes the intersection operations under the Interim Year + Project condition. As 
seen in Table 9–1, with the addition of Project traffic, the study intersections are calculated to 
continue operating at LOS D or better with the exception of the following intersection: 

 Twin Oaks Valley Road / San Marcos Boulevard (LOS F during the AM and LOS E during 
the PM peak hours) 

Based on the established Level of Service Standards outlines in Section 5.0, the Project is not 
calculated to result in substantial effects to the study intersections and therefore, no improvements 
are required. 

Appendix F contains the Interim Year + Project intersection analysis calculation worksheets. 

9.2.2 Segment Operations 
Table 9–2 summarizes the segment operations under the Interim Year + Project condition. As seen in 
Table 9–2, with the addition of Project traffic, the study segments are calculated to continue 
operating at LOS D or better. 

Based on the established Level of Service Standards outlines in Section 5.0, the Project is not 
calculated to result in substantial effects to the study segments and therefore, no improvements are 
required. 
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TABLE 9–1 

 INTERIM YEAR INTERSECTION OPERATIONS 

Intersection 
Control 

Type 
Peak 
Hour 

Interim Year 
Without Project 

Interim Year  
With Project Δ c Substantial 

Effect?  
Delay a LOS b Delay LOS 

         

1. Twin Oaks Valley Road / 
Windy Way 

Signal 
AM 10.2 B 10.3 B 0.1 No 

PM 8.5 A 8.6 A 0.1 No 
              

2. Windy Point Drive / 
Borden Road 

Signal 
AM 13.6 B 13.6 B 0.0 No 

PM 13.6 B 13.6 B 0.0 No 
              

3. Twin Oaks Valley Road / 
Borden Road 

Signal 
AM 51.7 D 54.2 D 2.5 No 
PM 49.7 D 52.1 D 2.4 No 

              

4. Woodward Street / 
Borden Road  

MSSCd 
AM 29.3 C 29.6 C 0.3 No 

PM 30.5 C 30.7 C 0.2 No 
            

5. Twin Oaks Valley Road / 
Project Driveway  

Signal 
AM – – 19.2 C – No 

PM – – 27.7 D – No 
            

6. Twin Oaks Valley Road / 
Richmar Avenue 

Signal 
AM 38.5 D 39.2 D 0.7 No 
PM 38.0 D 39.3 D 1.3 No 

              

7. Twin Oaks Valley Road / 
San Marcos Boulevard 

Signal 
AM 120.4 F 122.1 F 1.7 No 

PM 58.8 E 59.9 E 1.1 No 
         

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. Δ denotes the increase in delay due to Project. 
d. MSSC = Minor Street Stop Controlled intersection. Worst-Case movement 

approach delay and LOS reported. Intersection does not exist under “without 
Project” conditions.  

SIGNALIZED  
 

UNSIGNALIZED  

DELAY/LOS THRESHOLDS  DELAY/LOS THRESHOLDS

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 

10.1 to  20.0 B  10.1 to  15.0 B 

20.1 to  35.0 C  15.1 to  25.0 C 

35.1 to  55.0 D  25.1 to  35.0 D 

55.1 to  80.0 E  35.1 to  50.0 E 

        ≥  80.1 F           ≥  50.1 F 
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TABLE 9–2 

INTERIM YEAR STREET SEGMENT OPERATIONS 

Street Segment 
Capacity 
(LOS E) a 

 Interim YearWithout 
Project 

Interim YearWith 
Project Δe 

Substantial 
Effect? 

ADT b LOS c V/C d ADT  LOS V/C  

Borden Road          

Windy Point Drive to 
Twin Oaks Valley 
Road 

30,000 14,612 C 0.487 14,882 C 0.496 0.009 No 

Twin Oaks Valley 
Road to Woodward 
Street 

30,000 12,320 B 0.411 12,590 B 0.420 0.009 No 

Twin Oaks Valley 
Road 

         

Windy Way to Borden 
Road 

40,000 21,595 C 0.540 22,305 C 0.558 0.018 No 

Borden Road to 
Richmar Avenue 

40,000 27,555 C 0.689 28,805 C 0.720 0.031 No 

Richmar Avenue to 
San Marcos 
Boulevard 

40,000 29,899 C 0.747 30,399 D 0.760 0.013 No 

Footnotes: 

a. Capacities based on City of San Marcos’s Roadway Classification Table 
b. Average Daily Traffic Volumes. 
c. Level of Service. 
d. Volume to Capacity. 
e. Δ denotes a project-induced increase in the Volume to Capacity (V/C) ratio. 
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10.0 ANALYSIS OF HORIZON YEAR SCENARIOS 
10.1 Horizon Year (Year 2050) Baseline Conditions & Traffic Volumes 
In order to forecast future traffic volumes for Horizon Year (Year 2050) conditions, per the City’s 
guidelines, the SANDAG Series 14 Model was utilized. The project traffic volumes were added onto 
the Horizon Year (Year 2050) Baseline scenario to develop Horizon Year (Year 2050) with Project 
traffic volumes.  For the purposes of the analysis, no roadway network improvements were assumed.   

Figure 10–1 shows the Horizon Year without Project traffic volumes. Figure 10–2 shows the 
Horizon Year + Project traffic volumes. 

10.2 Horizon Year Without Project  
10.2.1 Intersection Analysis 
Table 10–1 summarizes the intersection operations under the Horizon Year without Project 
conditions. As seen in Table 10–1, the following intersections are calculated to operate at LOS E or 
F: 

 Twin Oaks Valley Road / Borden Road (LOS E during the AM and PM peak hours) 
 Twin Oaks Valley Road / Richmar Avenue (LOS E during the AM peak hour) 
 Twin Oaks Valley Road / San Marcos Boulevard (LOS F during the AM and LOS E during 

the PM peak hours) 

Appendix G contains the Horizon Year without Project intersection analyses calculation worksheets. 

10.2.2 Segment Operations 
Table 10–2 summarizes the segment operations under the Horizon Year without Project condition. 
As seen in Table 10–2, the study segments are calculated to operate at LOS D or better. 

10.3 Horizon Year + Project 
10.3.1 Intersection Analysis 
Table 10–1 summarizes the intersection operations under the Horizon Year + Project condition. As 
seen in Table 10–1, with the addition of Project traffic, the following study intersections are 
calculated to continue to operate at LOS E or F:  

 Twin Oaks Valley Road / Borden Road (LOS E during the AM and PM peak hours) 
 Twin Oaks Valley Road / Richmar Avenue (LOS E during the AM peak hour) 
 Twin Oaks Valley Road / San Marcos Boulevard (LOS F during the AM and LOS E during 

the PM peak hours) 

Based on the established Level of Service Standards outlines in Section 5.0, the Project is not 
calculated to result in substantial effects to the study intersections and therefore, no improvements 
are required. 

Appendix H contains the Horizon Year + Project intersection analyses calculation worksheets. 
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10.3.2 Segment Operations 
Table 10–2 summarizes the segment operations under the Horizon Year + Project condition. As seen 
in Table 10–2, with the addition of Project traffic, the study segments are calculated to continue 
operating at LOS D or better. 

Based on the established Level of Service Standards outlines in Section 5.0, the Project is not 
calculated to result in substantial effects to the study segments and therefore, no improvements are 
required. 
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SIGNALIZED  
 

UNSIGNALIZED  

DELAY/LOS THRESHOLDS  DELAY/LOS THRESHOLDS

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 

10.1 to  20.0 B  10.1 to  15.0 B 

20.1 to  35.0 C  15.1 to  25.0 C 

35.1 to  55.0 D  25.1 to  35.0 D 

55.1 to  80.0 E  35.1 to  50.0 E 

        ≥  80.1 F           ≥  50.1 F 

 

TABLE 10–1 
HORIZON YEAR INTERSECTION OPERATIONS 

Intersection 
Control 

Type 
Peak 
Hour 

Horizon Year 
Horizon Year 
With Project Δc 

Substantial 
Effect?  

Delaya LOSb Delay LOS 

         

1. Twin Oaks Valley Road / 
Windy Way 

Signal 
AM 11.8 B 12.0 B 0.2 No 

PM 9.3 A 9.5 A 0.2 No 
              

2. Windy Point Drive / Borden 
Road 

Signal 
AM 14.9 B 14.9 B 0.0 No 

PM 15.1 B 15.1 B 0.0 No 
              

3. Twin Oaks Valley Road / 
Borden Road 

Signal 
AM 59.9 E 61.7 E 1.8 No 

PM 55.5 E 56.7 E 1.2 No 
              

4. Woodward Street / Borden 
Road  

MSSCd 
AM 32.7 C 33.2 C 0.5 No 

PM 33.1 C 33.4 C 0.3 No 
            

5. Twin Oaks Valley Road / 
Project Driveway  

Signal 
AM - - 21.4 C – No 

PM - - 32.0 D – No 
            

6. Twin Oaks Valley Road / 
Richmar Avenue 

Signal 
AM 58.1 E 59.9 E 1.8 No 

PM 53.7 D 54.4 D 0.7 No 
              

7. Twin Oaks Valley Road / San 
Marcos Boulevard 

Signal 
AM 150.9 F 152.6 F 1.7 No 

PM 71.1 E 72.5 E 1.4 No 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. Δ denotes the increase in delay due to Project. 
d. MSSC = Minor Street Stop Controlled intersection. Worst-Case movement 

approach delay and LOS reported. Intersection does not exist under “without 
Project” conditions.  
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TABLE 10–2 

HORIZON YEAR STREET SEGMENT OPERATIONS 

Street Segment 
Capacity 
(LOS E) a 

Horizon Year 
Horizon Year With 

Project Δe 
Substantial 

Effect? 
ADTb LOS c V/C d ADT LOS V/C 

Borden Road          
Windy Point Drive to 
Twin Oaks Valley Road 

30,000 16,020 C 0.534 16,290 C 0.543 0.009 No 

Twin Oaks Valley Road 
to Woodward Street 

30,000 12,320 B 0.411 12,590 B 0.420 0.009 No 

Twin Oaks Valley Road          
Windy Way to Borden 
Road 

40,000 24,850 C 0.621 25,560 C 0.639 0.018 No 

Borden Road to Richmar 
Avenue 

40,000 32,880 D 0.822 34,130 D 0.853 0.031 No 

Richmar Avenue to San 
Marcos Boulevard 40,000 34,310 D 0.858 34,810 D 0.870 0.012 No 

Footnotes: 

a. Capacity based on roadway classification operating at LOS E. 

b. Average Daily Traffic. 

c. Level of Service. 

d. Volume to Capacity. 

e. Δ denotes a project-induced increase in the Volume to Capacity (V/C) ratio. 
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11.0 ACCESS AND OTHER ISSUES 
11.1 Site Access 
Access to the site is proposed via one full access driveway on Twin Oaks Valley Road. The Project 
driveway is calculated to operate acceptably at LOS D or better during the Interim Year and Horizon 
Year peak hours as shown in Tables 9-1 and 10-1, respectively.   

11.2 Parking  
The City of San Marcos Municipal Code Title 20 Zoning Ordinance provides guidance on the 
minimum off-street parking requirements for a variety of land uses. The “automotive fueling 
station”, is the land use applicable to the Project, which requires a minimum of 1 space per 1,000 SF 
minus convenience store area, plus 3.3 spaces per 1,000 SF for convenience store.  

The Project proposes a 5,462 square feet (16 fueling pumps) gas station, approximately 2,134 square 
feet automated car wash, and a 4,083 square feet convenience store, and therefore a minimum of 22 
parking spaces are required [(5,462 + 2,134) / 1000 = 8 spaces + (3.3 x 4,083) / 1,000 = 14 spaces] = 
22 parking spaces). The Project will provide a total of 25 parking spaces, and will therefore be in 
compliance with the City’s minimum parking requirement.  

11.3 Queuing 
11.3.1 Driveway Queuing 
Table 11–1 summarizes the calculated peak hour queues at the Twin Oaks Valley Road / Project 
Driveway intersection for the various analysis scenarios. As seen in Table 11–1, the 95th percentile 
inbound and outbound queues at the Project driveway are calculated to be contained within the 
proposed storage lengths. 
 
The appendices containing the intersection analysis worksheets include the queueing analysis results.  
 

TABLE 12–1 
95TH PERCENTILE QUEUE RESULTS 

Intersection 
Critical 

Movement 
Peak 
Hour 

 
Storage 

Length (ft) 

Queue Length (ft) 

Interim Year + 
Project 

Horizon Year 
+ Project 

5. Twin Oaks Valley Road / 
Project Driveway 

WB 
AM 

50 
22’ 26’ 

PM 36’ 42’ 

SB L 
AM 

70 
6’ 6’ 

PM 10’ 12’ 

General Notes: 
1. Source: LLG Synchro Analysis 

 

11.3.2 On-Site Car Wash Queuing 
Per Table 20.340-1 of the City of San Marcos Municipal Code Title 20 Zoning Ordinance, 5 queue 
spaces are required for self-service car wash.  The Project will provide 6 queue spaces and will 
therefore be in compliance with the City’s minimum requirement.  
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12.0 ACTIVE TRANSPORTATION REVIEW  
12.1 Existing Bicycle Network 
Currently, Class II bike lanes are provided on the following study street segments: 

 Borden Road, from Windy Point Drive to Woodward Street (both sides); 

 Twin Oaks Valley Road, from Windy Way to San Marcos Boulevard (both sides). 

12.2 Existing Pedestrian Conditions 
Pedestrian sidewalks are generally provided throughout the study area. Pedestrian crossings are 
provided in all directions at the following intersections:  

 Twin Oaks Valley Road / Borden Road; 

 Woodward Street / Borden Road; and 

 Twin Oaks Valley Road / San Marcos Boulevard. 

Pedestrian crossings are prohibited at the following locations: 

 Twin Oaks Valley Road / Windy Way (across the south leg); 

 Windy Point Drive / Borden Road (across the east leg); and 

 Twin Oaks Valley Road / Richmar Avenue (across the south leg). 

12.3 Existing Transit Conditions 
No transit service is provided within a half-mile of the Project site. Transit service nearest to the 
Project site is provided via the Route 305 Bus Route and the Sprinter. Route 305 provides bus 
service between the Escondido Transit Center and the Vista Transit Center, with the nearest stop to 
the Project site located at San Marcos Boulevard and Mission Road. The route operates every 30 
minutes between the hours of 4:15AM and 11:30PM, Monday through Friday, and between 5:15AM 
and 11:00PM on Saturday and Sunday. The Sprinter provides light rail service between the 
Escondido Transit Center and the Oceanside Transit Center, with the San Marcos Civic Center 
station being the nearest station to the Project site. The Sprinter operates every 30 minutes between 
the hours of 4:00AM and 9:30PM, Sunday through Thursday, and between 4:00AM and 12:00AM 
on Friday and Saturday. 
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13.0 CONCLUSIONS 
The intersection and segment analysis provided in this study shows that the analyzed facilities are 
consistent with the City of San Marcos LOS Standards. Therefore, additional off-site improvements 
to the surrounding roadways by the Project are not required. 
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