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INTRODUCTION 

Introduction 

This report presents the results of TJKM's traffic impact analysis of the proposed September Ranch 
Subdivision, to be located on Carmel Valley Road in Monterey County.  The purpose of this traffic 
study is to evaluate the potential traffic impacts, identify short-term and long-term roadway and 
circulation needs, determine potential mitigation measures, and identify any critical traffic issues that 
should be addressed in the on-going planning process.   

Project Description 

The proposed project consists of 95 single-family detached homes and 15 inclusionary (affordable) 
housing units on a vacant lot.  The project site is located on the north side of Carmel Valley Road, 
across street from Brookdale Drive in Carmel Valley (see Figure 1).  The project will have one access 
road, called September Ranch Road, which will connect and form the fourth (north) leg at the existing 
Carmel Valley Road/Brookdale Drive intersection.  There is an existing driveway located in the 
vicinity of the proposed Equestrian Center; upon the completion of the project, this driveway will 
serve as an emergency vehicle access (EVA).  Figure 2 shows the proposed project site plan. 
 

Study Intersections  

The study focused on evaluating conditions at ten study intersections that may potentially be 
impacted by the proposed project (see Figure 1): 
 

1. Highway 1/Carpenter Street  
2. Highway 1/Ocean Avenue/Carmel Hills Drive 
3. Highway 1/Carmel Valley Road 
4. Highway 1/Rio Road 
5. Carmel Valley Road/Carmel Rancho Boulevard/Carmel Knolls Drive 
6. Carmel Valley Road/Rancho San Carlos Road 
7. Carmel Valley Road/Brookdale Drive/Project Driveway 
8. Carmel Valley Road/Dorris Drive 
9. Carmel Valley Road/Laureles Grade 
10. Highway 68/Laureles Grade 

 
 
Four analysis scenarios were evaluated as part of this study: 
 
 • Existing Conditions - Current traffic volumes and roadway conditions 
 
 • Existing plus Project Conditions - Existing turning movement volumes with the 

addition of the proposed project trips  
 
 • Existing plus Project plus Approved plus Pending Conditions - Current traffic 

volumes with the addition of future traffic generated by the proposed project, as well 
as trips generated by nearby approved and pending projects  
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 • Cumulative (Year 2025) Conditions – Year 2025 buildout traffic volumes in 

accordance with the general plan of the Monterey County with the proposed project 
trips. 

 

Summary 

Under the Existing conditions, the following five study intersections currently operate at unacceptable 
service levels:  

• Highway 1/Carpenter Street (signalized) 
• Highway 1/Ocean Avenue/Carmel Hills Drive (signalized) 
• Carmel Valley Road/Brookdale Drive (STOP controlled) 
• Carmel Valley Road/Dorris Drive (STOP controlled) 
• Carmel Valley Road/Laureles Grade (STOP controlled)  
 

Signal modifications would mitigate the congestion problem at Highway 1/Carpenter Street.  The 
Highway 1/Ocean Avenue/Carmel Hills Drive intersection requires widening of the eastbound and 
westbound approaches to include one left-turn lane, one shared left-turn/through lane, and one right-
turn lane.  The remaining three intersections require signalization. 
 
Under the Existing plus Project conditions, the same five study intersections are expected to continue 
to operate unacceptably, and the same measures identified under Existing conditions are expected to 
be sufficient to mitigate operational issues at these intersections.   
   
The intersections of Highway 1/Carpenter Street and Highway 1/Ocean Avenue/Carmel Hills Drive 
are expected to continue to operate unacceptably under the Existing plus Project plus Approved plus 
Pending and the Cumulative Year 2025 scenarios.  They would require signal modifications and 
intersection widening as identified herein.   Similarly, the intersections of Carmel Valley 
Road/Brookdale Drive, Carmel Valley Road/Dorris Drive, and Carmel Valley Road/Laureles Grade 
are expected to continue to operate unacceptably.  Signalization would mitigate the operational 
problems at these intersections.   
 
The operating conditions of the Highway 1/Rio Road and Highway 68/Laureles Grade intersections 
are expected to worsen to an unacceptable service level under Cumulative Year 2025 scenario.  
Recommended mitigation for these intersections is provided herein. 
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EXISTING CONDITIONS 

Existing Roadway System 

Access to the project site will be via Carmel Valley Road, which is a major two-lane rural highway in 
Carmel Valley.  It extends easterly from Highway 1, providing access to various types of 
developments including residential, commercial, schools and golf courses.  Carmel Valley Road 
begins at Highway One and ends at Arroyo Seco Road.  The major cross streets include Highway 1, 
Carmel Rancho Boulevard, and Laureles Grade.  The posted speed limit on Carmel Valley Road 
varies between 45 miles per hour (mph) and 55 mph. Class II bike lanes exist along Carmel Valley 
Road between Carmel Rancho Boulevard and Dorris Drive. 
 
Highway 1 is one of the major highways in Monterey County.  It runs in a north-south direction, and 
provides regional access to Monterey Bay and San Francisco Bay to the north, and Big Sur and San 
Luis Obispo to the south.  Traffic conditions on Highway 1 in Carmel Valley are often congested with 
long delays during the peak hours. 
 
Carmel Rancho Boulevard is a four-lane north-south arterial that provides access to the major 
commercial/service area located south of Carmel Valley Road. 
 
Laureles Grade is a two-lane rural highway in Monterey County.  It runs in the north-south direction, 
and connects Carmel Valley Road to Highway 68, which runs through the City of Salinas. 
 
 
The study focused on the following ten intersections: 
 

1. Highway 1/Carpenter Street  
2. Highway 1/Ocean Avenue/Carmel Hills Drive 
3. Highway 1/Carmel Valley Road 
4. Highway 1/Rio Road 
5. Carmel Valley Road/Carmel Rancho Boulevard/Carmel Knolls Drive 
6. Carmel Valley Road/Rancho San Carlos Road 
7. Carmel Valley Road/Brookdale Drive/Project Driveway 
8. Carmel Valley Road/Dorris Drive 
9. Carmel Valley Road/Laureles Grade 
10. Highway 68/Laureles Grade 

 
Figure 3 illustrates the existing lane geometry of the ten study intersections.  All four study 
intersections located on Highway 1 as well as the intersections of Carmel Valley Road/Carmel 
Rancho Boulevard, Carmel Valley Road/Rancho San Carlos Road and Highway 68/Laureles Grade 
are controlled by traffic signals.  The remaining three intersections on Carmel Valley Road are STOP-
controlled on the minor approach.   
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Level of Service Analysis Methodology 

Level of service is a qualitative measure that describes operational conditions as they relate to the 
traffic stream and perceptions by motorists and passengers.  The level of service generally describes 
these conditions in terms of such factors as speed and travel time, delays, freedom to maneuver, 
traffic interruptions, comfort, convenience and safety.  The operational levels of service (LOS) are 
given letter designations from “A” to “F,” with “A” representing the best operating conditions (free-
flow) and “F” the worst (severely congested).   

Signalized Intersections 

The operating condition at the signalized study intersections were evaluated using the 2000 Highway 
Capacity Manual Operations Method as incorporated into the standard traffic engineering software 
package TRAFFIX.  Peak hour intersection conditions are reported as average delay per vehicle with 
corresponding levels of service for the intersection as a whole.  LOS “A” indicates free flow 
conditions with little or no delay, while LOS “F” indicates jammed conditions with excessive delay 
and long back-ups.  The methodology is described in detail in Appendix A. 

Unsignalized Intersections 

The operating conditions at the study intersections with the minor approaches STOP controlled were 
evaluated using the 2000 Highway Capacity Manual (HCM) Unsignalized Method, also contained in 
the standard software package TRAFFIX.  Peak hour intersection conditions are reported as delay per 
vehicle with corresponding LOS for each of its minor movements. The methods rank level of service 
on an “A” through “F” scale similar to that used for signalized intersections, and also uses average 
delay in seconds as its measure of effectiveness.  The methodologies for unsignalized intersections 
are also presented in Appendix A. 
 

Impact Criteria 

All four intersections on Highway 1 and the intersection of Highway 68/Laureles Grade are under 
Caltrans jurisdiction.  The other five study intersections, all located on Carmel Valley Road, belong to 
Monterey County. Both Caltrans and the County consider a peak hour LOS “C” to be the limit of 
acceptable service for the intersections under its jurisdiction. Therefore, the study intersections that 
fall below LOS C are considered impacted and should be considered for mitigation. 
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Results of Level of Service Analysis (Existing) 

Turning movement counts at all study intersections were collected in early December of 2002, except 
for Highway 68/Laureles Grade, which was counted in June of 2003.  The detailed turning count data 
are provided in Appendix B.  Figure 4 illustrates the existing peak hour turning movement volumes at 
the study intersections.  The intersection lane geometry is previously shown in Figure 3.  Table I 
summarizes the results of the intersection analysis under Existing Conditions.  The detailed LOS 
calculations are contained in Appendix C.   
 

TABLE I: EXISTING LEVELS OF SERVICE   

A.M. Peak P.M. Peak 
Intersection Control Delay 

(sec/veh) LOS 
Delay 

(sec/veh) LOS 

1 Highway 1/Carpenter St Signal 22.9 C 39.6 D 

 - Utilizing ‘overlap’ for SB and WB RT Signal 16.8 B 33.4 C 

2 Highway 1/Ocean Ave/Carmel Hills Dr Signal 24.3 C 79.5 E 

 - Widening EB and WB approaches Signal 17.6 B 33.1 C 

3 Highway 1/Carmel Valley Rd Signal 10.3 B 26.6 C 

4 Highway 1/Rio Rd Signal 22.0 C 24.4 C 

5 Carmel Valley Rd/Carmel Rancho Blvd Signal 15.0 B 22.5 C 

6 Carmel Valley Rd/Rancho San Carlos Rd Signal 11.5 B 9.6 A 

7 Carmel Valley Rd/Brookdale Dr 1-Way 
STOP 

-       
(57.5) 

-          
(F) 

-       
(43.0) 

-          
(E) 

 - Installing a traffic signal Signal 4.9 A 5.6 A 

8 Carmel Valley Rd/Dorris Dr 1-Way 
STOP 

-      
(92.3) 

-          
(F) 

-       
(62.4) 

-          
(F) 

 - Installing a traffic signal Signal 7.8 A 8.0 A 

9 Carmel Valley Rd/Laureles Grade 1-Way 
STOP 

-       
(41.4) 

-          
(E) 

-       
(36.4) 

-          
(E) 

 - Installing a traffic signal Signal 10.8 B 12.5 B 

10 Highway 68/Laurelres Grade Signal 20.2 C 17.4 B 
Notes:  
1. Analysis is performed using the software TRAFFIX based on the 2000 Highway Capacity Manual methodologies. 
2. Delay and Level of Service (LOS) are for the worst approach when the intersection is controlled by one/two way stop 

control (i.e., intersections #7,8 and 9). 
3. Delay and Level of Service (LOS) are the average for all approaches when intersection is controlled by an all-way stop 

or traffic signals. 
 
Under Existing conditions, Highway 1/Carmel Valley Road (Intersection 3), Highway 1/Rio Road 
(Int. 4), Carmel Valley Road/Carmel Rancho Boulevard (Int. 5), Carmel Valley Road/Rancho San 
Carlos Road (Int. 6), and Highway 68/Laurelres Grade (Int. 10) all operate acceptably.   The 
following five intersections operate at unacceptable service levels. 
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The intersection of Highway 1/Carpenter Street (Int. 1) currently operates at LOS D during the p.m. 
peak hour.  The recommended mitigation for this intersection includes the utilization of the ‘overlap 
phasing’ to have southbound right-turns on Highway 1 go at the same time as the eastbound 
Carpenter Street left-turns, and the utilization of ‘overlap phasing’ to have westbound right-turns on 
Carpenter Street go at the same time as the southbound Highway 1 left-turns.  With this mitigation, 
the intersection operating condition is expected to improve to an acceptable level. 
 
The intersection of Highway 1/Ocean Avenue/Carmel Hills Drive (Int. 2) currently operates 
unacceptably at LOS E during the p.m. peak hour.  Widening the eastbound Ocean Avenue and 
westbound approaches to have one exclusive left-turn lane (Exists EB & WB), one shared left-
turn/through lane, and one exclusive right-turn lane is expected to improve the intersection operating 
condition to an acceptable level.  Note that the peak traffic conditions at this intersection are related to 
school traffic, and therefore occur between 2:15 and 3:30 p.m. 
 
The Brookdale approach Drive (STOP controlled) to Carmel Valley Road (Int. 7) currently operates 
unacceptably during both the a.m. and the p.m. peak hours.  Installation of a traffic signal would 
mitigate the operational LOS issues at this location.  However, this intersection does not meet the 
Caltrans’ peak hour signal warrant because of the extremely low volumes on Brookdale Drive (see 
Appendix G).  As part of the Carmel Valley Road Improvements, the County plans to install left-turn 
channelization on the westbound approach at this intersection. Given the small amount of Westbound 
Left-turns, this improvement would do little to improve the LOS. 
 
The Northbound Dorris Drive approach to Carmel Valley Road (Int. 8) currently operates at LOS “F” 
during both a.m. and the p.m. peak hours.  This intersection is expected to operate acceptably with 
signalization.  Existing traffic volumes at this intersection currently meet the Caltrans’ peak hour 
signal warrant. 
 
The Southbound Laureles Grade approach to Carmel Valley Road (Int. 9) currently operates 
unacceptably during both a.m. and the p.m. peak hours.  Installing a traffic signal would improve the 
operating condition to an acceptable level “B” during both peak hours.  This intersection also meets 
the Caltrans’ peak hour signal warrant under existing traffic conditions.  The signal warrant analysis 
is presented in Appendix G.   
 
The County of Monterey, at the request of the Transportation Agency for Monterey County (TAMC) 
and Caltrans, currently collects two traffic impact fees for Highway 1 improvements.  One fee is for 
short-term improvements, based on the number of PM peak trips using Highway 1 just north of 
Carmel Valley Road.  The other fee is for long-term capacity improvement on Highway 1, and is 
based on the number of additional project-related daily trips on Highway 1. 
 
The Carmel Valley Master Plan (CVMP) traffic impacts fees are different, and do not relate to 
Highway 1.  The CVMP fees fund improvements on County roads, according to the adopted list of 
improvements.  
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 EXISTING PLUS PROPOSED PROJECT 

 
This Scenario is similar to the Existing Conditions, but with the addition of traffic from the proposed 
September Ranch Subdivision. 

Project Trip Generation 

The proposed development consists of a total of 110 new single-family (SF) detached homes.  The 
project trip generation was estimated based on trip rates provided in Trip Generation, 6th Edition, 
published by the Institute of Transportation Engineers (ITE) in 1997.  The proposed project is 
expected to generate approximately 1,053 daily trips, with 83 trips occurring during the a.m. peak 
hour and 111 trips during the p.m. peak hour.  The trip generation estimates are shown in Table II. 
 

TABLE II:  PROJECT TRIP GENERATION  

Daily A.M. Peak Hour P.M. Peak Hour 
Use Size 

Rate Trips Rate %In:Out In Out Total Rate %In:Out In Out Total 

SF Homes 110 
Units 9.57 1,053 0.75 25:75 21 62 83 1.01 64:36 71 40 111 

Source: ITE Trip Generation Manual, 6th Edition. 
 
 

Project Trip Distribution 

The trip distribution assumptions for the September Ranch Subdivision were developed based on 
existing travel patterns, knowledge of the study area and the input from County staff.  Traffic is 
expected to travel to and from the site according to the distribution assumptions described below.  
Distribution and assignment of project-generated trips are also shown on Figure 5. 
 
• 33% will travel to/from the north via Highway 1 
• 15% will travel to/from the north via Laureles Grade 
• 12% will travel to/from the south via Highway 1 
• 10% will travel to/from the east via Carmel Valley Road 
• 7% will travel to/from the service/commercial development on Carmel Rancho Boulevard 
• 6% will travel to/from Carmel High School 
• 6% will travel to/from the west via Rio Road 
• 5% will travel to/from the service/commercial development on Dorris Drive 
• 4% will travel to/from the west via Ocean Avenue 
• 2% will travel to/from the west via Carpenter Street 
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Results of Level of Service Analysis (Existing + Project) 

Project traffic was added to the Existing volumes to obtain the expected turning movement volumes 
for the Existing plus Project scenario.  See Figure 6 for the forecasted Existing plus Project peak hour 
turning volumes.  The LOS analysis results are summarized in Table III.  Detailed calculation sheets 
are contained in Appendix D. 
 
Under the Existing plus Project scenario, the same five intersections as Existing conditions are 
expected to operate at below standard LOS. It should be noted that the operating conditions at these 
intersections are expected to improve to an acceptable level with the same mitigation identified under 
the Existing conditions. 
 

TABLE III:  EXISTING + PROJECT LEVELS OF SERVICE  

A.M. Peak P.M. Peak 
Intersection Control Delay 

(sec/veh) LOS 
Delay 

(sec/veh) LOS 

1 Highway 1/Carpenter St Signal 23.0 C 40.2 D 

 - Utilizing ‘overlap’ for SB and WB RT Signal 17.0 B 34.0 C 

2 Highway 1/Ocean Ave/Carmel Hills Dr Signal 24.6 C 81.9 F 

 - Widening EB and WB approaches Signal 17.7 B 34.0 C 

3 Highway 1/Carmel Valley Rd Signal 10.5 B 26.9 C 

4 Highway 1/Rio Rd Signal 22.1 C 24.7 C 

5 Carmel Valley Rd/Carmel Rancho Blvd Signal 15.0 B 23.0 C 

6 Carmel Valley Rd/Rancho San Carlos Rd Signal 12.7 B 10.6 B 

7 Carmel Valley Rd/Brookdale Dr 1-Way 
STOP 

-        
(120+) 

-           
(F) 

-       
(80.8) 

-          
(F) 

 - Installing a traffic signal Signal 12.7 B 12.1 B 

8 Carmel Valley Rd/Dorris Dr 1-Way 
STOP 

-       
(103.7) 

-           
(F) 

-       
(74.2) 

-          
(F) 

 - Installing a traffic signal Signal 7.9 A 8.1 A 

9 Carmel Valley Rd/Laureles Grade 1-Way 
STOP 

-        
(45.8) 

-           
(E) 

-       
(38.4) 

-          
(E) 

 - Installing a traffic signal Signal 11.1 B 12.7 B 

10 Highway 68/Laurelres Grade Signal 20.4 C 18.6 B 

 
 
The intersection of Highway 1/Carpenter Street (Int. 1) is expected to operate unacceptably at LOS D 
during the p.m. peak hour.  The recommended mitigation for this intersection includes the utilization 
of  ‘overlap phasing’ to have westbound right-turns on Carpenter Street go at the same time as the 
southbound Highway 1 left-turns, and to have southbound right-turns on Highway 1 go 
simultaneously with the eastbound Carpenter Street left-turns (same mitigation as for Existing 
conditions). 
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The intersection of Highway 1/Ocean Avenue/Carmel Hills Drive (Int. 2) is expected to continue to 
operate unacceptably.  Widening the eastbound and westbound approaches to have one exclusive left-
turn lane, one shared left-turn/through lane, and one exclusive right-turn lane (same mitigation as for 
Existing scenario) is expected to improve the intersection operating condition to an acceptable level.  
The project applicant should pay for its fair share of traffic impact fee to TAMC to help improve 
these two intersections(Intersection 1 and 2) along Highway 1. 
 
The Carmel Valley Road/Brookdale Drive intersection (Int. 7) will become a four-legged intersection 
under Existing plus Project conditions.  Its minor approaches are expected to operate unacceptably 
during both peak hours.  With installation of a traffic signal, the intersection is expected to operate 
acceptably.  However, the intersection is not expected to meet All-way Stop control nor signal 
warrants under this scenario.  See Appendix G for the signal warrant analysis.  As previously 
mentioned, the County plans to install left-turn channelization on the westbound approach at this 
intersection; however, the LOS analysis indicates that the intersection minor approach is still 
expected to operate unacceptably with left-turn channelization alone.   
 
The minor approaches on Carmel Valley Road/Dorris Drive (Int. 8) and Carmel Valley 
Road/Laureles Grade (Int. 9) are expected to continue to operate unacceptably during both a.m. and 
the p.m. peak hours.  Installing traffic signals (same mitigation as for Existing conditions) would 
mitigate the operational LOS issues at these locations.  Both intersections are expected to meet the 
Caltran’s peak hour signal warrant. The project applicant should pay its fair share of CVTIF to help 
improve (i.e., signalize) these two intersections along Carmel Valley Road. 



 

September Ranch Subdivision Page 16
TJKM Transportation Consultants October 5, 2004
 

EXISTING+APPROVED+PENDING+PROPOSED PROJECT CONDITIONS 

Methodology 

The peak hour turning movement volumes for this scenario were developed based on information of 
approved and pending/planned projects in the vicinity of the project site.  Based on consultation with 
County staff, there are 19 approved and pending projects as listed in Table IV.  The locations of these 
projects are shown on Figure 7. 
  
Trip generation rates were obtained from the previous completed traffic study of corresponding 
projects.  These projects are expected to generate a total of 8,727 daily trips, 537 a.m. peak hour trips, 
and 905 p.m. peak hour trips in the study area.  The trip generation estimations of the projects are 
presented in Table IV. 
 
The trips generated by the approved and pending projects were distributed and assigned to the street 
network based on existing traffic patterns, previous traffic studies and from discussions with County 
staff.  Table V summarizes the combined trip distributions of approved and pending projects under 
this scenario.   
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TABLE V:  COMBINED TRIP DISTRIBUTIONS OF APPROVED/PENDING PROJECTS 

LOCATION 
 
% of Assigned Trips  
in the AM Peak Hour 

 
% of Assigned Trips  
in the PM Peak Hour 

 
Highway 1 to the north towards Monterey 

 
30% 

 
29% 

 
Carpenter Street west of Hwy 1 

 
2% 

 
1% 

 
Ocean Street west of Hwy 1 

 
4% 

 
4% 

 
Carmel High School 

 
2% 

 
1% 

 
Rio Road west of Hwy 1 

 
9% 

 
9% 

 
Highway 1 to the south towards Big Sur 

 
14% 

 
15% 

 
Service and Commercial Developments in the vicinity 
of  Carmel Rancho Boulevard 

 
9% 

 
9% 

 
Service and Commercial developments in the vicinity 
of Dorris Drive Developments 

 
5% 

 
5% 

 
Carmel Valley Road east of Laurels Grade  

 
6% 

 
7% 

 
Laureles Grade to the north towards Salinas 

 
19% 

 
20% 

TOTAL 
 

100% 
 

100% 
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Results of Level of Service Analysis (Existing + Project + Approved + Pending) 

The approved and pending traffic (Figure 7) was added to the existing plus project turning volumes 
(Figure 6) to obtain the expected volumes for the scenario (shown on Figure 8).  The intersection 
LOS analysis results are presented in Table VI.  The detailed calculation sheets depicting cumulative 
traffic operations are contained in Appendix E. 
 

TABLE VI:  EXISTING + PROPOSED PROJECT  + APPROVED + PENDING LEVELS OF SERVICE  

A.M. Peak P.M. Peak 
Intersection Control Delay 

(sec/veh) LOS 
Delay 

(sec/veh) LOS 

1 Highway 1/Carpenter St Signal 23.6 C 45.4 D 

 
- Utilizing ‘overlap’ for SB and WB RT, 
Modifying WB to have 1LT, 1TH, 1RT,  
Utilizing ‘protected + permitted’ on EB LT 

Signal 16.3 B 32.1 C 

2 Highway 1/Ocean Ave/Carmel Hills Dr Signal 27.1 C 98.3 F 

 - widening EB and WB approaches, 
installing  a NB TH Lane Signal 17.9 B 33.5 C 

3 Highway 1/Carmel Valley Rd Signal 10.9 B 31.0 C 

4 Highway 1/Rio Rd Signal 22.9 C 26.3 C 

5 Carmel Valley Rd/Carmel Rancho Blvd Signal 15.3 B 32.2 C 

6 Carmel Valley Rd/Rancho San Carlos Rd Signal 28.9 C 26.9 C 

7 Carmel Valley Rd/Brookdale Dr 1-Way 
STOP 

-      
(120+) 

-          
(F) 

-       
(120+) 

-          
(F) 

 - Installing a traffic signal Signal 14.6 B 13.6 B 

8 Carmel Valley Rd/Dorris Dr 1-Way 
STOP 

-     
(120+) 

-          
(F) 

-       
(120+) 

-          
(F) 

 - Installing a traffic signal Signal 8.4 A 9.4 A 

9 Carmel Valley Rd/Laureles Grade 1-Way 
STOP 

-       
(97.0) 

-          
(F) 

-       
(100.4) 

-          
(F) 

 - Installing a traffic signal Signal 14.3 B 15.8 B 

10 Highway 68/Laureles Grade Signal 24.4 C 35.5 D 

 - Utilizing ‘overlap’ for NB RT Signal 18.1 B 23.9 C 
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Under the Existing plus Proposed Project plus Approved plus Pending traffic conditions, four study 
intersections are expected to continue to operate acceptably.  The following six study intersections 
(Same five intersections as Existing Conditions with the addition of Highway 68/Laureles Grade) are 
expected to operate unacceptably during the peak hours. 
 
The intersection of Highway 1/Carpenter Street (Int. 1) is expected to continue to operate 
unacceptably during the p.m. peak hour.  The recommended mitigation for this intersection includes 
1) the utilization of the ‘overlap phasing’ to have westbound right-turns on Carpenter Street go at the 
same time as the southbound Highway 1 left-turns, 2) the utilization of ‘overlap phasing’ to have 
southbound right-turns on Highway 1 go simultaneously with the eastbound Carpenter Street left-
turns, 3) modification of the westbound Carpenter Street approach convert the existing through/left-
lane to only a through lane, 4) utilization of ‘protected’ phasing for the left-turn movement on the 
westbound Carpenter Street approach, and 5) utilization of ‘protected+permitted’ phasing for the left-
turn movement on the eastbound Carpenter Street approach.  With this mitigation, the intersection is 
expected to operate acceptably. 
 
The intersection of Highway 1/Ocean Avenue/Carmel Hills Drive (Int. 2) is expected to continue to 
operate unacceptably.  Widening the eastbound and westbound approaches to have one exclusive left-
turn lane, one shared left-turn/through lane, and one exclusive right-turn lane, in conjunction with 
adding an exclusive through lane on northbound Highway 1 approach are expected to improve the 
intersection operating condition to an acceptable level.  However, the California Coastal Act Section 
30254 prohibits the widening of Highway 1 in the vicinity of the project area. 
 
The Carmel Valley Road/Brookdale Drive intersection (Int. 7) is expected to operate unacceptably 
during both peak hours.  With installation of a traffic signal (same mitigation as for Existing plus 
Project condition), the intersection is expected to operate acceptably.  However, the intersection is not 
expected to meet the all-way STOP control nor signal warrants under this scenario.  See Appendix G 
for the signal warrant analysis.  As previously mentioned, the County has planned to install left-turn 
channelization on the westbound approach at this intersection; however, the LOS analysis indicates 
that the intersection minor approach is still expected to operate unacceptably with left-turn 
channelization alone.   
 
The minor approach of Carmel Valley Road/Dorris Drive (Int. 8) and Carmel Valley Road/Laureles 
Grade (Int. 9) is expected to continue to operate unacceptably during both a.m. and the p.m. peak 
hours.  Installing traffic signals (same mitigation as for Existing conditions) would mitigate the 
operational LOS issues at these locations.  Both intersections are expected to meet the Caltran’s peak 
hour signal warrant. 
 
The intersection of Highway 68/Laureles Grade (Int. 10) is expected to operate unacceptably at LOS 
D during the p.m. peak hour.  Utilizing ‘overlap’ phasing to have northbound right-turns on Laureles 
Grade go simultaneously with the westbound Highway 68 left-turns, is expected to mitigate the 
congestion problems at this location.  However, the mitigation for Highway 68/Laureles Grade should 
be consistent with the operational improvements provided in the Highway 68 Action Plan for the 
intersection.  Also, the traffic impact fee for funding the improvements in the Highway 68 Corridor 
was established to be $9,750 per lot or PM peak trip (in 1995 dollars-Pasadera). 
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CUMULATIVE CONDITIONS 

Methodology 

This scenario evaluates traffic conditions of the build-out of the area planned by the Year 2025 in 
accordance with the Monterey County general plan.  The cumulative a.m. and p.m. peak hour 
volumes were forecasted and provided by Association of Monterey Bay Governments (AMBAG) 
staff.  Figure 9 illustrates the forecasted peak hour turning movement volumes for the cumulative 
Year 2025 conditions. 

Results of Level of Service Analysis (Cumulative) 

Table VII summarizes the intersection LOS analysis results.  The detailed calculation sheets depicting 
cumulative traffic operations are contained in Appendix F.   Under this scenario, the intersections of 
Carmel Valley Road/Brookdale Drive/Project Driveway (Int. 7), Carmel Valley Road/Dorris Drive 
(Int. 8), and Carmel Valley Road/Laureles Grade (Int. 9) were assumed to be signalized. 
 
Under the Cumulative Year 2025 conditions, the intersections of Carmel Valley Road/Carmel Rancho 
Boulevard/Carmel Knolls Drive (Int. 5) and Carmel Valley Road/Rancho San Carlos Road (Int. 6) are 
expected to continue to operate at acceptable levels of service.  The intersections of Carmel Valley 
Road/Brookdale Drive/Project Driveway (Int. 7), Carmel Valley Road/Dorris Drive (Int. 8) and 
Carmel Valley Road/Laureles Grade (Int. 9) are also expected to operate acceptably, with 
signalization.  The following five intersections are expected to operate unacceptably under the Year 
2025 scenario. 
 
The intersection of Highway 1/Carpenter Street (Int. 1) is expected to continue to operate 
unacceptably during the p.m. peak hour.  The recommended mitigation for this intersection includes 
1) the utilization of the ‘overlap phasing’ to have westbound right-turns on Carpenter Street go at the 
same time as the southbound Highway 1 left-turns, 2) the utilization of ‘overlap phasing’ to have 
southbound right-turns on Highway 1 go simultaneously with the eastbound Carpenter Street left-
turns, 3) modification of the westbound Carpenter Street approach convert the existing through/left-
lane to only a through lane, 4) utilization of ‘protected’ phasing for the left-turn movement on the 
westbound Carpenter Street approach, 5) utilization of ‘protected+permitted’ phasing for the left-turn 
movement on the eastbound Carpenter Street approach and 6) adding an additional through lane on 
northbound Highway 1 approach.  With these measures, the intersection is expected to operate 
acceptably.  However, the California Coastal Act Section 30254 prohibits the widening of Highway 1 
in the vicinity of the project area. 
 
The intersection of Highway 1/Ocean Avenue/Carmel Hills Drive (Int. 2) is expected to continue to 
operate unacceptably.  The recommended mitigation for this intersection includes 1) widening the 
westbound approach to have one exclusive left-turn lane, one shared left-turn/through lane, and one 
exclusive right-turn lane, 2) widening the eastbound approach to have two exclusive left-turn lanes, 
one through lane, and one exclusive right-turn lane, 3) adding a third exclusive through lane on 
southbound Highway 1 approach, 4) utilizing ‘overlap phasing’ to have southbound right-turns on 
Highway 1 go simultaneously with the eastbound Ocean Avenue left-turns, and 5) utilizing ‘overlap 
phasing’ to have westbound right-turns on Ocean Avenue go simultaneously with the southbound 
Highway 1 left-turns.  The intersection is expected to operate acceptably with the recommended 
mitigation.  However, as mentioned earlier, the California Coastal Act Section 30254 prohibits the 
widening of Highway 1 in the vicinity of the project area. 
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TABLE VII:  CUMULATIVE LEVELS OF SERVICE  

A.M. Peak P.M. Peak 
Intersection Control Delay 

(sec/veh) LOS 
Delay 

(sec/veh) LOS 

1 Highway 1/Carpenter St Signal 20.6 C 53.5 D 

 
- Utilizing ‘overlap’ for SB and WB RT, 
Modifying WB to have 1LT, 1TH, 1RT,  
Utilizing ‘protected + permitted’ on EB LT 

Signal 14.0 B 29.1 C 

2 Highway 1/Ocean Ave/Carmel Hills Dr Signal 31.7 C 120+ F 

 
- Widening EB and WB approaches, 
Installing  a SB TH Lane,              
Utilizing ‘overlap’ for SB and WB RT 

Signal 15.8 B 28.7 C 

3 Highway 1/Carmel Valley Rd Signal 17.9 B 77.1 E 

 - Modifying NB RT to a Shared TH/RT Signal 11.1 B 18.0 B 

4 Highway 1/Rio Rd Signal 28.3 C 87.9 F 

 

- Widening SB approach to have 2LT, 
2TH and 1RT, Modifying NB to have 
1LT, 1TH and 1TH/RT, and Utilizing 
‘overlap’ for WB RT 

Signal 21.0 C 34.7 C 

5 Carmel Valley Rd/Carmel Rancho Blvd Signal 14.2 B 30.8 C 

6 Carmel Valley Rd/Rancho San Carlos Rd Signal 14.0 B 22.2 C 

7 Carmel Valley Rd/Brookdale Dr Signal 8.8 A 10.0 A 

8 Carmel Valley Rd/Dorris Dr Signal 7.2 A 8.3 A 

9 Carmel Valley Rd/Laureles Grade Signal 13.1 B 16.0 B 

10 Highway 68/Laureles Grade Signal 27.6 C 67.0 E 

 - Utilizing ‘overlap’ for NB RT,    
Modifying EB RT to a Shared TH/RT Signal 21.1 C 18.4 B 

 
 
The intersection of Highway 1/Carmel Valley Road (Int. 3) is expected to continue to operate 
unacceptably at LOS D during the p.m. peak hour.  Modification of the northbound Highway 1 
approach to have one through lane and one shared through/right-turn lane is expected to improve the 
intersection operating condition to an acceptable level.  There current exist two lanes on the 
northbound receiving approach. 
 
The intersection of Highway 1/Rio Road (Int. 4) is expected to operate unacceptably during the p.m. 
peak hour.  The recommended mitigation includes 1) modifying the northbound Highway 1 approach 
to include one left-turn lane, one exclusive through lane, and one shared through/right-turn lane, 2) 
widening the southbound Highway 1 to have two left-turn lanes, two exclusive through lanes and one 
right-turn lane, and 3) utilizing ‘overlap phasing’ to have westbound right-turns on Rio Road go 
simultaneously with the southbound Highway 1 left-turns is expected to mitigate the congestion 
problems at this location. 
 



 

September Ranch Subdivision Page 26
TJKM Transportation Consultants October 5, 2004
 

The project applicant should pay its fair share to the TAMC Highway 1 Improvement Fee program 
for mitigation of the above four study intersections. 
 
The intersection of Highway 68/Laureles Grade (Int. 10) is expected to operate at LOS E during the 
p.m. peak hour.  The recommended mitigation for this location includes 1) utilizing ‘overlap’ phasing 
to have northbound right-turns on Laureles Grade go simultaneously with the westbound Highway 68 
left-turns, and 2) modifying the eastbound Highway 68 approach to include one through lane and one 
shared through/right-turn lane in conjunction with adding a lane on the eastbound receiving approach.  
With the recommended mitigation, the intersection is expected to operate acceptably.  However, the 
mitigation for Highway 68/Laureles Grade should be consistent with the operational improvements 
provided in the Highway 68 Action Plan for the intersection.   

Recommended Lane Geometry for Carmel Valley Road/Brookdale Drive/Project Driveway 

The project access road, September Ranch Road will connect and form the fourth (north) leg at the 
Carmel Valley Road/Brookdale Drive intersection.  The intersection is expected to operate 
unacceptably under Cumulative conditions with the current lane geometry and control.  Signalization 
would improve the intersection operating conditions to acceptable levels.  However, the intersection 
does not meet the Caltrans’ peak hour signal warrant under the Existing or any of the future scenarios 
analyzed.  The intersection does not meet the Caltrans’ all-way STOP warrant either. 
 
Turning warrants were analyzed to determine whether or not an exclusive right-turn lane or left-turn 
lane is required on Carmel Valley Road at Brookdale Road/project driveway.  The detailed warrant 
analysis sheet are contained in Appendix H.   
 
According to the County’s left-turn warrant analysis, a left-turn channelization is required for both 
eastbound and westbound Carmel Valley Road approaches under the existing conditions and all 
future scenarios analyzed.  The right-turn warrant analysis shows that the intersection requires a taper 
to accommodate future westbound right-turns from Carmel Valley Road onto the project access road 
beginning from the existing plus project scenario.  No right-turn taper is required on eastbound 
Carmel Valley Road. 

Sight Distance  

September Ranch Road, the project access road, will connect with Carmel Valley Road at Brookdale 
Drive, forming a four-legged intersection.  Carmel Valley Road is posted with a 50-mph speed limit.  
The standard stopping sight distance, recommended by the Caltrans Highway Design Manual (HDM), 
for a roadway with a design speed of 55 mph (assumed 5 mph higher than the posted speed limit) is 
500 feet.  Table 405.1A of the HDM recommends 630 feet for corner sight distance, based on the “7-
1/2 Second Criteria”.  
 
From the proposed location of September Ranch Road, an outbound driver would have a sight 
distance of approximately 375 feet looking to his right (or looking west), which does not meet the 
Caltrans standard for being able to see a six inch object on the Broadway.   The sight distance is 
restricted by the small vertical curve on Carmel Valley Road.  However, given that many vehicles are 
approximately 3 feet tall, much higher than 6 inches, drivers on Carmel Valley Road and drivers on 
September Ranch Road should be able to see each other from 600 feet away. A standard intersection 
ahead warning sign should be installed on Carmel Valley Road in advance of September Ranch to 
alert drivers on Eastbound Carmel Valley Road.  Installing a traffic signal would be another option to 
mitigate sight distance problem.  The sight distance looking to the left (or looking east) is 
approximately 760 feet, which exceeds the required limit for stopping and corner sight distance.   
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ROADWAY SEGMENT ANALYSIS 

Roadway segment analysis was conducted to determine the number of through lanes that may be 
needed to have Carmel Valley Road operate at acceptable levels of service for all study scenarios.  
The analysis focused on the p.m. peak traffic conditions on the following four segments of Carmel 
Valley Road: 

1) Robinson Canyon Road – Schulte Road 
2) Schulte Road – Rancho San Carlos Road 
3) Rancho San Carlos Road – Carmel Rancho Boulevard  
4) Carmel Rancho Boulevard – Highway 1 

 
Monterey County staff provided the existing (Year 2002) average daily traffic on these four segments.  
The analysis assumed that the p.m. peak hour volumes were approximately 10 percent of the daily 
traffic volumes.  Forecasted Year 2025 p.m. peak volumes were derived from the information 
contained in the AMBAG model.  The existing and forecasted p.m. volumes on for both directions the 
study segments are summarized below: 

1. Carmel Valley Road, Robinson Canyon Road – Schulte Road,   
    Existing p.m. volumes - 1,460 vph 
    Existing plus Project p.m. volumes - 1,538 vph 
    Existing plus Project plus Approved plus Pending p.m. volumes - 1,828 vph  
    Cumulative Year 2025 p.m. volumes - 1,990 vph    
 

2. Carmel Valley Road, Schulte Road – Rancho San Carlos Road,  
    Existing p.m. volumes - 1,630 vph 
    Existing plus Project p.m. volumes - 1,708 vph 
    Existing plus Project plus Approved plus Pending p.m. volumes - 1,998 vph 
    Cumulative Year 2025 ADT- 2,170 vph 

 
3.    Carmel Valley Road, Rancho San Carlos Road – Carmel Rancho Boulevard, 

    Existing p.m. volumes - 2,430 vph 
    Existing plus Project p.m. volumes - 2,508 vph 
    Existing plus Project plus Approved plus Pending p.m. volumes - 2,926 vph 
    Cumulative Year 2025 p.m. volumes - 3,190 vph 
  

4.    Carmel Valley Road, Carmel Rancho Boulevard – Highway 1, 
    Existing p.m. volumes - 2,410 vph 
    Existing plus Project p.m. volumes - 2,469 vph 
    Existing plus Project plus Approved plus Pending p.m. volumes - 2,814 vph 
    Cumulative Year 2025 p.m. volumes - 3,080 vph 
 
Carmel Valley Road is a two-lane rural highway.  The information about the LOS methodology for a 
two-lane highway (one-lane in each direction) segments can be found in the Transportation Research 
Board's 2000 Highway Capacity Manual (HCM).  The HCM suggested a capacity of 3,400 vehicles 
per hour for both directions combined.   
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As shown, the existing and forecasted volumes on the four study segments are expected to be within 
the two-lane highway capacity.  Therefore, Carmel Valley Road should be able to accommodate 
future traffic in the area.  However, the Carmel Valley Master Plan (as of 1995) lists three long-term 
passing lane improvements along Carmel Valley Road at the following locations: 

• In front of September Ranch 
• Opposite of Garland Ranch Regional Park, which is east of Robinson Canyon Road 
• Near Laureles Grade Road, which is east of Garland Ranch Regional Park
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SUMMARY OF MITIGATION  

 
Existing Conditions 
 
The following improvements are required for existing conditions: 
 

1. Utilizing ‘overlap phasing’ for westbound right-turns and southbound right-turns at the 
intersection of Highway 1/Carpenter Street (Int. 1). 

2. Widening the eastbound and westbound approaches of the Highway 1/Ocean Avenue/Carmel 
Hills Drive (Int. 2) to have one exclusive left-turn lane, one shared left-turn/through lane, and 
one exclusive right-turn lane on each approach; 

3. Signalizing the Carmel Valley Road/Dorris Drive intersection (Int. 8); 
4. Signalizing the Carmel Valley Road/Laureles Grade intersection (Int. 9). 
 

 
Proposed September Ranch Mitigation Measures 
 

1. The project will be responsible for contributing towards planned long-term improvements to 
Highway 1.  The contribution will be calculated based on the expected daily project trips on 
Highway 1 north of Carmel Valley Road.  This contribution will be the projects fair share to 
improve the intersections along Highway 1, including Highway 1/Carpenter Street (Int. 1), 
Highway 1/Ocean Avenue/Carmel Hills Drive (Int. 2), Highway 1/Carmel Valley Road (Int. 
3), and Highway 1/Rio Road (Int. 4). 

2. The project will be responsible for installing the fourth (north) leg of September Ranch Road 
(the project access road) at the existing stop controlled T-intersection of Carmel Valley 
Road/Brookdale Drive (Int. 7).  The project will also be responsible for signalizing this 
intersection and any signal coordination  costs associated with this signalization.  .    

3. Lane improvement at Carmel Valley Road/Brookdale Drive/September Ranch Road; 
installing a right-turn taper on westbound Carmel Valley Road, and installing a left-turn lane 
for both the eastbound and westbound Carmel Valley Road approaches.   

4. Installing an intersection ahead warning sign on eastbound Carmel Valley Road in advance of 
September Ranch Road to alert drivers on Carmel Valley Road. 

5. The County will determine the project’s Carmel Valley Traffic Impact Fee (CVTIF).  The 
funding may be used to improve Carmel Valley Road/Dorris Drive (Int. 8) and Carmel Valley 
Road/Laureles Grade (Int. 9). 

6. The project will be responsible for its fair share contribution towards the cost of installing a 
traffic signal at the Rio Road/Carmel Rancho Boulevard intersection1.  The fee will be 
calculated based on the amount of the project p.m. trips that are expected to use the 
intersection. 

7. The project should provide a fair share contribution towards cumulative impact mitigations as 
described in the following Cumulative Mitigation Measures section. 

 
 
 

                                                      
1 This intersection is not part of the present traffic study; however, the County staff identified signalization as a mitigation 
measures for this location. 
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Cumulative (Year 2025) Mitigation Measures 

1. Signal modification and widening of the Highway 68/Laureles Grade intersection; to utilize 
‘overlap phasing’ to have northbound right-turns on Laureles Grade go simultaneously with 
the westbound Highway 68 left-turns, and to modify the eastbound Highway 68 approach to 
include one through lane and one shared through/right-turn lane.  However, the mitigation for 
Highway 68/Laureles Grade should be consistent with the operational improvements 
provided in the Highway 68 Action Plan for the intersection.  
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APPENDIX A – LEVEL OF SERVICE METHODOLOGY  



     











 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B – EXISTING TRAFFIC COUNTS 



     











































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C – LEVEL OF SERVICE WORKSHEETS:  
EXISTING CONDITIONS 



     































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D – LEVEL OF SERVICE WORKSHEETS:   
EXISTING + PROJECT CONDITIONS 



     































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E – LEVEL OF SERVICE WORKSHEETS:   
EXISTING + PROJECT + APPROVED + PENDING 



     



































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F – LEVEL OF SERVICE WORKSHEETS:  
CUMULATIVE (YEAR 2025) CONDITIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



     































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G – SIGNAL WARRANT ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



     











 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX H – TURNING WARRANT ANALYSIS



     












