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Table B-1. Short-Term (15-minute) Concurrent Traffic Counts 

Receiver ID Segment Auto Auto % MT MT % HT HT % Total 

ST-1 

Paseo de Valencia NB 226 99.6 1 0.44 0 0.0 227 

Paseo de Valencia SB 164 98.8 1 0.60 1 0.6 166 

Kennington Dr WB 7 100.0 0 0.00 0 0.0 7 

Kennington Dr EB 9 81.8 2 18.18 0 0.0 11 

ST-3 
Paseo de Valencia NB 206 100.0 0 0.00 0 0.0 206 

Paseo de Valencia SB 184 96.8 5 2.63 1 0.5 190 

ST-4 

Paseo de Valencia NB 265 98.5 3 1.12 1 0.4 269 

Paseo de Valencia SB 171 98.8 0 0.00 2 1.2 173 

Stockport Street WB 22 100.0 0 0.00 0 0.0 22 
Source: Entech Consulting Group, November 2012 

1) Traffic counts represent 15 minutes of traffic. Traffic volumes were normalized to one hour for model calibration purposes. 
2) MT = Medium Trucks 
3) HT = Heavy Trucks 

 

Table B-2. Existing Traffic Data 

Roadway Segment 
Total 

Vehicles 
Auto 

% 
Total 
Autos 

Medium 
Truck 

% 

Total 
Medium 
Truck 

Heavy 
Truck  

% 

Heavy 
Truck  

% 
Speed 

Beckenham Street EB 94 100% 94 0% 0 0% 0 30 

Beckenham Street WB 136 100% 136 0% 0 0% 0 30 

Avenida Sevilla EB 62 100% 62 0% 0 0% 0 30 

Kennington Drive EB 31 100% 31 0% 0 0% 0 30 

Kennington Drive WB 38 100% 38 0% 0 0% 0 30 

Paseo de Valencia SB-Inside Lanes(2)-1 1791 98% 1755 1% 18 1% 18 45 

Paseo de Valencia SB-Inside Lanes(2)-2 1776 98% 1740 1% 18 1% 18 45 

Paseo de Valencia SB-Inside lanes(2)-3 1807 98% 1771 1% 18 1% 18 45 

Paseo de Valencia NB-Inside lanes(2)-1 781 98% 765 1% 8 1% 8 45 

Paseo de Valencia NB-Inside lanes(2)-2 827 98% 811 1% 8 1% 8 45 

Paseo de Valencia NB-Inside lanes(2)-3 841 98% 825 1% 8 1% 8 45 

Paseo de Valencia NB-Outside lane(1)-1 390 98% 383 1% 4 1% 3 45 

Paseo de Valencia NB-Outside lane(1)-2 414 98% 406 1% 4 1% 4 45 

Paseo de Valencia NB-Outside lane(1)-3 421 98% 413 1% 4 1% 4 45 

Source: LIN Consulting, Inc., May 2012 
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Table B-3. No Build Traffic Data 

Roadway Segment 
Total 

Vehicles 
Auto 

% 
Total 
Autos 

Medium 
Truck 

% 

Total 
Medium 
Truck 

Heavy 
Truck  

% 

Heavy 
Truck  

% 
Speed 

Beckenham Street EB 118 100% 118 0% 0 0% 0 30 

Beckenham Street WB 171 100% 171 0% 0 0% 0 30 

Avenida Sevilla EB 78 100% 78 0% 0 0% 0 30 

Kennington Drive EB 39 100% 39 0% 0 0% 0 30 

Kennington Drive WB 48 100% 48 0% 0 0% 0 30 

Paseo de Valencia SB-Inside Lanes(2)-1 2251 98% 2206 1% 23 1% 22 45 

Paseo de Valencia SB-Inside Lanes(2)-2 2232 98% 2188 1% 22 1% 22 45 

Paseo de Valencia SB-Inside lanes(2)-3 2272 98% 2227 1% 23 1% 22 45 

Paseo de Valencia NB-Inside lanes(2)-1 981 98% 962 1% 10 1% 9 45 

Paseo de Valencia NB-Inside lanes(2)-2 1041 98% 1021 1% 10 1% 10 45 

Paseo de Valencia NB-Inside lanes(2)-3 1058 98% 1037 1% 11 1% 10 45 

Paseo de Valencia NB-Outside lane(1)-1 491 98% 481 1% 5 1% 5 45 

Paseo de Valencia NB-Outside lane(1)-2 520 98% 510 1% 5 1% 5 45 

Paseo de Valencia NB-Outside lane(1)-3 529 98% 519 1% 5 1% 5 45 

Source: LIN Consulting, Inc., May 2012 
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Table B-4. Build Traffic Data 

Roadway Segment 
Total 

Vehicles 
Auto 

% 
Total 
Autos 

Medium 
Truck 

% 

Total 
Medium 
Truck 

Heavy 
Truck  

% 

Heavy 
Truck  

% 
Speed 

Beckenham Street EB 118 100% 118 0% 0 0% 0 30 

Beckenham Street WB 171 100% 171 0% 0 0% 0 30 

Avenida Sevilla EB 78 100% 78 0% 0 0% 0 30 

Kennington Drive EB 39 100% 39 0% 0 0% 0 30 

Kennington Drive WB 48 100% 48 0% 0 0% 0 30 

Paseo de Valencia SB-Inside Lanes(2)-1 2251 98% 2206 1% 23 1% 22 45 

Paseo de Valencia SB-Inside Lanes(2)-2 1488 98% 1458 1% 15 1% 15 45 

Paseo de Valencia SB-Inside lanes(2)-3 1515 98% 1485 1% 15 1% 15 45 

Paseo de Valencia NB-Inside lanes(2)-1 981 98% 962 1% 10 1% 9 45 

Paseo de Valencia NB-Inside lanes(2)-2 1041 98% 1021 1% 10 1% 10 45 

Paseo de Valencia NB-Inside lanes(2)-3 1058 98% 1037 1% 11 1% 10 45 

Paseo de Valencia NB-Outside lane(1)-1 491 98% 481 1% 5 1% 5 45 

Paseo de Valencia NB-Outside lane(1)-2 520 98% 510 1% 5 1% 5 45 

Paseo de Valencia NB-Outside lane(1)-3 529 98% 519 1% 5 1% 5 45 

Paseo de Valencia SB‐OutsideLane(1)‐1  744  98%  730 1%  7 1%  7 45 

Paseo de Valencia SB‐OutsideLane(1)‐2  757  98%  742 1%  8 1%  7 45 

Source: LIN Consulting, Inc., May 2012 
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Appendix C 
 

Noise Measurement Field Monitoring Forms 
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Appendix D 
 

Traffic Impact Analysis Report – Paseo de Valencia Widening  
prepared by LIN Consulting, Inc., July 30, 2012 
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July 30, 2012 
 
Mr. Kenneth Rosenfield 
Director of Public Services 
City of Laguna Hills 
24035 El Toro Rd. 
Laguna Hills, CA 92653 
 
Subject:  Paseo De Valencia Widening from Kennington Drive to Laguna Hills Drive 
  Traffic Impact Analysis Report 
 
 
Dear Mr. Rosenfield: 
 
LIN Consulting is pleased to submit the Traffic Impact Analysis Report for the proposed 
Paseo De Valencia widening project between Kennington Drive and Laguna Hills Drive. 
This report incorporated traffic data and cumulative projects. The report addresses the 
impact of the proposed project on intersections within the study area. 
 
A summary of findings and recommendations can be found in the "Executive Summary" 
section of the report. 
 
If further assistance or information is required, please feel free to contact us. 
 
Sincerely,                                                  

LIN Consulting, Inc.  

A California Corporation 

 

 

 

Ray Kommidi, P.E., T.E.                                                              
Transportation Engineer 
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INTRODUCTION 

The purpose of this traffic impact analysis report is to identify potential traffic impacts on 

the study area intersections of the proposed widening of Paseo De Valencia from 

Kennington Drive to Laguna Hills Drive in the City of Laguna Hills (City). The traffic 

impact study will identify traffic volumes at each study intersection and perform 

intersection level of service analysis. This traffic impact study analyzes the study area 

for the following scenarios. 

 

1. Existing Conditions. 

2. Opening Year (2014) Without Project. 

3. Opening Year (2014) With Project. 

4. Horizon Year (2035) Without Project. 

5. Horizon Year (2035) With Project. 

 

The City of Laguna Hills General Plan Mobility Element identifies Paseo De Valencia as 

a major arterial highway between El Toro Road and La Paz Road. Major arterial 

highways are defined in the City’s General Plan as, “…6 lane divided roadways, with a 

typical right-of-way of 120 feet and raised landscaped median islands. The function of 

major arterials is to carry a large volume of regional traffic not handled by the freeway 

system.” (City of Laguna Hills General Plan, page M-4.). Currently, Paseo De Valencia 

between El Toro Road and Laguna Hills Drive has two southbound lanes and three 

north bound lanes along with a Class II bike lane in the southbound direction and a 

Class I bike lane in the northbound direction. As such, this segment of Paseo De 

Valencia does not meet the City’s 6 lane requirement for major arterial highways. The 

proposed project will widen Paseo De Valencia between Kennington Drive and Laguna 

Hills Drive by adding a third southbound lane, which will correct the lane imbalance and 

bring this segment of the roadway into compliance with the City’s General Plan. See 

Exhibit A for the proposed project location. 
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EXECUTIVE SUMMARY 

The purpose of this traffic impact analysis report is to identify potential traffic impacts on 

the study area intersections due to the proposed widening of Paseo De Valencia 

between Kennington Drive and Laguna Hills Drive in the City. The traffic impact study 

will identify current (2012), opening year (2014) and horizon year (2035) traffic volumes 

at each study intersection and perform intersection level of service analysis. 

 

The City of Laguna Hills General Plan Mobility Element identifies Paseo De Valencia as 

a major arterial highway between El Toro Road and La Paz Road. Major arterial 

highways are defined in the City’s General Plan as, “…6 lane divided roadways, with a 

typical right-of-way of 120 feet and raised landscaped median islands. The function of 

major arterials is to carry a large volume of regional traffic not handled by the freeway 

system.” (City of Laguna Hills General Plan, page M-4.). Currently, Paseo De Valencia 

between El Toro Road and Laguna Hills Drive has two southbound lanes and three 

north bound lanes along with a Class II bike lane in the southbound direction and a 

Class I bike lane in the northbound direction. As such, this segment of Paseo De 

Valencia does not meet the City’s 6 lane requirement for major arterial highways. The 

proposed project will widen Paseo De Valencia between Kennington Drive and Laguna 

Hills Drive by adding a third southbound lane, which will correct the lane imbalance and 

bring this segment of the roadway into compliance with the City’s General Plan. To 

accommodate the third southbound lane, the contiguous Class II bikes lanes in each 

direction and a new sidewalk in southbound direction, the proposed project would shift 

the roadway to the east and, as necessary, reconstruct the landscaped median island. 

 

As per the City General Plan, the technical evaluation of the roadway system in the City 

of Laguna Hills is performed using volume-to-capacity (V/C) ratios. V/C ratios are 

calculated based on current or future average daily traffic (ADT) volumes and daily 

capacity values for the various types of arterials. A level of service (LOS) scale is used 

to evaluate roadway performance based on V/C ratios. The LOS levels range from “A” 

to “F,” with LOS “A” representing free flow conditions and LOS “F” representing severe 
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traffic congestion. Descriptions of traffic flow characteristics associated with each LOS 

are provided in Table 1. The performance of intersections within City of Laguna Hills 

jurisdiction is evaluated using peak hour intersection capacity utilization (ICU) values. 

To calculate an ICU, the volume of traffic using the intersection is compared with the 

capacity of the intersection, usually expressed by percent. The percent represents that 

portion of the hour required to provide sufficient capacity to accommodate all 

intersection traffic if all approaches operate at capacity. The ICU methodology makes 

adjustment for lost time by adding 0.1 to the sum of critical Volume to Capacity (V/C) 

ratios to calculate the ICU. A Level of Service (LOS) scale is used to evaluate 

intersection performance based on ICU values. The LOS levels range from “A” to “F”, 

with LOS “A” representing the free flow conditions and LOS “F” representing severe 

traffic congestion. Table 1 lists the traffic flow characteristics associated with each LOS. 

Table 1. Level of Service Descriptions 

Level of Service 

(LOS) 
V/C or ICU Description 

A 0.00 - 0.60 

Excellent operation. All approaches to the 
intersection appear quite open, turning 
movements are easily made, and nearly all 
drivers find freedom of operation. 

B 0.61 - 0.70 

Very good operation. An occasional 
approach phase is fully utilized. Many drivers 
feel somewhat restricted within platoons of 
vehicles. 

C 0.71 - 0.80 
Good operation. Major approach phases fully 
utilized. Most drivers feel somewhat 
restricted. 

D 0.81 - 0.90 

Fair operation. Drivers may have to wait 
through more than one red signal indication. 
Queues may develop but dissipate rapidly, 
without excessive delays. 

E 0.91 - 1.00 

Poor operation. Volumes at or near capacity. 
Vehicle may wait through several signal 
cycles. Long queues form upstream from 
intersection. 

F >1.00 

Forced flow. Represents jammed conditions. 
Intersection operates below capacity with low 
volumes. Queues may block upstream 
intersections. 

Source –Laguna Hills General Plan, 2009. 
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The City of Laguna Hills performance standard for intersections is LOS “D” which is an 

ICU value of 0.90 or less. Per the City General Plan, the LOS “D” policy represents a 

desirable threshold for attaining acceptable mobility on the City’s arterial street system 

over time. This study revealed that under existing conditions, all the study area 

intersections operate at LOS “C” or better, except the intersection of Paseo De Valencia 

at Laguna Hills Drive, which operates at LOS “D” during the weekday PM peak hour. 

The roadway segment analysis of Paseo De Valencia between Kennington Drive and 

Laguna Hills Drive revealed that under existing traffic conditions northbound Paseo De 

Valencia operates at LOS “B” and southbound Paseo De Valencia operates at LOS “F”. 

 

The study analyzed the traffic conditions in Year 2014 (Assumed Project Opening Year) 

and 2035 (Horizon Year) with and without the proposed project improvements. To 

assess future traffic conditions in years 2014 and 2035, existing traffic is combined with 

ambient growth. This traffic analysis contains estimated regional growth based upon the 

ambient growth rate of one (1) percent per year as recommended by the City. In 

addition to the ambient growth, the study analyzes the impact of cumulative 

developments which are known by the City and are expected to be developed by Year 

2014. 

 

Table 2 shows the change in ICU as a percentage due to the proposed project 

improvements along Paseo De Valencia at the study area intersections in Year 2014 

and Year 2035. There is no change in the Level of Service (LOS) or ICU at the study 

area intersections except for the intersection of Paseo De Valencia and Beckenham 

Street where the LOS during the PM peak hour improves from LOS “B” to LOS “A” and 

from LOS “D” to LOS “B” in the Year 2014 and Year 2035, respectively. The 

improvement in traffic conditions is indicated by a decrease in ICU rating which 

decreases by 2.68% and 25.33% during AM and PM peak hours, respectively in Year 

2014 and by 2.92% and 25.92% during AM and PM peak hours, respectively in Year 

2035. 
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Table 2. Change in ICU/LOS for Years 2014 and 2035 due to Proposed Project 

Intersection 

Year 2014  Year 2035 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

ICU LOS ICU LOS ICU LOS ICU LOS 

Paseo De Valencia at 

Kennington Drive 
NC NC NC NC NC NC NC NC 

Paseo De Valencia at 

Beckenham St/Avenida 

Sevilla 

-2.68% NC -25.33% B to A -2.92% NC -25.92% D to B 

Paseo De Valencia at 

Laguna Hills Dr/Stockport 

Ave 

NC NC NC NC NC NC NC NC 

ICU - Intersection Capacity Utilization, LOS – Level of Service, NC – No Change 

 

Table 3 shows the change in V/C ratio (percentage change) and LOS on Paseo De 

Valencia due to the addition of the third southbound through lane on Paseo De Valencia 

from Kennington Drive to just north of Laguna Hills Drive. The addition of the third 

southbound lane along Paseo De Valencia increases the overall capacity of the 

roadway from 37,500 Vehicle Per Day (VPD) to 45,000 VPD. The roadway segment 

analysis shows that LOS along southbound Paseo De Valencia between Kennington 

Drive and Laguna Hills Drive improves from LOS “F” to LOS “C” and LOS “F” to LOS “E” 

in Year 2014 and 2035, respectively. The improvement in traffic conditions is indicated 

by a decrease in V/C ratio on southbound Paseo De Valencia, which decreases by 33% 

Year 2014 and Year 2035. 
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Table 3. Change in V/C/LOS for Years 2014 and 2035 due to Proposed Project 

Roadway Segment Direction 

Year 2014 Year 2035 

V/C LOS V/C LOS 

Paseo De Valencia 

Between Kennington 

Dr. and Beckenham 

St. 

NB NC NC NC NC 

SB -33% F to C -33% F to E 

Paseo De Valencia 

Beckenham St. and 

Laguna Hills Dr. 

NB NC NC NC NC 

SB -33% F to C -33% F to E 

V/C – Volume to Capacity Ratio, LOS – Level of Service, NC – No Change 
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EXISTING CONDITIONS 

San Diego (I-5) Freeway is a north-south freeway located less than one mile to the east 

of the study area. There are four lanes in each direction along with High-Occupancy-

Vehicle (HOV) Only lanes in the vicinity of the project site. 

 

Paseo De Valencia is a north-south major arterial highway between El Toro Road and 

La Paz Road located just west of the I-5 Freeway. It has two southbound lanes and 

three north bound lanes along with a Class II bike lane in the southbound direction and 

a Class I bike lane in the northbound direction in the limits of El Toro Road to Laguna 

Hills Drive. The current five lane configuration does not meet the City’s six lane 

requirement for major arterial highways that is set in the City’s General Plan. The 

posted speed limit on this roadway is 45 mph in the vicinity of the project site. 

 

Kennington Drive is a local street that connects the residential development located 

along Ashland Drive to Paseo De Valencia. Kennington Drive is 40 feet in width with 

double yellow striping. 

 

Beckenham Street is a local street that connects the residential and commercial 

developments located to the east of the project site to Paseo De Valencia. Beckenham 

Street is 40 feet in width with no striping. The posted speed limit on this roadway is 30 

mph. 

 

Avenida Sevilla is a one way exit only private street west of Paseo De Valencia that 

connects the residents of Laguna Woods Village to Paseo De Valencia.  

 

Laguna Hills Drive between Paseo De Valencia and Moulton Parkway is an east-west 

primary roadway with two lanes in each direction along with a raised median. There are 

existing Class II bike lanes along both sides of Laguna Hills Drive west of Paseo De 

Valencia. The posted speed limit on this roadway is 45 mph. Laguna Hills Drive west of 
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Moulton Parkway changes name to Aliso Viejo Parkway, and east of Paseo De Valencia 

it changes name to Stockport Avenue. 

 

Stockport Avenue is a local street east of Paseo De Valencia and provides access to 

residential development in the area. Stockport Avenue is 40 feet in width with no striping. 

 

The study analyzed the following intersections: 

 

1. Paseo De Valencia (NS) at Kennington Drive (EW) -  

Paseo De Valencia has two lanes in the 

southbound direction with an exclusive left 

turn only lane; northbound Paseo De 

Valencia has three lanes. Kennington 

Drive has two lanes in the westbound 

direction, one exclusive left turn only lane 

and one exclusive right turn only lane. 

This is a signalized T-intersection with a 

Class II bike lane along southbound 

Paseo De Valencia.   

 

2. Paseo De Valencia (NS) at Beckenham Street/Avenida Sevilla (EW) -  

 Paseo De Valencia has two lanes in the 

southbound direction with an exclusive left 

turn lane and a Class II bike lane; Paseo De 

Valencia has three lanes in the northbound 

direction. The west leg of the intersection 

(Avenida Sevilla) is a one way eastbound 

only private street that provides egress for 

the residents of Laguna Woods Village. 

Avenida Sevilla has two lanes including an 
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exclusive left turn only lane. Westbound Beckenham Street has two lanes, one 

exclusive left turn only lane and one exclusive right turn only lane. Eastbound 

Beckenham Street has one lane. This is a signalized intersection. 

 

3. Paseo De Valencia (NS) at Laguna Hills Drive/Stockport Avenue (EW) –  

Paseo De Valencia has five lanes in the 

southbound direction with an exclusive left 

turn only lane and an exclusive right turn 

only lane. The third southbound through 

lane on Paseo De Valencia originates about 

250 feet north of the intersection. 

Northbound Paseo De Valencia has five 

lanes including two exclusive left turn only 

lanes. Eastbound Laguna Hills Drive has 

three lanes, one exclusive left turn only lane, a thru-left turn lane and an exclusive right 

turn only lane. Westbound Stockport Avenue has two lanes including an exclusive left 

turn only lane. There is an existing county trail which includes a Class I bike lane and an 

equestrian trail along northbound Paseo De Valencia starting at the intersection. This is 

a signalized intersection. 

 

The existing number of through travel lanes and intersections controls is shown on 

Exhibit B. 
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Existing Average Daily Traffic (ADT) 

A 24-hour tube count was performed on Paseo De Valencia between Kennington Drive 

and Beckenham Street and Beckenham Street and Laguna Hills Drive on Tuesday, 

March 13, Wednesday, March 14 and on Thursday, March 15, 2012. Table 4 shows the 

summary of ADT counts for the two locations. Traffic count data in 15-minute 

increments for the 24-hour tube counts are provided in Appendix A. 

 

Table 4. Summary of ADT Counts Along Paseo De Valencia 

 

Between Kennington Drive and 

Beckenham Street 

Between Beckenham Street and 

Laguna Hills Drive 

Tuesday 

03/13/12 

Wednesday 

03/14/12 

Thursday 

03/15/12 

Tuesday 

03/13/12 

Wednesday 

03/14/12 

Thursday 

03/15/12 

Northbound 15,202 14,593 15,583 14,494 14,092 14,983 

Southbound 16,131 16,353 17,117 16,584 16,898 17,640 

Total 31,333 30,946 32,700 31,078 30,990 32,623 

 

Existing Roadway Segment Analysis 

The technical evaluation of the roadway system in the City of Laguna Hills is performed 

using volume-to-capacity (V/C) ratios. V/C ratios are calculated based on current or 

future average daily traffic (ADT) volumes and daily capacity values for the various 

types of arterials. A level of service (LOS) scale is used to evaluate roadway 

performance based on V/C ratios. The LOS levels range from “A” to “F,” with LOS “A” 

representing free flow conditions and LOS “F” representing severe traffic congestion. 

Descriptions of traffic flow characteristics associated with each LOS are provided in 

Table 6.  Paseo De Valencia is a major arterial highway between El Toro Road and La 

Paz Road and it is designated as major six lane divided highway in the Orange County 

Master Plan of Arterial Highways (MPAH). Per Orange County MPAH the capacity of a 
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six lane divided highway is 45,000 Vehicles Per Day (VPD). Since Paseo De Valencia 

has two southbound lanes and three northbound lanes, the roadway capacity is 

assumed to be 22,500 and 15,000 VPD, in the northbound and southbound directions, 

respectively. Roadway Volume to Capacity (V/C) ratios and levels of service based on 

ADT counts conducted on Thursday, March 15, 2012 are presented in Table 5. As 

shown in Table 5, northbound Paseo De Valencia is currently operating at LOS “B” and 

southbound Paseo De Valencia at LOS “F”. 

 

Table 5. Existing Roadway Conditions – Paseo De Valencia 

Roadway 

Segment 
Direction 

No. of 

Lanes 
Capacity Existing Volume V/C LOS 

Between 

Kennington Dr. 

and Beckenham 

St. 

Northbound 3 22,500 15,583 0.69 B 

Southbound 2 15,000 17,117 1.14 F 

Between 

Beckenham St. 

and  

Laguna Hills Dr. 

Northbound 3 22,500 14,983 0.67 B 

Southbound 2 15,000 17,640 1.18 F 

V/C – Volume to Capacity Ratio, LOS – Level of Service 

 

Existing Turning Movement Counts 

Turning movement counts at the study intersections were conducted during the 

weekday AM peak hour (7:00 AM to 9:00 AM) and PM peak hour (4:00 PM to 6:00 PM) 

on Wednesday, March 14, 2012 (See Exhibits C and D). Intersection Turning Movement 

count data are provided in Appendix A. 

 

Existing Intersection Analysis 

The City accepts the ICU method for traffic impact evaluation purposes. To calculate an 

ICU, the volume of traffic using the intersection is compared with the capacity of the 
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intersection, usually expressed by percent.  The percent represents that portion of the 

hour required to provide sufficient capacity to accommodate all intersection traffic if all 

approaches operate at capacity. The ICU methodology makes adjustment for lost time 

by adding 0.1 to the sum of critical Volume to Capacity (V/C) ratios to calculate the ICU. 

The relationship between LOS and V/C is defined in Table 6. 

Table 6. LOS By V/C  

Level of Service 

(LOS) 

Volume to 

Capacity Ratio 

(V/C) 

Description 

A 0.00 - 0.60 

Excellent operation. All approaches to the 
intersection appear quite open, turning 
movements are easily made, and nearly all 
drivers find freedom of operation. 

B 0.61 - 0.70 

Very good operation. An occasional 
approach phase is fully utilized. Many drivers 
feel somewhat restricted within platoons of 
vehicles. 

C 0.71 - 0.80 
Good operation. Major approach phases fully 
utilized. Most drivers feel somewhat 
restricted. 

D 0.81 - 0.90 

Fair operation. Drivers may have to wait 
through more than one red signal indication. 
Queues may develop but dissipate rapidly, 
without excessive delays. 

E 0.91 - 1.00 

Poor operation. Volumes at or near capacity. 
Vehicle may wait through several signal 
cycles. Long queues form upstream from 
intersection. 

F >1.00 

Forced flow. Represents jammed conditions. 
Intersection operates below capacity with low 
volumes. Queues may block upstream 
intersections. 

Source –Laguna Hills General Plan, 2009. 

 

The acceptable minimum LOS for a signalized intersection in the City is LOS “D” which 

is an ICU value of 0.90 or less. Existing traffic conditions at the study area intersections 

are depicted in Table 7. All the study area intersections operate at LOS “B” or better, 

except the intersection of Paseo De Valencia at Laguna Hills Drive, which operates at 
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LOS “D” during the weekday PM peak hour. The LOS analysis worksheets for existing 

traffic conditions are included in Appendix B. 
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Table 7. Existing Traffic Condition 

Intersection 
Weekday AM Peak Hour Weekday PM Peak Hour 

LOS ICU LOS ICU 

Paseo De Valencia at Kennington 

Drive 
A 0.384 B 0.632 

Paseo De Valencia at Beckenham 

St/Avenida Sevilla 
A 0.403 B 0.671 

Paseo De Valencia at Laguna Hills 

Dr/Stockport Ave 
A 0.539 D 0.831 

  ICU - Intersection Capacity Utilization, LOS - Level of Service 
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PROPOSED PROJECT 

The City of Laguna Hills General Plan Mobility Element identifies Paseo De Valencia as 

a major arterial highway between El Toro Road and La Paz Road. Major arterial 

highways are defined in the City’s General Plan as, “…6 lane divided roadways, with a 

typical right-of-way of 120 feet and raised landscaped median islands. The function of 

major arterials is to carry a large volume of regional traffic not handled by the freeway 

system.” (City of Laguna Hills General Plan, page M-4.). Currently, Paseo De Valencia 

between El Toro Road and Laguna Hills Drive has two southbound lanes and three 

northbound lanes along with a Class II bike lane in the southbound direction and a 

Class I bike lane in the northbound direction. There is no sidewalk in the southbound 

direction. This segment of Paseo De Valencia does not meet the City’s 6 lane 

requirement for major arterial highways. The proposed project will widen Paseo De 

Valencia by adding a third southbound lane between Kennington Drive and Laguna Hills 

Drive, which will correct the lane imbalance and bring this segment of the roadway into 

compliance with the City’s General Plan. To accommodate the third southbound lane, 

the contiguous Class II bikes lanes in each direction and a new sidewalk along the 

southbound lane, the proposed project would shift the roadway to the east and 

reconstruct the landscaped median island, as necessary. 

 

Exhibit E depicts the proposed lane geometry at the study area intersections in year 

2014 after the proposed roadway improvements are constructed. Appendix C presents 

a layout concept plan of the proposed improvements and cross-sections of Paseo De 

Valencia between Kennington Drive and Laguna Hills Drive. 

 

The changes to the number of approach lanes at the study area intersections after the 

construction of the proposed project are: 

 

1. Paseo De Valencia (NS) at Kennington Drive (EW) -  

The proposed project does not change the number of approach lanes at the intersection 

of Paseo De Valencia at Kennington Drive. 
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2. Paseo De Valencia (NS) at Beckenham Street/Avenida Sevilla (EW) -  

The proposed project would add one lane to the southbound direction. After project 

completion, southbound Paseo De Valencia would have four lanes with one of them 

being an exclusive left turn only lane. 

 

3. Paseo De Valencia (NS) at Laguna Hills Drive/Stockport Avenue (EW) -  

The proposed project does not change the number of approach lanes at the intersection 

of Paseo De Valencia at Laguna Hills Drive but would make continuous the third 

southbound through lane.  

 

4. Improvements along Paseo De Valencia between Kennington Drive and Laguna Hills 

Drive/Stockport Avenue -  

The proposed project will add a third southbound through lane on Paseo De Valencia 

from Kennington Drive to just north of Laguna Hills Drive. The project proposes to add a 

Class II bike lane along northbound Paseo De Valencia and construct sidewalk along 

southbound Paseo De Valencia between Avenida Sevilla and Laguna Hills Drive. 
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YEAR 2014 TRAFFIC CONDITIONS WITHOUT PROJECT 

To assess future traffic conditions in Year 2014, existing traffic is combined with 

ambient growth. This traffic analysis presents estimated regional growth based upon an 

ambient growth rate of one (1) percent per year for 2 years, as recommended by the 

City. In addition to the ambient growth, the study analyzes the impact of cumulative 

projects which were approved by the City and are expected to be developed by Year 

2014 (See Table 8). In addition to the projects in City of Laguna Hills, the study also 

verified projects within the City of Laguna Woods that may impact the study area. As 

per the information provided the City of Laguna Woods staff and City website, currently 

there are no known projects that will impact the study area. The traffic volumes 

generated by the cumulative projects are estimated based on the traffic impact studies 

conducted for those projects. Exhibit F shows the location of the cumulative projects 

with respect to the proposed project. 

 

Table 8. Cumulative Projects 

Cumulative 

Projects 
Location Description 

Oakbrook Village 

Plaza – Phase 1
2
 

Adjacent to Laguna Hills 

Mall and Avenida De La 

Carlota 

Decrease in GLA for the retail land use to 

134,000 Sq Ft and construction of 264 new 

residential apartments 

Ashley Furniture
3
 

Southwest corner of Paseo 

De Valencia and Avenida 

De La Carlota 

Ashley Furniture – 30,000 Sq Ft 

Retail – 21,451 Sq Ft 

Fast Food w/Drive Through – 4,000 Sq Ft 

    Source – City of Laguna Hills 

    2 – Oakbrook Village Plaza, City of Laguna Hills, Traffic Impact Analysis by HDR Engineering 

    3 – Ashley Furniture Laguna Hills Traffic Study by Austin-Foust Associates, Inc. 

    GLA – Gross Leasable Area 

 

The intersection turning movement volumes for Year 2014 plus Cumulative Project 

condition during weekday AM and PM peak hours are shown on Exhibits G and H, 

respectively. 
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Table 9 shows the intersection LOS for Year 2014 traffic conditions without the 

proposed project. All the study area intersections operate at LOS “B” or better, except 

the intersection of Paseo De Valencia and Laguna Hills Drive, which operates at LOS 

“D” during the weekday PM peak hour. The ICU calculation worksheets for intersection 

LOS for Year 2014 plus Cumulative Project traffic conditions are included in Appendix D.   

Table 9. Year 2014 + Cumulative Project Traffic Condition 

Intersection 
Weekday AM Peak Hour Weekday PM Peak Hour 

LOS ICU LOS ICU 

Paseo De Valencia at Kennington 

Drive 
A 0.392 B 0.643 

Paseo De Valencia at Beckenham 

St/Avenida Sevilla 
A 0.411 B 0.683 

Paseo De Valencia at Laguna Hills 

Dr/Stockport Ave 
A 0.547 D 0.845 

  ICU - Intersection Capacity Utilization, LOS - Level of Service 

 

Year 2014 Roadway Segment Analysis Without Project 

The roadway segment analysis for Year 2014 without the proposed project is based on 

the ADT counts conducted on Thursday, March 15, 2012. Year 2014 ADT counts are 

estimated based on the ambient growth rate of one (1) percent per year for 2 years, and 

the traffic generated by the cumulative projects. Roadway Volume to Capacity (V/C) 

ratios and levels of service for year 2014 without project are presented in Table 10. 

Paseo De Valencia between Kennington Drive and Beckenham Street operates at LOS 

“C” and “F” in the northbound and southbound directions, respectively. Paseo De 

Valencia between Beckenham Street and Laguna Hills Drive operates at LOS “B” and 

“F” in the northbound and southbound directions, respectively. 
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Table 10. Paseo De Valencia - Year 2014 + Cumulative Project Traffic Condition 

Roadway 

Segment 
Direction 

No. of 

Lanes 
Capacity 

Year 2014 + 

Cum Project 

Volume 

V/C LOS 

Between 

Kennington Dr. 

and Beckenham 

St. 

Northbound 3 22,500 15,957 0.71 C 

Southbound 2 15,000 17,522 1.17 F 

Between 

Beckenham St. 

and  

Laguna Hills Dr. 

Northbound 3 22,500 15,345 0.68 B 

Southbound 2 15,000 18,056 1.20 F 

 V/C – Volume to Capacity Ratio, LOS - Level of Service 
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YEAR 2014 TRAFFIC CONDITIONS PLUS PROJECT 

Intersection LOS for the Year 2014 plus Project Traffic Condition have been calculated 

and shown in Table 11. All the study area intersections operate at LOS “B” or better, 

except the intersection of Paseo De Valencia and Laguna Hills Drive, which operates at 

LOS “D” during the weekday PM peak hour. Year 2014 plus Project Traffic LOS 

calculation worksheets are included in Appendix E. 

Table 11. Year 2014 + Cumulative Project + Project Traffic Condition 

Intersection 
Weekday AM Peak Hour Weekday PM Peak Hour 

LOS ICU LOS ICU 

Paseo De Valencia at Kennington 

Drive 
A 0.392 B 0.643 

Paseo De Valencia at Beckenham 

St/Avenida Sevilla 
A 0.400 A 0.510 

Paseo De Valencia at Laguna Hills 

Dr/Stockport Ave 
A 0.547 D 0.845 

  ICU - Intersection Capacity Utilization, LOS - Level of Service 

 

Roadway Volume to Capacity (V/C) ratios and levels of service for Year 2014 plus 

Project Traffic Condition are presented in Table 12. The proposed project will add a 

third southbound through lane on Paseo De Valencia from Kennington Drive to just 

north of Laguna Hills Drive thus increasing the capacity of the southbound Paseo De 

Valencia from 15,000 VPD to 22,500 VPD. After the proposed improvements in year 

2014, Paseo De Valencia between Kennington Drive and Beckenham Street operates 

at LOS “C” and Paseo De Valencia between Beckenham Street and Laguna Hills Drive 

operates at LOS “B” and “C” in the northbound and southbound directions, respectively. 
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Table 12. Paseo De Valencia - Year 2014 + Cum Project + Project Traffic Condition 

Roadway 

Segment 
Direction 

No. of 

Lanes 
Capacity 

Year 2014 + 

Cum Project + 

Project Volume 

V/C LOS 

Between 

Kennington Dr. 

and Beckenham 

St. 

Northbound 3 22,500 15,957 0.71 C 

Southbound 3 22,500 17,522 0.78 C 

Between 

Beckenham St. 

and  

Laguna Hills Dr. 

Northbound 3 22,500 15,345 0.68 B 

Southbound 3 22,500 18,056 0.80 C 

V/C – Volume to Capacity Ratio, LOS - Level of Service 
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IMPACT OF PROPOSED PROJECT ON STUDY AREA IN YEAR 2014 

Table 13 shows the change in LOS and ICU ratio due to the proposed project 

improvements along Paseo De Valencia at the study area intersections in Year 2014. 

There is no change in the LOS at the study area intersections except for the intersection 

of Paseo De Valencia and Beckenham Street where the LOS during the PM peak hour 

improves from LOS “B” to LOS “A” and the ICU decreases by 2.68% and 25.33% during 

AM and PM peak hours, respectively. 

Table 13. Change in LOS and ICU for Year 2014 due to Proposed Project 

Intersection 

Year 2014 Without Project 

LOS/(ICU) 

Year 2014 With Project 

LOS/(ICU) 

AM Peak 

Hour 

PM Peak  

Hour 

AM Peak 

Hour 

PM Peak 

Hour 

Paseo De Valencia at Kennington Drive A/(0.392) B/(0.643) A/(0.392) B/(0.643) 

Paseo De Valencia at Beckenham 

St/Avenida Sevilla 
A/(0.411) B/(0.683) A/(0.400) A/(0.510) 

Paseo De Valencia at Laguna Hills 

Dr/Stockport Ave 
A/(0.547) D/(0.845) A/(0.547) D/(0.845) 

LOS - Level of Service, ICU – Intersection Capacity Utilization 

 

Table 14 shows the change in LOS and V/C ratio due to the proposed project 

improvements along Paseo De Valencia in Year 2014. The LOS on southbound Paseo 

De Valencia improves from LOS “F” to LOS “C” and the V/C ratio decreases by 33%. 
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Table 14. Change in LOS and V/C for Year 2014 due to Proposed Project 

Roadway 

Segment 
Direction 

Year 2014  

Without Project 
Year 2014 With Project 

V/C LOS V/C LOS 

Between 

Kennington Dr. 

and Beckenham 

St. 

Northbound 0.71 C 0.71 C 

Southbound 1.17 F 0.78 C 

Between 

Beckenham St. 

and  

Laguna Hills Dr. 

Northbound 0.68 B 0.68 B 

Southbound 1.20 F 0.80 C 

          V/C – Volume to Capacity Ratio, LOS - Level of Service 
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YEAR 2035 TRAFFIC CONDITIONS WITHOUT PROJECT 

In addition to the project build out year this traffic study analyzes the study area 

intersections for the horizon year (2035). The horizon year traffic volumes are estimated 

based upon the ambient growth rate of one (1) percent per year for 23 years, as 

recommended by the City. 

 

The intersection turning movement volumes for the Year 2035 condition during weekday 

AM and PM peak hours are shown on Exhibits I and J, respectively. 

 

Table 15 shows the intersection LOS for the Year 2035 traffic conditions without the 

proposed project. All of the study area intersections operate at LOS “D” or better, except 

the intersection of Paseo De Valencia at Laguna Hills Drive, which operates at LOS “F” 

during the weekday PM peak hour. The ICU calculation worksheets for intersection LOS 

for Year 2035 traffic conditions are included in Appendix F.   

Table 15. Year 2035 Traffic Condition (Without Project) 

Intersection 
Weekday AM Peak Hour Weekday PM Peak Hour 

LOS ICU LOS ICU 

Paseo De Valencia at Kennington 

Drive 
A 0.457 C 0.769 

Paseo De Valencia at Beckenham 

St/Avenida Sevilla 
A 0.480 D 0.818 

Paseo De Valencia at Laguna Hills 

Dr/Stockport Ave 
B 0.651 F 1.019 

  ICU - Intersection Capacity Utilization, LOS - Level of Service 

 

Year 2035 weekday PM peak hour LOS at the intersection of Paseo De Valencia at 

Laguna Hills Drive is below the City’s performance standard for intersections of LOS “D”. 

The LOS can be brought back to acceptable LOS “D” by widening and restriping 
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southbound Paseo De Valencia to provide dual right turn lanes along with an exclusive 

left turn only lane and three through lanes. 

Year 2035 Roadway Segment Analysis Without Project 

The roadway segment analysis for Year 2035 without the proposed project is based on 

the ADT counts conducted on Thursday, March 15, 2012. Year 2035 ADT counts are 

estimated based on the ambient growth rate of one (1) percent per year for 23 years. 

Roadway Volume to Capacity (V/C) ratios and levels of service for Year 2035 without 

project are presented in Table 16. Paseo De Valencia between Kennington Drive and 

Laguna Hills Drive operates at LOS “D” and “F” in the northbound and southbound 

directions, respectively. 

 

Table 16. Paseo De Valencia - Year 2035 Traffic Condition (Without Project) 

Roadway 

Segment 
Direction 

No. of 

Lanes 
Capacity 

Year 2035 Traffic 

Volume 
V/C LOS 

Between 

Kennington Dr. 

and Beckenham 

St. 

Northbound 3 22,500 19,590 0.87 D 

Southbound 2 15,000 21,519 1.43 F 

Between 

Beckenham St. 

and  

Laguna Hills Dr. 

Northbound 3 22,500 18,836 0.84 D 

Southbound 2 15,000 22,176 1.48 F 

V/C – Volume to Capacity Ratio, LOS - Level of Service 
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YEAR 2035 TRAFFIC CONDITIONS PLUS PROJECT  

Intersection LOS for Year 2035 plus Project Traffic Condition have been calculated and 

shown in Table 17. Year 2035 plus Project Traffic LOS calculation worksheets are 

included in Appendix G. 

Table 17. Year 2035 + Project Traffic Condition 

Intersection 
Weekday AM Peak Hour Weekday PM Peak Hour 

LOS ICU LOS ICU 

Paseo De Valencia at Kennington 

Drive 
A 0.457 C 0.769 

Paseo De Valencia at Beckenham 

St/Avenida Sevilla 
A 0.466 B 0.606 

Paseo De Valencia at Laguna Hills 

Dr/Stockport Ave 
B 0.651 F 1.019 

  ICU - Intersection Capacity Utilization 

  LOS - Level of Service 

 

Roadway Volume to Capacity (V/C) ratios and levels of service for Year 2035 plus 

Project Traffic Condition are presented in Table 18. After the proposed improvements in 

Year 2035, Paseo De Valencia between Kennington Drive and Laguna Hills Drive 

operates at LOS “D” and “E” in the northbound and southbound directions, respectively. 
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Table 18. Paseo De Valencia - Year 2035 + Project Traffic Condition 

Roadway 

Segment 
Direction 

No. of 

Lanes 
Capacity 

Year 2035 + 

Project Traffic 

Volume 

V/C LOS 

Between 

Kennington Dr. 

and Beckenham 

St. 

Northbound 3 22,500 19,590 0.87 D 

Southbound 3 22,500 21,519 0.96 E 

Between 

Beckenham St. 

and  

Laguna Hills Dr. 

Northbound 3 22,500 18,836 0.84 D 

Southbound 3 22,500 22,176 0.99 E 

V/C – Volume to Capacity Ratio, LOS - Level of Service 
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IMPACT OF PROPOSED PROJECT ON STUDY AREA IN YEAR 2035 

Table 19 shows the change in LOS and ICU due to the proposed project improvements 

along Paseo De Valencia at the study area intersections in Year 2035. There is no 

change in the LOS at the study area intersections except for the intersection of Paseo 

De Valencia and Beckenham Street where the LOS during PM peak hour improves from 

LOS “D” to LOS “B” and the ICU decreases by 2.92% and 25.92% during AM and PM 

peak hours, respectively. 

Table 19. Change in LOS and ICU for Year 2035 due to Proposed Project 

Intersection 

Year 2035 Without Project 

LOS/(ICU) 

Year 2035 With Project 

LOS/(ICU) 

AM Peak 

Hour 

PM Peak  

Hour 

AM Peak 

Hour 

PM Peak 

Hour 

Paseo De Valencia at Kennington Drive A/(0.457) C/(0.769) A/(0.457) C/(0.769) 

Paseo De Valencia at Beckenham 

St/Avenida Sevilla 
A/(0.480) D/(0.818) A/(0.466) B/(0.606) 

Paseo De Valencia at Laguna Hills 

Dr/Stockport Ave 
B/(0.651) F/(1.019) B/(0.651) F/(1.019) 

LOS - Level of Service, ICU - Intersection Capacity Utilization 

 

Table 20 shows the change in LOS and V/C ratio due to the proposed project 

improvements along Paseo De Valencia in Year 2035. The LOS on southbound Paseo 

De Valencia improves from LOS “F” to LOS “E” and the V/C ratio decreases by 33%. 
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Table 20. Change in LOS and V/C for Year 2035 due to Proposed Project 

Roadway 

Segment 
Direction 

Year 2035 Without 

Project 
Year 2035 With Project* 

V/C LOS V/C LOS 

Between 

Kennington Dr. 

and Beckenham 

St. 

Northbound 0.87 D 0.87 D 

Southbound 1.43 F 0.96 E 

Between 

Beckenham St. 

and  

Laguna Hills Dr. 

Northbound 0.84 D 0.84 D 

Southbound 1.48 F 0.99 E 

           V/C – Volume to Capacity Ratio, LOS - Level of Service 

 * It is noted that the ambient traffic growth and the southbound Paseo De Valencia widening to three lanes will  

maintain a V/C of 0.90 or less (LOS D) until approximately year 2026. 
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CONCLUSION 

The analysis of Existing (2012), Opening Year (2014) and Horizon Year (2035) traffic 

conditions has shown that the proposed widening and reconstruction of Paseo De 

Valencia to its six lane configuration between Kennington Drive and Laguna Hills Drive, 

maintains all intersections at the City standard of LOS “D” or better, except for the 

intersection of Paseo De Valencia at Laguna Hills Drive, which is projected to operate at 

LOS “F” in 2035 during PM peak hour unless the southbound Paseo De Valencia is 

widened and restriped to provide dual right turn lanes along with an exclusive left turn 

only lane and three through lanes, which improves the LOS to “D”. 

 

The addition of third southbound through lane on Paseo De Valencia from Kennington 

Drive to just north of Laguna Hills Drive increases the overall capacity of the roadway 

from 37,500 VPD to 45,000 VPD. The roadway segment analysis shows that the LOS 

along southbound Paseo De Valencia between Kennington Drive and Laguna Hills 

Drive improves from LOS “F” to LOS “C” and LOS “F” to LOS “E” in Year 2014 and 

2035, respectively. 
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APPENDIX A 

TRAFFIC COUNT DATA 

 

 

   



Average Daily Traffic Volumes
Prepared by: Field Data Services of Arizona, Inc.

TUESDAY - MARCH 13, 2012 CITY: LAGUNA HILLS PROJECT:

PASEO DE VALENCIA BTWN KENNINGTON & BECKENHAM

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 15  32     12:00 252  225     

00:15 19  26    12:15 235  230    

00:30 13  22    12:30 230  243    

00:45 10 57 29 109   166 12:45 275 992 246 944   1936

01:00 6  19    13:00 231  259    

01:15 9  15    13:15 289  256    

01:30 14  14    13:30 215  252    

01:45 7 36 15 63   99 13:45 271 1006 229 996   2002

02:00 7  17     14:00 217  263     

02:15 8  7     14:15 279  236     

02:30 5  9     14:30 258  284     

02:45 4 24 5 38   62 14:45 267 1021 255 1038   2059

03:00 3  6     15:00 259  316     

03:15 5  4     15:15 295  294     

03:30 6  4     15:30 253  314     

03:45 10 24 6 20   44 15:45 280 1087 312 1236   2323

04:00 14  16     16:00 245  307     

04:15 8  13     16:15 282  363     

04:30 22  5     16:30 263  363     

04:45 21 65 17 51   116 16:45 272 1062 367 1400   2462

05:00 37  10     17:00 277  402     

05:15 43  17     17:15 308  411     

05:30 57  23     17:30 296  457     

05:45 63 200 37 87   287 17:45 293 1174 374 1644   2818

06:00 64  67     18:00 257  407     

06:15 83  52     18:15 239  407     

06:30 106  56     18:30 236  342     

06:45 158 411 75 250   661 18:45 198 930 333 1489   2419

07:00 262  167     19:00 222  277     

07:15 219  148     19:15 192  262     

07:30 267  163     19:30 165  247     

07:45 358 1106 203 681   1787 19:45 157 736 236 1022   1758

08:00 431  307     20:00 121  197     

08:15 351  201     20:15 123  204     

08:30 320  225     20:30 145  179     

08:45 268 1370 217 950   2320 20:45 121 510 153 733   1243

09:00 240  216     21:00 85  177     

09:15 239  189     21:15 74  163     

09:30 235  160    21:30 83  135     

09:45 239 953 142 707   1660 21:45 81 323 152 627   950

10:00 232  200     22:00 61  109     

10:15 220  169     22:15 63  105     

10:30 213  193     22:30 55  85     

10:45 218 883 162 724   1607 22:45 44 223 63 362   585

11:00 206  176     23:00 42  77     

11:15 200  182     23:15 34  58     

11:30 236  186     23:30 21  45     

11:45 244 886 184 728   1614 23:45 26 123 52 232   355

Total Vol. 6015 4408 10423  9187 11723 20910

NB SB EB WB Combined

15202 16131    31333

Split % 57.7% 42.3% 33.3% 43.9% 56.1% 66.7%

Peak Hour 07:45 08:00 07:45 17:00 17:15 17:00

Volume 1460 950 2396 1174 1649 2818

P.H.F. 0.85 0.77 0.81 0.96 0.90 0.94

PACIFIC TRAFFIC & TRANSIT DATA SERVICES

PMAM

Daily Totals

CA12-0316-0194



Average Daily Traffic Volumes
Prepared by: Field Data Services of Arizona, Inc.

WEDNESDAY - MARCH 14, 2012 CITY: LAGUNA HILLS PROJECT:

PASEO DE VALENCIA BTWN KENNINGTON & BECKENHAM

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 21  29     12:00 227  212     

00:15 25  29    12:15 254  262    

00:30 11  17    12:30 249  221    

00:45 11 68 20 95   163 12:45 232 962 219 914   1876

01:00 12  18    13:00 243  232    

01:15 8  12    13:15 229  240    

01:30 5  9    13:30 291  257    

01:45 6 31 7 46   77 13:45 286 1049 251 980   2029

02:00 8  9     14:00 229  282     

02:15 5  4     14:15 237  284     

02:30 6  7     14:30 235  300     

02:45 5 24 10 30   54 14:45 265 966 295 1161   2127

03:00 1  5     15:00 252  297     

03:15 6  7     15:15 249  311     

03:30 9  6     15:30 249  261     

03:45 5 21 10 28   49 15:45 280 1030 299 1168   2198

04:00 10  9     16:00 281  377     

04:15 10  13     16:15 290  395     

04:30 13  7     16:30 257  399     

04:45 21 54 18 47   101 16:45 295 1123 436 1607   2730

05:00 37  14     17:00 311  455     

05:15 53  15     17:15 298  466     

05:30 45  21     17:30 324  402     

05:45 62 197 37 87   284 17:45 304 1237 448 1771   3008

06:00 69  55     18:00 248  368     

06:15 73  63     18:15 212  355     

06:30 119  96     18:30 216  321     

06:45 188 449 145 359   808 18:45 230 906 360 1404   2310

07:00 285  218     19:00 197  253     

07:15 269  255     19:15 157  238     

07:30 277  228     19:30 191  220     

07:45 266 1097 203 904   2001 19:45 128 673 202 913   1586

08:00 245  173     20:00 95  213     

08:15 239  151     20:15 99  204     

08:30 233  170     20:30 86  185     

08:45 243 960 190 684   1644 20:45 116 396 187 789   1185

09:00 236  178     21:00 85  148     

09:15 206  189     21:15 87  169     

09:30 227  160    21:30 69  123     

09:45 217 886 157 684   1570 21:45 79 320 120 560   880

10:00 244  172     22:00 59  110     

10:15 220  191     22:15 63  81     

10:30 204  178     22:30 64  97     

10:45 220 888 173 714   1602 22:45 40 226 82 370   596

11:00 220  195     23:00 44  52     

11:15 231  224     23:15 39  51     

11:30 209  191     23:30 26  58     

11:45 234 894 220 830   1724 23:45 27 136 47 208   344

Total Vol. 5569 4508 10077  9024 11845 20869

NB SB EB WB Combined

14593 16353    30946

Split % 55.3% 44.7% 32.6% 43.2% 56.8% 67.4%

Peak Hour 07:00 11:45 07:00 17:00 17:00 17:00

Volume 1097 915 2001 1237 1771 3008

P.H.F. 0.96 0.87 0.95 0.97 0.95 0.98

PACIFIC TRAFFIC & TRANSIT DATA SERVICES

AM

Daily Totals

CA12-0316-0194

PM



Average Daily Traffic Volumes
Prepared by: Field Data Services of Arizona, Inc.

THURSDAY - MARCH 15, 2012 CITY: LAGUNA HILLS PROJECT:

PASEO DE VALENCIA BTWN KENNINGTON & BECKENHAM

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 23  41     12:00 280  260     

00:15 21  26    12:15 257  270    

00:30 14  22    12:30 262  240    

00:45 13 71 24 113   184 12:45 291 1090 224 994   2084

01:00 12  18    13:00 227  296    

01:15 4  18    13:15 291  270    

01:30 9  16    13:30 277  261    

01:45 7 32 13 65   97 13:45 248 1043 278 1105   2148

02:00 5  23     14:00 243  277     

02:15 5  12     14:15 262  309     

02:30 6  9     14:30 266  325     

02:45 8 24 7 51   75 14:45 302 1073 285 1196   2269

03:00 4  8     15:00 261  339     

03:15 6  3     15:15 313  338     

03:30 5  7     15:30 292  373     

03:45 13 28 8 26   54 15:45 319 1185 342 1392   2577

04:00 14  14     16:00 296  382     

04:15 6  6     16:15 265  361     

04:30 17  6     16:30 268  367     

04:45 15 52 11 37   89 16:45 270 1099 410 1520   2619

05:00 35  13     17:00 287  399     

05:15 39  18     17:15 302  411     

05:30 51  23     17:30 310  428     

05:45 62 187 36 90   277 17:45 267 1166 421 1659   2825

06:00 59  61     18:00 271  428     

06:15 71  55     18:15 250  359     

06:30 99  57     18:30 213  343     

06:45 153 382 80 253   635 18:45 227 961 370 1500   2461

07:00 259  157     19:00 243  322     

07:15 196  136     19:15 165  273     

07:30 236  149     19:30 173  240     

07:45 386 1077 190 632   1709 19:45 146 727 257 1092   1819

08:00 440  303     20:00 132  230     

08:15 276  214     20:15 114  217     

08:30 346  238     20:30 113  180     

08:45 265 1327 193 948   2275 20:45 99 458 222 849   1307

09:00 300  186     21:00 103  185     

09:15 267  161     21:15 68  184     

09:30 215  147    21:30 79  167     

09:45 188 970 176 670   1640 21:45 71 321 126 662   983

10:00 228  181     22:00 70  141     

10:15 227  198     22:15 67  121     

10:30 227  169     22:30 62  113     

10:45 221 903 170 718   1621 22:45 52 251 87 462   713

11:00 224  225     23:00 49  61     

11:15 227  196     23:15 51  70     

11:30 238  197     23:30 47  68     

11:45 277 966 208 826   1792 23:45 43 190 58 257   447

Total Vol. 6019 4429 10448  9564 12688 22252

NB SB EB WB Combined

15583 17117    32700

Split % 57.6% 42.4% 32.0% 43.0% 57.0% 68.0%

Peak Hour 07:45 11:45 07:45 15:15 17:15 17:15

Volume 1448 978 2393 1220 1688 2838

P.H.F. 0.82 0.91 0.81 0.97 0.99 0.96

PACIFIC TRAFFIC & TRANSIT DATA SERVICES

CA12-0316-0194

PMAM

Daily Totals



Average Daily Traffic Volumes
Prepared by: Field Data Services of Arizona, Inc.

TUESDAY - MARCH 13, 2012 CITY: LAGUNA HILLS PROJECT:

PASEO DE VALENCIA BTWN BECKENHAM & LAGUNA HILLS

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 25  33     12:00 215  227     

00:15 18  25    12:15 233  252    

00:30 13  21    12:30 188  250    

00:45 14 70 32 111   181 12:45 208 844 271 1000   1844

01:00 10  20    13:00 257  264    

01:15 6  16    13:15 240  275    

01:30 9  12    13:30 256  264    

01:45 13 38 18 66   104 13:45 205 958 235 1038   1996

02:00 10  12     14:00 261  256     

02:15 8  11     14:15 208  263     

02:30 7  10     14:30 259  287     

02:45 4 29 6 39   68 14:45 235 963 265 1071   2034

03:00 5  5     15:00 242  308     

03:15 2  4     15:15 235  306     

03:30 6  4     15:30 290  321     

03:45 6 19 4 17   36 15:45 237 1004 301 1236   2240

04:00 13  17     16:00 263  325     

04:15 10  10     16:15 230  382     

04:30 7  7     16:30 262  344     

04:45 19 49 16 50   99 16:45 249 1004 384 1435   2439

05:00 22  9     17:00 254  418     

05:15 35  17     17:15 256  407     

05:30 44  24     17:30 307  473     

05:45 52 153 31 81   234 17:45 263 1080 409 1707   2787

06:00 63  64     18:00 297  424     

06:15 63  53     18:15 235  409     

06:30 86  61     18:30 241  357     

06:45 111 323 74 252   575 18:45 210 983 334 1524   2507

07:00 174  161     19:00 211  310     

07:15 234  149     19:15 199  259     

07:30 222  168     19:30 209  243     

07:45 267 897 201 679   1576 19:45 163 782 242 1054   1836

08:00 380  326     20:00 159  203     

08:15 414  219     20:15 115  193     

08:30 331  230     20:30 128  190     

08:45 290 1415 211 986   2401 20:45 134 536 159 745   1281

09:00 280  230     21:00 117  168     

09:15 223  199     21:15 89  176     

09:30 220  189    21:30 85  140     

09:45 227 950 135 753   1703 21:45 78 369 155 639   1008

10:00 236  199     22:00 73  110     

10:15 224  174     22:15 62  101     

10:30 186  185     22:30 70  95     

10:45 193 839 171 729   1568 22:45 54 259 62 368   627

11:00 190  191     23:00 42  79     

11:15 206  196     23:15 44  55     

11:30 193  189     23:30 30  48     

11:45 205 794 198 774   1568 23:45 20 136 48 230   366

Total Vol. 5576 4537 10113  8918 12047 20965

NB SB EB WB Combined

14494 16584    31078

Split % 55.1% 44.9% 32.5% 42.5% 57.5% 67.5%

Peak Hour 08:00 08:00 08:00 17:15 17:30 17:15

Volume 1415 986 2401 1123 1715 2836

P.H.F. 0.85 0.76 0.85 0.89 0.91 0.91

PACIFIC TRAFFIC & TRANSIT DATA SERVICES

AM

Daily Totals

CA12-0316-0194

PM



Average Daily Traffic Volumes
Prepared by: Field Data Services of Arizona, Inc.

WEDNESDAY - MARCH 14, 2012 CITY: LAGUNA HILLS PROJECT:

PASEO DE VALENCIA BTWN BECKENHAM & LAGUNA HILLS

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 24  32     12:00 215  230     

00:15 23  27    12:15 208  261    

00:30 24  20    12:30 245  250    

00:45 12 83 22 101   184 12:45 230 898 229 970   1868

01:00 11  17    13:00 224  253    

01:15 14  14    13:15 206  246    

01:30 5  10    13:30 214  252    

01:45 10 40 5 46   86 13:45 300 944 263 1014   1958

02:00 5  11     14:00 254  284     

02:15 7  4     14:15 217  293     

02:30 5  8     14:30 225  304     

02:45 6 23 9 32   55 14:45 215 911 289 1170   2081

03:00 4  5     15:00 252  315     

03:15 1  6     15:15 232  314     

03:30 7  7     15:30 268  300     

03:45 8 20 8 26   46 15:45 248 1000 331 1260   2260

04:00 7  9     16:00 257  384     

04:15 9  12     16:15 274  397     

04:30 9  9     16:30 241  416     

04:45 11 36 18 48   84 16:45 255 1027 447 1644   2671

05:00 24  13     17:00 287  457     

05:15 40  16     17:15 282  492     

05:30 48  20     17:30 301  418     

05:45 35 147 35 84   231 17:45 286 1156 450 1817   2973

06:00 68  54     18:00 281  405     

06:15 66  63     18:15 207  366     

06:30 93  87     18:30 239  345     

06:45 164 391 134 338   729 18:45 200 927 352 1468   2395

07:00 289  226     19:00 227  277     

07:15 264  253     19:15 190  246     

07:30 270  228     19:30 173  232     

07:45 265 1088 206 913   2001 19:45 168 758 186 941   1699

08:00 242  187     20:00 122  227     

08:15 232  155     20:15 88  198     

08:30 227  177     20:30 97  184     

08:45 256 957 198 717   1674 20:45 84 391 184 793   1184

09:00 260  188     21:00 121  164     

09:15 225  209     21:15 97  161     

09:30 186  169    21:30 73  125     

09:45 218 889 181 747   1636 21:45 69 360 113 563   923

10:00 215  157     22:00 78  110     

10:15 214  205     22:15 60  81     

10:30 198  189     22:30 64  92     

10:45 204 831 190 741   1572 22:45 61 263 91 374   637

11:00 197  197     23:00 41  53     

11:15 204  249     23:15 49  52     

11:30 209  194     23:30 35  57     

11:45 192 802 244 884   1686 23:45 25 150 45 207   357

Total Vol. 5307 4677 9984  8785 12221 21006

NB SB EB WB Combined

14092 16898    30990

Split % 53.2% 46.8% 32.2% 41.8% 58.2% 67.8%

Peak Hour 07:00 11:45 07:00 17:00 17:00 17:00

Volume 1088 985 2001 1156 1817 2973

P.H.F. 0.94 0.94 0.97 0.97 0.92 0.96

PACIFIC TRAFFIC & TRANSIT DATA SERVICES

CA12-0316-0194

PMAM

Daily Totals



Average Daily Traffic Volumes
Prepared by: Field Data Services of Arizona, Inc.

THURSDAY - MARCH 15, 2012 CITY: LAGUNA HILLS PROJECT:

PASEO DE VALENCIA BTWN BECKENHAM & LAGUNA HILLS

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 27  46     12:00 249  263     

00:15 22  26    12:15 255  291    

00:30 18  21    12:30 236  264    

00:45 18 85 20 113   198 12:45 243 983 227 1045   2028

01:00 9  17    13:00 276  286    

01:15 11  21    13:15 220  303    

01:30 7  17    13:30 281  277    

01:45 6 33 13 68   101 13:45 274 1051 274 1140   2191

02:00 9  21     14:00 222  273     

02:15 4  12     14:15 218  324     

02:30 6  9     14:30 268  338     

02:45 5 24 8 50   74 14:45 229 937 323 1258   2195

03:00 8  6     15:00 287  332     

03:15 5  2     15:15 259  334     

03:30 5  8     15:30 296  380     

03:45 6 24 9 25   49 15:45 283 1125 373 1419   2544

04:00 14  10     16:00 308  385     

04:15 9  8     16:15 269  372     

04:30 8  6     16:30 245  388     

04:45 12 43 11 35   78 16:45 250 1072 412 1557   2629

05:00 20  12     17:00 273  420     

05:15 35  17     17:15 272  434     

05:30 38  21     17:30 302  451     

05:45 51 144 35 85   229 17:45 290 1137 431 1736   2873

06:00 59  65     18:00 256  460     

06:15 57  55     18:15 270  383     

06:30 77  59     18:30 235  343     

06:45 102 295 69 248   543 18:45 226 987 379 1565   2552

07:00 164  149     19:00 230  339     

07:15 252  155     19:15 221  288     

07:30 189  154     19:30 158  255     

07:45 234 839 190 648   1487 19:45 162 771 256 1138   1909

08:00 416  296     20:00 160  225     

08:15 426  259     20:15 123  212     

08:30 296  227     20:30 113  190     

08:45 296 1434 214 996   2430 20:45 115 511 225 852   1363

09:00 264  184     21:00 88  172     

09:15 291  170     21:15 109  181     

09:30 229  144    21:30 73  182     

09:45 210 994 182 680   1674 21:45 81 351 123 658   1009

10:00 181  186     22:00 84  138     

10:15 222  193     22:15 59  126     

10:30 199  176     22:30 64  111     

10:45 208 810 180 735   1545 22:45 65 272 98 473   745

11:00 214  215     23:00 48  62     

11:15 194  215     23:15 57  68     

11:30 210  214     23:30 45  62     

11:45 244 862 216 860   1722 23:45 49 199 64 256   455

Total Vol. 5587 4543 10130  9396 13097 22493

NB SB EB WB Combined

14983 17640    32623

Split % 55.2% 44.8% 31.1% 41.8% 58.2% 68.9%

Peak Hour 08:00 11:45 08:00 15:30 17:15 17:15

Volume 1434 1034 2430 1156 1776 2896

P.H.F. 0.84 0.89 0.85 0.97 0.97 0.96

PACIFIC TRAFFIC & TRANSIT DATA SERVICES

PMAM

Daily Totals

CA12-0316-0194



 

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: EL SEGUNDO PROJECT #: CA12-0316-0194

3/14/12 NORTH & SOUTH: PASEO DE VALENCIA LOCATION #: 1  
WEDNESDAY EAST & WEST: KENNINGTON CONTROL: SIGNAL

 NOTES: AM ▲

PM N

MD ◄ W E ►

OTHER S

OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS

 PASEO DE VALENCIA PASEO DE VALENCIA KENNINGTON KENNINGTON

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X 3 0 1 2 X X X X 1 X 1 X X X X

7:00 AM 290 1 6 222 2 9 530 0

7:15 AM 266 0 2 251 2 6 527 0

7:30 AM 273 1 8 220 4 8 514 0

7:45 AM 268 2 3 200 1 13 487 0

8:00 AM 239 2 4 175 4 10 434 0

8:15 AM 241 1 7 148 3 7 407 0

8:30 AM 226 2 5 171 3 0 407 0
8:45 AM 250 1 7 187 2 12 459 0

VOLUMES 0 2,053 10 42 1,574 0 0 0 0 21 0 65 3,765 0 0 0 0 0

APPROACH % 0% 100% 0% 3% 97% 0% 0% 0% 0% 24% 0% 76%
APP/DEPART 2,063 / 2,118 1,616 / 1,595 0 / 52 86 / 0 0

BEGIN PEAK HR

VOLUMES 0 1,097 4 19 893 0 0 0 0 9 0 36 2,058

APPROACH % 0% 100% 0% 2% 98% 0% 0% 0% 0% 20% 0% 80%

PEAK HR FACTOR 0.946 0.901 0.000 0.804 0.971
APP/DEPART 1,101 / 1,133 912 / 902 0 / 23 45 / 0 0

4:00 PM 287 0 9 375 7 8 686 0

4:15 PM 283 0 8 393 5 4 693 0

4:30 PM 261 0 10 395 3 3 672 0

4:45 PM 285 0 4 435 6 6 736 0

5:00 PM 314 0 10 456 3 8 791 0

5:15 PM 300 1 6 458 5 7 777 0

5:30 PM 326 0 8 398 3 3 738 0
5:45 PM 299 1 5 450 4 5 764 0

VOLUMES 0 2,355 2 60 3,360 0 0 0 0 36 0 44 5,857 0 0 0 0 0

APPROACH % 0% 100% 0% 2% 98% 0% 0% 0% 0% 45% 0% 55%
APP/DEPART 2,357 / 2,399 3,420 / 3,396 0 / 62 80 / 0 0

BEGIN PEAK HR

VOLUMES 0 1,239 2 29 1,762 0 0 0 0 15 0 23 3,070

APPROACH % 0% 100% 0% 2% 98% 0% 0% 0% 0% 39% 0% 61%

PEAK HR FACTOR 0.952 0.961 0.000 0.792 0.970
APP/DEPART 1,241 / 1,262 1,791 / 1,777 0 / 31 38 / 0 0

PASEO DE VALENCIA

NORTH SIDE

KENNINGTON WEST SIDE EAST SIDE KENNINGTON

SOUTH SIDE

PASEO DE VALENCIA

PEDESTRIAN CROSSINGS PEDESTRIAN ACTIVATIONS BICYCLE CROSSINGS

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:00 AM 0 0 0

7:15 AM 0 0 0

7:30 AM 0 0 0

7:45 AM 0 0 0

8:00 AM 0 0 0

8:15 AM 0 0 0

8:30 AM 0 0 0

8:45 AM 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0

4:15 PM 0 0 0

4:30 PM 0 0 0

4:45 PM 0 0 0

5:00 PM 0 0 0

5:15 PM 0 0 0

5:30 PM 0 0 0

5:45 PM 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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PACIFIC TRAFFIC DATA SERVICES
TURNING MOVEMENT COUNTS

PASEO DE VALENCIA

5,036 0 4,934 102 TOTAL 4,517

3,420 0 3,360 60 PM 2,399

1,616 0 1,574 42 AM 2,118
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1,595 AM 0 2,053 10 2,063

3,396 PM 0 2,355 2 2,357

4,991 TOTAL 0 4,408 12 4,420

PASEO DE VALENCIA

PASEO DE VALENCIA

2,703 0 2,655 48 TOTAL 2,395

1,791 0 1,762 29 PM 1,262

912 0 893 19 AM 1,133
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: EL SEGUNDO PROJECT #: CA12-0316-0194

3/14/12 NORTH & SOUTH: PASEO DE VALENCIA LOCATION #: 2  
WEDNESDAY EAST & WEST: BECKENHAM CONTROL: SIGNAL

 NOTES: AM ▲

PM N

MD ◄ W E ►

OTHER S

OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS

 PASEO DE VALENCIA PASEO DE VALENCIA BECKENHAM BECKENHAM

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 3 0 1 2 0 1 0.5 0.5 1 X 1 X X X X

7:00 AM 273 19 13 214 0 11 0 2 14 0 8 554 0

7:15 AM 241 19 10 239 0 16 0 8 2 0 7 542 0

7:30 AM 256 16 14 210 0 16 0 15 5 0 4 536 0

7:45 AM 243 26 9 194 0 18 0 5 11 0 6 512 0

8:00 AM 222 18 10 168 0 21 0 9 9 0 0 457 0

8:15 AM 215 15 9 142 0 21 3 3 7 0 6 421 0

8:30 AM 218 15 13 160 0 10 3 12 8 0 2 441 0
8:45 AM 236 18 18 174 0 13 1 7 15 0 1 483 0

VOLUMES 0 1,904 146 96 1,501 0 126 7 61 71 0 34 3,946 0 0 0 0 0

APPROACH % 0% 93% 7% 6% 94% 0% 65% 4% 31% 68% 0% 32%
APP/DEPART 2,050 / 2,064 1,597 / 1,633 194 / 249 105 / 0 0

BEGIN PEAK HR

VOLUMES 0 1,013 80 46 857 0 61 0 30 32 0 25 2,144

APPROACH % 0% 93% 7% 5% 95% 0% 67% 0% 33% 56% 0% 44%

PEAK HR FACTOR 0.936 0.907 0.734 0.648 0.968
APP/DEPART 1,093 / 1,099 903 / 919 91 / 126 57 / 0 0

4:00 PM 256 12 16 368 0 15 0 6 15 0 19 707 0

4:15 PM 254 13 14 383 0 13 0 7 11 0 18 713 0

4:30 PM 223 12 8 389 0 15 0 9 11 0 18 685 0

4:45 PM 250 8 13 430 0 17 0 2 17 0 21 758 0

5:00 PM 281 10 20 437 0 13 0 5 24 0 21 811 0

5:15 PM 278 8 11 453 0 11 0 6 26 0 10 803 0

5:30 PM 295 12 10 389 0 11 0 5 14 0 21 757 0
5:45 PM 275 12 11 445 0 9 0 2 7 0 13 774 0

VOLUMES 0 2,112 87 103 3,294 0 104 0 42 125 0 141 6,008 0 0 0 0 0

APPROACH % 0% 96% 4% 3% 97% 0% 71% 0% 29% 47% 0% 53%
APP/DEPART 2,199 / 2,357 3,397 / 3,461 146 / 190 266 / 0 0

BEGIN PEAK HR

VOLUMES 0 1,129 42 52 1,724 0 44 0 18 71 0 65 3,145

APPROACH % 0% 96% 4% 3% 97% 0% 71% 0% 29% 52% 0% 48%

PEAK HR FACTOR 0.954 0.957 0.861 0.756 0.969
APP/DEPART 1,171 / 1,238 1,776 / 1,813 62 / 94 136 / 0 0

PASEO DE VALENCIA

NORTH SIDE

BECKENHAM WEST SIDE EAST SIDE BECKENHAM

SOUTH SIDE

PASEO DE VALENCIA

PEDESTRIAN CROSSINGS PEDESTRIAN ACTIVATIONS BICYCLE CROSSINGS

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:00 AM 0 0 0

7:15 AM 0 0 0

7:30 AM 0 0 0

7:45 AM 0 0 0

8:00 AM 0 0 0

8:15 AM 0 0 0

8:30 AM 0 0 0

8:45 AM 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0

4:15 PM 0 0 0

4:30 PM 0 0 0

4:45 PM 0 0 0

5:00 PM 0 0 0

5:15 PM 0 0 0

5:30 PM 0 0 0

5:45 PM 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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PACIFIC TRAFFIC DATA SERVICES
TURNING MOVEMENT COUNTS

PASEO DE VALENCIA

4,994 0 4,795 199 TOTAL 4,421

3,397 0 3,294 103 PM 2,357

1,597 0 1,501 96 AM 2,064
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1,633 AM 0 1,904 146 2,050

3,461 PM 0 2,112 87 2,199

5,094 TOTAL 0 4,016 233 4,249

PASEO DE VALENCIA

PASEO DE VALENCIA

2,679 0 2,581 98 TOTAL 2,337

1,776 0 1,724 52 PM 1,238

903 0 857 46 AM 1,099
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919 AM 0 1,013 80 1,093

1,813 PM 0 1,129 42 1,171

2,732 Total 0 2,142 122 2,264
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INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  PACIFIC TRAFFIC DATA SERVICES

DATE: LOCATION: LAGUNA HILLS PROJECT #: CA12-0316-0194

3/14/12 NORTH & SOUTH: PASEO DE VALENCIA LOCATION #: 3  
WEDNESDAY EAST & WEST: LAGUNA HILLS CONTROL: SIGNAL

 NOTES: AM ▲

PM N

MD ◄ W E ►

OTHER S

OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND U-TURNS

 PASEO DE VALENCIA PASEO DE VALENCIA LAGUNA HILLS LAGUNA HILLS

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 3 0 1 3 1 1.5 0.5 1 1 1 0 X X X X

7:00 AM 63 150 10 3 145 85 134 1 62 10 3 9 675 0

7:15 AM 58 145 6 2 169 73 109 3 58 14 6 9 652 0

7:30 AM 37 168 5 1 171 61 90 0 63 21 3 10 630 0

7:45 AM 49 150 4 3 138 68 109 1 64 7 0 9 602 0

8:00 AM 45 155 5 6 110 77 81 1 44 6 4 8 542 0

8:15 AM 39 147 6 11 82 56 76 1 48 11 5 6 488 0

8:30 AM 40 139 9 11 107 60 91 3 37 15 0 4 516 0
8:45 AM 42 152 2 6 126 66 96 1 34 8 5 4 542 0

VOLUMES 373 1,206 47 43 1,048 546 786 11 410 92 26 59 4,647 0 0 0 0 0

APPROACH % 23% 74% 3% 3% 64% 33% 65% 1% 34% 52% 15% 33%
APP/DEPART 1,626 / 2,051 1,637 / 1,550 1,207 / 101 177 / 945 0

BEGIN PEAK HR

VOLUMES 207 613 25 9 623 287 442 5 247 52 12 37 2,559

APPROACH % 24% 73% 3% 1% 68% 31% 64% 1% 36% 51% 12% 37%

PEAK HR FACTOR 0.947 0.942 0.881 0.743 0.948
APP/DEPART 845 / 1,092 919 / 922 694 / 39 101 / 506 0

4:00 PM 77 145 17 14 243 131 115 0 95 17 2 9 865 0

4:15 PM 58 120 17 7 277 115 134 8 86 10 1 7 840 0

4:30 PM 74 113 20 11 274 128 122 1 97 13 3 5 861 0

4:45 PM 70 115 11 11 288 152 137 4 88 5 3 6 890 0

5:00 PM 81 112 21 9 322 127 167 9 129 15 2 13 1,007 0

5:15 PM 75 137 14 15 299 176 138 5 102 13 10 8 992 0

5:30 PM 71 151 15 11 255 141 146 2 110 9 5 11 927 0
5:45 PM 88 160 18 14 303 135 120 10 98 14 3 8 971 0

VOLUMES 594 1,053 133 92 2,261 1,105 1,079 39 805 96 29 67 7,353 0 0 0 0 0

APPROACH % 33% 59% 7% 3% 65% 32% 56% 2% 42% 50% 15% 35%
APP/DEPART 1,780 / 2,199 3,458 / 3,162 1,923 / 264 192 / 1,728 0

BEGIN PEAK HR

VOLUMES 315 560 68 49 1,179 579 571 26 439 51 20 40 3,897

APPROACH % 33% 59% 7% 3% 65% 32% 55% 3% 42% 46% 18% 36%

PEAK HR FACTOR 0.886 0.922 0.849 0.895 0.967
APP/DEPART 943 / 1,171 1,807 / 1,669 1,036 / 143 111 / 914 0

PASEO DE VALENCIA

NORTH SIDE

LAGUNA HILLS WEST SIDE EAST SIDE LAGUNA HILLS

SOUTH SIDE

PASEO DE VALENCIA

PEDESTRIAN CROSSINGS PEDESTRIAN ACTIVATIONS BICYCLE CROSSINGS

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL

7:00 AM 0 0 0

7:15 AM 0 0 0

7:30 AM 0 0 0

7:45 AM 0 0 0

8:00 AM 0 0 0

8:15 AM 0 0 0

8:30 AM 0 0 0

8:45 AM 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0

4:15 PM 0 0 0

4:30 PM 0 0 0

4:45 PM 0 0 0

5:00 PM 0 0 0

5:15 PM 0 0 0

5:30 PM 0 0 0

5:45 PM 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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PACIFIC TRAFFIC DATA SERVICES
TURNING MOVEMENT COUNTS

PASEO DE VALENCIA

5,095 1,651 3,309 135 TOTAL 4,250

3,458 1,105 2,261 92 PM 2,199

1,637 546 1,048 43 AM 2,051
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1,550 AM 373 1,206 47 1,626

3,162 PM 594 1,053 133 1,780

4,712 TOTAL 967 2,259 180 3,406

PASEO DE VALENCIA

PASEO DE VALENCIA

2,726 866 1,802 58 TOTAL 2,263

1,807 579 1,179 49 PM 1,171

919 287 623 9 AM 1,092
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922 AM 207 613 25 845

1,669 PM 315 560 68 943

2,591 Total 522 1,173 93 1,788
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APPENDIX B 

EXISTING  

CALCULATION WORKSHEETS 



LIN Consulting, Inc.

Traffic Scenario: Existing

Intersection # 1

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Kennington Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1097 367 0.216 1239 414 0.243

Right: 1700 4 2

:Left 1.0 1700 19 19 0.011 29 29 0.017

Southbound :Thru 2.0 1700 893 447 0.263 0.263 1762 881 0.518 0.518

Right: 1700

:Left 1700

Eastbound :Thru 1700

Right: 1700

:Left 1.0 1700 9 9 0.005 15 15 0.009

Westbound :Thru 1700

Right: 1.0 1700 36 36 0.021 0.021 23 23 0.014 0.014

    Sum of Critical V/C Ratios 0.284 0.532

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.384 0.632

    Level of Service (LOS) A B

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Existing

Intersection # 2

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Avenida Sevilla/Beckenham St By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1013 364 0.214 1129 390 0.230

Right: 1700 80 42

:Left 1.0 1700 46 46 0.027 52 52 0.031

Southbound :Thru 2.0 1700 857 429 0.252 0.252 1724 862 0.507 0.507

Right: 1700

:Left 1.0 1700 61 61 0.036 0.036 44 44 0.026 0.026

Eastbound :Thru 1.0 1700 30 0.018 18 0.011

Right: 1700 30 18

:Left 1.0 1700 32 32 0.019 71 71 0.042

Westbound :Thru 1700

Right: 1.0 1700 25 25 0.015 0.015 65 65 0.038 0.038

    Sum of Critical V/C Ratios 0.303 0.571

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.403 0.671

    Level of Service (LOS) A B

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Existing

Intersection # 3

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Laguna Hills Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 2.0 1700 207 114 0.067 0.067 315 173 0.102 0.102

Northbound :Thru 3.0 1700 613 213 0.125 560 209 0.123

Right: 1700 25 68

:Left 1.0 1700 9 9 0.005 49 49 0.029

Southbound :Thru 3.0 1700 623 208 0.122 1179 393 0.231

Right: 1.0 1700 287 287 0.169 0.169 579 579 0.341 0.341

:Left 1.5 1700 442 296 0.174 0.174 571 383 0.225

Eastbound :Thru 0.5 1700 5 10 0.006 26 52 0.031

Right: 1.0 1700 247 247 0.145 439 439 0.258 0.258

:Left 1.0 1700 52 52 0.031 51 51 0.030 0.030

Westbound :Thru 1.0 1700 12 49 0.029 0.029 20 60 0.035

Right: 1700 37 40

    Sum of Critical V/C Ratios 0.439 0.731

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.539 0.831

    Level of Service (LOS) A D

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



 

 

 

 

 

APPENDIX C 

PROPOSED STREET IMPROVEMENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





STREET SECTIONS



 

 

 

 

 

APPENDIX D 

YEAR 2014 

CALCULATION WORKSHEETS 

 



LIN Consulting, Inc.

Traffic Scenario: Existing + Growth + Other

Intersection # 1

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 1/15/14

East/West St: Kennington Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1126 377 0.222 1266 423 0.249

Right: 1700 4 2

:Left 1.0 1700 19 19 0.011 30 30 0.017

Southbound :Thru 2.0 1700 917 458 0.270 0.270 1798 899 0.529 0.529

Right: 1700

:Left 1700

Eastbound :Thru 1700

Right: 1700

:Left 1.0 1700 9 9 0.005 15 15 0.009

Westbound :Thru 1700

Right: 1.0 1700 37 37 0.022 0.022 23 23 0.014 0.014

    Sum of Critical V/C Ratios 0.292 0.543

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.392 0.643

    Level of Service (LOS) A B

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Existing + Growth + Other

Intersection # 2

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 1/15/14

East/West St: Avenida Sevilla/Beckenham St By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1040 374 0.220 1154 399 0.235

Right: 1700 82 43

:Left 1.0 1700 47 47 0.028 53 53 0.031

Southbound :Thru 2.0 1700 880 440 0.259 0.259 1760 880 0.518 0.518

Right: 1700

:Left 1.0 1700 62 62 0.037 0.037 45 45 0.026 0.026

Eastbound :Thru 1.0 1700 31 0.018 18 0.011

Right: 1700 31 18

:Left 1.0 1700 33 33 0.019 72 72 0.043

Westbound :Thru 1700

Right: 1.0 1700 26 26 0.015 0.015 66 66 0.039 0.039

    Sum of Critical V/C Ratios 0.311 0.583

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.411 0.683

    Level of Service (LOS) A B

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Existing + Growth + Other

Intersection # 3

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 1/15/14

East/West St: Laguna Hills Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 2.0 1700 211 116 0.068 0.068 321 177 0.104 0.104

Northbound :Thru 3.0 1700 632 219 0.129 573 214 0.126

Right: 1700 26 69

:Left 1.0 1700 9 9 0.005 50 50 0.029

Southbound :Thru 3.0 1700 642 214 0.126 1204 401 0.236

Right: 1.0 1700 293 293 0.172 0.172 591 591 0.347 0.347

:Left 1.5 1700 451 302 0.178 0.178 582 390 0.230

Eastbound :Thru 0.5 1700 5 10 0.006 27 53 0.031

Right: 1.0 1700 252 252 0.148 448 448 0.263 0.263

:Left 1.0 1700 53 53 0.031 52 52 0.031 0.031

Westbound :Thru 1.0 1700 12 50 0.029 0.029 20 61 0.036

Right: 1700 38 41

    Sum of Critical V/C Ratios 0.447 0.745

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.547 0.845

    Level of Service (LOS) A D

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



 

 

 

 

 

APPENDIX E 

YEAR 2014 PLUS PROJECT  

CALCULATION WORKSHEETS 

                          

 

 



LIN Consulting, Inc.

Traffic Scenario: Existing + Growth + Other + Project

Intersection # 1

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Kennington Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1126 377 0.222 1266 423 0.249

Right: 1700 4 2

:Left 1.0 1700 19 19 0.011 30 30 0.017

Southbound :Thru 2.0 1700 917 458 0.270 0.270 1798 899 0.529 0.529

Right: 1700

:Left 1700

Eastbound :Thru 1700

Right: 1700

:Left 1.0 1700 9 9 0.005 15 15 0.009

Westbound :Thru 1700

Right: 1.0 1700 37 37 0.022 0.022 23 23 0.014 0.014

    Sum of Critical V/C Ratios 0.292 0.543

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.392 0.643

    Level of Service (LOS) A B

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Existing + Growth + Other + Project

Intersection # 2

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Avenida Sevilla/Beckenham St By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1040 374 0.220 0.220 1154 399 0.235

Right: 1700 82 43

:Left 1.0 1700 47 47 0.028 0.028 53 53 0.031

Southbound :Thru 3.0 1700 880 293 0.173 1760 587 0.345 0.345

Right: 1700

:Left 1.0 1700 62 62 0.037 0.037 45 45 0.026 0.026

Eastbound :Thru 1.0 1700 31 0.018 18 0.011

Right: 1700 31 18

:Left 1.0 1700 33 33 0.019 72 72 0.043

Westbound :Thru 1700

Right: 1.0 1700 26 26 0.015 0.015 66 66 0.039 0.039

    Sum of Critical V/C Ratios 0.300 0.410

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.400 0.510

    Level of Service (LOS) A A

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Existing + Growth + Other + Project

Intersection # 3

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Laguna Hills Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 2.0 1700 211 116 0.068 0.068 321 177 0.104 0.104

Northbound :Thru 3.0 1700 632 219 0.129 573 214 0.126

Right: 1700 26 69

:Left 1.0 1700 9 9 0.005 50 50 0.029

Southbound :Thru 3.0 1700 642 214 0.126 1204 401 0.236

Right: 1.0 1700 293 293 0.172 0.172 591 591 0.347 0.347

:Left 1.5 1700 451 302 0.178 0.178 582 390 0.230

Eastbound :Thru 0.5 1700 5 10 0.006 27 53 0.031

Right: 1.0 1700 252 252 0.148 448 448 0.263 0.263

:Left 1.0 1700 53 53 0.031 52 52 0.031 0.031

Westbound :Thru 1.0 1700 12 50 0.029 0.029 20 61 0.036

Right: 1700 38 41

    Sum of Critical V/C Ratios 0.447 0.745

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.547 0.845

    Level of Service (LOS) A D

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)
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LIN Consulting, Inc.

Traffic Scenario: Year 2035

Intersection # 1

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Kennington Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1379 461 0.271 1558 520 0.306

Right: 1700 5 3

:Left 1.0 1700 24 24 0.014 36 36 0.021

Southbound :Thru 2.0 1700 1123 561 0.330 0.330 2215 1108 0.652 0.652

Right: 1700

:Left 1700

Eastbound :Thru 1700

Right: 1700

:Left 1.0 1700 11 11 0.007 19 19 0.011

Westbound :Thru 1700

Right: 1.0 1700 45 45 0.027 0.027 29 29 0.017 0.017

    Sum of Critical V/C Ratios 0.357 0.669

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.457 0.769

    Level of Service (LOS) A C

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Year 2035

Intersection # 2

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Avenida Sevilla/Beckenham St By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1274 458 0.269 1419 491 0.289

Right: 1700 101 53

:Left 1.0 1700 58 58 0.034 65 65 0.038

Southbound :Thru 2.0 1700 1077 539 0.317 0.317 2167 1084 0.637 0.637

Right: 1700

:Left 1.0 1700 77 77 0.045 0.045 55 55 0.033 0.033

Eastbound :Thru 1.0 1700 38 0.022 23 0.013

Right: 1700 38 23

:Left 1.0 1700 40 40 0.024 89 89 0.053

Westbound :Thru 1700

Right: 1.0 1700 31 31 0.018 0.018 82 82 0.048 0.048

    Sum of Critical V/C Ratios 0.380 0.718

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.480 0.818

    Level of Service (LOS) A D

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Year 2035

Intersection # 3

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Laguna Hills Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 2.0 1700 260 143 0.084 0.084 396 218 0.128 0.128

Northbound :Thru 3.0 1700 771 267 0.157 704 263 0.155

Right: 1700 31 85

:Left 1.0 1700 11 11 0.007 62 62 0.036

Southbound :Thru 3.0 1700 783 261 0.154 1482 494 0.291

Right: 1.0 1700 361 361 0.212 0.212 728 728 0.428 0.428

:Left 1.5 1700 556 372 0.219 0.219 718 481 0.283

Eastbound :Thru 0.5 1700 6 13 0.007 33 65 0.038

Right: 1.0 1700 311 311 0.183 552 552 0.325 0.325

:Left 1.0 1700 65 65 0.038 64 64 0.038 0.038

Westbound :Thru 1.0 1700 15 62 0.036 0.036 25 75 0.044

Right: 1700 47 50

    Sum of Critical V/C Ratios 0.551 0.919

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.651 1.019

    Level of Service (LOS) B F

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)
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LIN Consulting, Inc.

Traffic Scenario: Year 2035 + Project

Intersection # 1

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Kennington Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1379 461 0.271 1558 520 0.306

Right: 1700 5 3

:Left 1.0 1700 24 24 0.014 36 36 0.021

Southbound :Thru 2.0 1700 1123 561 0.330 0.330 2215 1108 0.652 0.652

Right: 1700

:Left 1700

Eastbound :Thru 1700

Right: 1700

:Left 1.0 1700 11 11 0.007 19 19 0.011

Westbound :Thru 1700

Right: 1.0 1700 45 45 0.027 0.027 29 29 0.017 0.017

    Sum of Critical V/C Ratios 0.357 0.669

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.457 0.769

    Level of Service (LOS) A C

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Year 2035 + Project

Intersection # 2

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Avenida Sevilla/Beckenham St By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 1700

Northbound :Thru 3.0 1700 1274 458 0.269 0.269 1419 491 0.289

Right: 1700 101 53

:Left 1.0 1700 58 58 0.034 0.034 65 65 0.038

Southbound :Thru 3.0 1700 1077 359 0.211 2167 722 0.425 0.425

Right: 1700

:Left 1.0 1700 77 77 0.045 0.045 55 55 0.033 0.033

Eastbound :Thru 1.0 1700 38 0.022 23 0.013

Right: 1700 38 23

:Left 1.0 1700 40 40 0.024 89 89 0.053

Westbound :Thru 1700

Right: 1.0 1700 31 31 0.018 0.018 82 82 0.048 0.048

    Sum of Critical V/C Ratios 0.366 0.506

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.466 0.606

    Level of Service (LOS) A B

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)



LIN Consulting, Inc.

Traffic Scenario: Year 2035 + Project

Intersection # 3

Project: Paseo De Valencia Widening  

North/South St: Paseo De Valencia Date: 4/5/12

East/West St: Laguna Hills Drive By: Ray

 Weekday A.M. Peak Hour  Weekday P.M. Peak Hour

No, Critical Volumes Volumes

Movement of Lane Critical V/C Critical Critical V/C Critical

Lanes Capacity Total Lane Ratio V/C Total Lane Ratio V/C

:Left 2.0 1700 260 143 0.084 0.084 396 218 0.128 0.128

Northbound :Thru 3.0 1700 771 267 0.157 704 263 0.155

Right: 1700 31 85

:Left 1.0 1700 11 11 0.007 62 62 0.036

Southbound :Thru 3.0 1700 783 261 0.154 1482 494 0.291

Right: 1.0 1700 361 361 0.212 0.212 728 728 0.428 0.428

:Left 1.5 1700 556 372 0.219 0.219 718 481 0.283

Eastbound :Thru 0.5 1700 6 13 0.007 33 65 0.038

Right: 1.0 1700 311 311 0.183 552 552 0.325 0.325

:Left 1.0 1700 65 65 0.038 64 64 0.038 0.038

Westbound :Thru 1.0 1700 15 62 0.036 0.036 25 75 0.044

Right: 1700 47 50

    Sum of Critical V/C Ratios 0.551 0.919

    Adjustments for Lost Time 0.100 0.100

    Intersection Capacity Utilization (ICU) 0.651 1.019

    Level of Service (LOS) B F

NOTES: Level of Service (LOS) Critical Lane Flow Factors

A 0.00 ~ 0.60 0.5 Lanes: 2.00

B 0.61 ~ 0.70 1 Lane: 1.00

C 0.71 ~ 0.80 1.5 Lanes: 0.67

D 0.81 ~ 0.90 2 Lanes: 0.50

E 0.91 ~ 1.00 2.5 Lanes: 0.40

F 1.00+ 3 Lanes: 0.33

Intersection Capacity Utilization Analysis (ICU)
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Subject: Geotechnical Investigation for the 

Proposed Widening of Paseo de Valencia 
 Between Kennington Drive and Laguna Hills Drive 
 Laguna Hills, California 

GDC Project No. IR-556 
 
Dear Tapas: 
 
Group Delta Consultants, Inc. (GDC) is pleased to provide this report of our 
geotechnical investigation for the proposed widening of Paseo de Valencia between 
Kennington Drive and Laguna Hills Drive in Laguna Hills, California.  
 
We appreciate the opportunity to provide geotechnical services for this project. If 
you have any questions pertaining to this report, or if we can be of further service, 
please do not hesitate to contact us. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.  
 
 
 
 
 
 
 
Curt Scheyhing, PE, GE     Meghan Lithgow, PE  
Associate Geotechnical Engineer   Staff Engineer  
 
 
 
 
 
 
 
Distribution: Addressee (2 hard copies & PDF on CD) 
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GEOTECHNICAL INVESTIGATION FOR THE 
WIDENING OF PASEO DE VALENCIA BETWEEN  

KENNINGTON DRIVE AND LAGUNA HILLS DRIVE 
LAGUNA HILLS, CALIFORNIA 

 
 
1.0 INTRODUCTION 
 
This Geotechnical Report presents our recommendations for the proposed widening 
of Paseo de Valencia between Kennington Drive and Laguna Hills drive in Laguna 
Hills, California.  The site location is presented on the Vicinity Map in Figure 1A and 
Topographic Map in Figure 1B.  Group Delta Consultants, Inc. performed a 
geotechnical investigation at the site. 
 
1.1 Scope of Work 
 
The purpose of our investigation is to provide geotechnical recommendations for 
the design and construction of the proposed improvements. Our scope of work 
included the following: 

 
 Obtaining an encroachment permit from the City of Laguna Hills; 
 Reviewing available published geologic, seismic, and geotechnical 

information and maps pertaining to the site and surrounding area; 
 Marking and clearing utilities through DigAlert; 
 Coordinating traffic control for two borings located in the roadway; 
 Performing six (6) hollow stem auger borings to investigate the subsurface 

conditions at the site; 
 Performing laboratory testing on samples recovered from the borings; 
 Performing engineering analyses and developing geotechnical 

recommendations for project design; and 
 Presenting the data, conclusions, and recommendations of our geotechnical 

investigation in this report. 
 

1.2 Project Description 
 
STV is providing engineering services to the City of Laguna Hills (City) for the 
widening of an approximately 0.4 mile section of Paseo de Valencia located between 
Kennington Drive and Laguna Hills Drive in Laguna Hills, California.  The widening 
is one of several segments being widened by the City under separate contracts.  The 
proposed roadway profile will be raised slightly, therefore the existing structural 
pavement sections will need to be demolished, removed, and replaced by new 
structural pavement sections.  The existing roadway has a raised center median, two 
travel lanes and a bike lane with no sidewalk in the southbound direction, and three 
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travel lanes with a sidewalk and no bike lane and in the northbound direction (Figure 
2C).  The existing Aliso Creek Riding and Hiking trail easement is a grassy area 
located just east of the northbound sidewalk, and contains a paved bike path and an 
unpaved equestrian trail.  The road widening may encroach into a portion of this 
existing easement.   
 
The improvements will provide three travel lanes in each direction, raised 
landscaped median, southbound bike lane, and sidewalks in both directions.  
Additionally, pending results of noise studies, sound walls may be constructed on 
the east and west sides of the roadway between the widened road and adjacent 
residential properties.  Buried utilities, light poles, and other associated 
improvements are anticipated.  A Vicinity Map for the site is presented as Figure 1A 
and the conceptual site improvements are shown in Figures 2B and 2C.  Site 
photographs are provided in Appendix C. 
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2.0 FIELD AND LABORATORY INVESTIGATION 
 
2.1 Field Investigation 
 
The subsurface conditions in the area of the proposed improvements were 
investigated by advancing six (6) hollow-stem auger borings at the locations shown 
in Figures 2A, 3A, and 3B.  Four of these borings were performed in the adjacent 
Aliso Creek Riding and Hiking Trail area to the east of Paseo de Valencia and two 
were performed within the existing southbound roadway.  Borings were advanced to 
a depth of 5 to 21.5 feet below the existing grade.  The boring logs are presented in 
Appendix A. 
 
2.2 Laboratory Testing 
 
Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings.  Tests were conducted to develop index, classification, 
strength, compressibility, and corrosivity properties of the subsurface materials for 
use in foundation design. The tests included: 

 Moisture Content (ASTM D 2216);  

 Dry Density (ASTM D 2937);  

 USCS Lab Soil Classification (ASTM D 2487);  

 Visual / Manual Soil Classification (ASTM D 2488);  

 Grain Size Distribution (Sieve/Hydrometer)(ASTM D 422);  

 Percent Passing #200 Sieve (ASTM D 1140);  

 Atterberg Limits (ASTM D 4318); 

 Expansion Index (ASTM D 4829);  

 Direct Shear (ASTM D 3080);  

 Pocket Penetrometer (N/A); and 

 Soil Corrosivity (pH, sulfate, and chloride) (CT 422, 443, 417 and 643, ASTM D 
516). 

 
Moisture content, dry density, percentage of Gravel / Sand / Fines, Atterberg Limits, 
and results of Pocket Penetrometer testing are shown on the boring records in 
Appendix A.  Detailed descriptions of the tests performed and their results are 
presented in Appendix B. 
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3.0 SITE AND SUBSURFACE CONDITIONS 
 
3.1 Site Conditions 
 
The site consists of a 0.4 mile section of Paseo de Valencia between Kennington 
Drive and Laguna Hills Drive and is currently occupied by an existing asphalt 
concrete roadway, a vegetated median, and overhead power lines on the west side 
of the road trending in the north to south direction.  The northbound roadway 
consists of three travel lanes and a sidewalk and the southbound roadway consists 
of two travel lanes and a bike lane.  An aerial photograph, site improvement plans, 
and topographic plan is shown in Figures 2A, 2B & 2C, and 3A & 3B, respectively.  
Selected site photographs are presented in Appendix C. 
 
The existing pavement on the road consists of asphalt concrete.  The Aliso Creek 
Riding and Hiking Trail is located east of the existing roadway and is vegetated with 
grass and small trees.  The trail area contains a paved walking path and an unpaved 
equestrian trail.  The unpaved path meanders near the east extent of the trail area 
furthest from the road.  The site topography is gently rolling with elevations generally 
ranging from El. +350 at the south end of the site to El. +337 at the north end of 
the project site and a high point of El. +374 near the middle of the site.  Residential 
properties are located east of the Aliso Creek Riding and Hiking Trail and west of the 
southbound lanes. 
 
Due to the localized high point (El. +374), located approximately 1,000 feet north of 
the intersection of Laguna Hills Drive and Paseo de Valencia, drainage north of this 
area will generally flow to the north and drainage south of this area will generally flow 
to the south.  Drainage is generally sheet flow that is collected in existing gutter and 
stormwater collection systems.  Aliso Creek is located approximately 350 feet 
beyond the north extent of the project and flows to the southwest. 
 
Fire hydrants, manholes, and small utility boxes indicate the presence of buried 
water and sewer lines, cable lines, and other utilities.  Wood bollards are located 
within the paved path areas on the east corners of Kennington Drive, Beckham 
Drive, and Laguna Hills Drive to prevent vehicles from accessing the trail area.   
 
3.2 Geology 
 
The site is located in the Peninsular Ranges Geomorphic Province of southern 
California.  A regional geologic map of the site from the USGS Santa Ana 30’ x 60’ 
Quadrangle is presented in Figure 4 (USGS, 2008).  The map shows the site is 
underlain by Tertiary aged Capistrano Formation siltstone facies (Tcs) and at depth 
by Monterey Formation (Tm).  These soils generally consist of early Pliocene and 
Miocene siliceous and diatomaceous marine sandstone, siltstone, and mudstone.  
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The Monterey Formation has thin interbedded white to pale brown, thinly laminated 
siltstone and tan, fine to medium grained feldspathic sandstone.  Young alluvium is 
present in the adjacent and active Aliso Creek stream channel.  Man-made fills 
associated with roadways and other developments may have been placed over the 
alluvial soils in surrounding areas to the site. 
 
3.3 Subsurface Conditions 
 
Based on the data, and consistent with the geologic map in Figure 4, the site is 
underlain by Capistrano Formation Siltstone (Tcs).  When classified as a soil, the 
Tcs is very stiff to hard Lean Clay (CL) and Lean Clay with Sand (CL).  Minor fills 
consisting of Silty Sand (SM) were encountered under the pavement sections in both 
roadway borings.  Trench backfill was encountered in hand-auger boring A-12-003 
and consisted of Poorly-Graded Sand (SP). 
 
Lab testing performed on the formational soils indicates fines content ranging from 
76 to 89% (average 84%), an average moisture content of about 22%, an average in-
situ unit weight of about 122 pcf, and an expansion index (EI) of 68.  Atterberg 
Limits testing indicates an average liquid limit of 46 and a plasticity index of 26.  
Soils generally had undrained shear strength greater than 4.5 ksf estimated by 
pocket penetrometer.  However, soil in the upper 15 feet of Boring A-12-001 had 
pocket penetrometer readings ranging from 2.5 to 4.0 ksf.  Standard Penetration 
Test blowcount in the native soils adjusted to 60% hammer energy (N60) ranged 
from 9 to 77 blows per foot. 
 
3.4 Groundwater 
 
Groundwater was not encountered in our investigation to the maximum depth 
explored of 21.5 ft below existing grade.  Localized perched water or seepage could 
be encountered locally. 
 
3.5 Drilling Notes 
 
Boring A-12-003 was performed to 5 ft depth using a hand auger due to numerous 
buried utilities in the exploration location.  All other borings were advanced to target 
depths.  Upon auger withdrawal, boreholes remained open to the maximum depth 
with no caving.  Boreholes were allowed to remain open for several minutes prior to 
backfilling to allow for groundwater to flow into the borehole, but no ground water 
was encountered in any of the borings. 
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4.0 ANALYSES AND RECOMMENDATIONS 
 
4.1 Geologic and Seismic Hazards 
 
Potential geologic and seismic hazards for any site include ground rupture, seismic 
shaking, liquefaction, seismic compaction and settlement, expansive soils, 
collapsible soils, slope instability, lateral spreading, subsidence, and tsunamis / 
flooding. 
 
The site is located in a seismically active area.  Ground shaking due to nearby and 
distant earthquakes should be anticipated during the life of the project.  The seismic 
hazards are discussed in the following paragraphs. 
 
4.1.1 Ground Surface Rupture 
 
The site is not located in an Alquist-Priolo Special Studies Zone, and no known 
active faults are mapped as crossing or projecting toward the site.  Caltrans ARS 
Online Regional Fault Map is shown in Figure 5.  The closest known active faults in 
the Caltrans database are the San Joaquin Hills Blind Thrust and the Newport-
Inglewood Rose Canyon Fault Zone (Los Angeles Basin – Northern Section) which is 
located about 11.6 km (7.2 mi) southwest of the site.  Though the site is above the 
San Joaquin Hills Blind Thrust, this fault is a blind thrust fault which dips to the 
southwest direction.  The nearest surface projection is located 1.4 km (0.9 mi) from 
the site and the top of the rupture plane is located more than 2 km (1.2 mi) below 
the earth’s surface.  Therefore, the potential for fault rupture is considered remote. 
 
4.1.2 2010 CBC Seismic Design Parameters 
 
The site is located at the following approximate coordinates: 
 
 Latitude:   33.5992 degrees North 
 Longitude:  -117.7018 degrees West 
 
We developed design ground motion parameters and response spectrum in 
accordance with the 2010 California Building Code (CBC) and ASCE 7-05.  
The USGS computer program “Earthquake Ground Motion Parameters, Version 
5.0.9a – 10/21/2009,” was used to determine the mapped Maximum Considered 
Earthquake (MCE) bedrock spectral acceleration parameters and the site modified 
MCE and Design site response spectra.  The soil profile is borderline Site Class C / 
Site Class D.  For design purposes, Site Class D was conservatively assumed.  
The ground motion parameters are tabulated and the MCE and Design spectra for 
the site are plotted in Table 1.   The resulting MCE and Design Peak Ground 
Acceleration (PGA) are 0.58g and 0.39g, respectively. 
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4.1.3 Liquefaction Potential 
 
Liquefaction involves the sudden loss in strength of a saturated, cohesionless soil 
(sand and non-plastic silts) caused by the build-up of pore water pressure during 
cyclic loading, such as produced by an earthquake.  This increase in pore water 
pressure can temporarily transform the soil into a fluid mass, resulting in vertical 
settlement and can also cause lateral ground deformations.  Typically, liquefaction 
occurs in areas where there are loose to medium dense sands and silts, and where 
the depth to groundwater is less than 50 feet from the surface.  In summary, three 
simultaneous conditions are required for liquefaction: 
 

 Liquefaction susceptible soils (saturated loose to medium dense 
cohesionless soils); 

 Groundwater within 50 feet of the surface; 
 Strong Shaking, such as caused by an earthquake. 

 
The site is not located in a State of California Seismic Hazard Zone for Liquefaction.  
No groundwater was encountered in our exploration to a depth of 21.5 feet explored 
and Capistrano Formation was encountered directly below the subsurface, which is 
not considered to be susceptible to liquefaction.  Therefore, the liquefaction 
potential at the site is negligible.   
 
4.1.4 Expansive Soils 
 
The near surface materials encountered at the site generally consist of weathered 
Tertiary formation which is generally a clayey soil with medium plasticity.  Based on 
laboratory testing, these materials have a medium expansion potential (Expansion 
Index EI=68).  Expansive soils tend to swell when wetted which can result in heave 
and cracking of surface hardscape and other improvements.  The local standard of 
practice for the design and construction of foundations, slabs, and hardscape 
supported on soils with a medium expansion potential is provided below.   A 
medium expansion potential corresponds to an Expansion Index (EI) of 51 to 90.  
Structural design requirements may require greater thickness and/or more 
reinforcing than indicated, and should evaluated by the structural engineer. 
 
 Footings should be founded at least 18 inches below lowest adjacent grade. 
 
 Footings should be reinforced with one #4 bar top and bottom. 
 
 Prior to placing concrete or pavement, the subgrade should be thoroughly 

wetted and kept moist. 



Geotechnical Investigation for the   May 21, 2012 
Proposed Widening of Paseo de Valencia Between Kennington Drive and Laguna Hills Drive Page 8 
Laguna Hills, California 
GDC Project No. IR-556 

 

N:\Projects\_AV\I500\IR-556 Paseo de Valencia\Report\I-556 Paseo de Valencia rev1.doc 

 The concrete slabs and panels should be at least 4 inches thick and should be 
reinforced with a 6” x 6” – 10/10 mesh, or #3 bars at 24 inches center to center, 
both ways. 

 
 Concrete slabs and hardscape should have a maximum joint spacing of 10 feet; 

#3 bars dowels at construction joints; and, the outside edge should be 
deepened to a thickness of 12 inches.  One #3 bar should be used to reinforce 
the flared edge. 

 
 The adjacent area should be sloped at 2 percent, or greater, to drain away from 

slabs and pavements. 
 
 For additional protection, consideration should also be given to removing the 

upper 6 inches of expansive soils below slabs and paving and replacing them 
with non-expansive sandy soil having an EI of not more than 20.  

 
 Bushes, trees and irrigation pipes and valves should be kept sufficiently away 

from the edges of foundations and hardscape to prevent root damage, and/or 
moisture changes in the supporting subgrade. 

   
4.1.5 Other Geologic and Seismic Hazards 
 
4.1.5.1 Seismic Settlement 
 
Seismic shaking can also cause soil compaction and ground settlement without 
liquefaction occurring, including settlement of granular soils above the water table.   
Subsurface materials at this site consist of very stiff to hard cohesive (non-granular) 
soil. Therefore, seismic compaction settlement potential is negligible. 
 
4.1.5.2 Tsunami and Seiches 
 
All low-lying areas along California's coast are subject to potentially dangerous 
tsunamis. Tsunamis are long-period waves generated primarily from distant and 
local submarine earthquakes, landslides or volcanic eruptions.  The elevation of the 
site is above more than 350 feet mean sea level, and the site is located about 
6.5 miles from the Pacific Ocean.  Therefore, the potential for a Tsunami is not a 
hazard for this site.   
 
Seiche is wave action generated during an earthquake in a steep sided, deep water 
body. No bodies of water fitting this description are located in the general vicinity of 
the site. Therefore, the potential for seiches is not a consideration for this site. 
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4.1.5.3 Slope Stability and Lateral Spreading 
 
The site is not located in a State of California Seismic Hazard Zone for Seismic 
Slope instability.  No significant post-construction slopes are to be constructed and 
slope stability is not considered a significant hazard for the proposed site.  As 
discussed in Section 4.1.3, liquefaction potential at this site is negligible and 
therefore lateral spreading is not an issue at this site. 
 
4.1.5.4 Flood Hazard 
 
The flood hazard potential for the site was evaluated using Federal Emergency 
Management Agency (FEMA) Flood Plain Maps on their web site to determine 
potential flooding potential (FEMA, 2011). The FEMA site classifies the site as being 
in Zone X, which means the area has a projected average flood water depth of less 
than 1 foot or that the drainage area is less than 1 square mile or is protected by 
levees from 100 year floods. The site has positive drainage gradients away from the 
existing roadway and area of proposed road widening. Therefore, the potential for 
flood hazards should be low for any 100 year or less rain storm. 

It may be noted that the Aliso Creek, located north of Kennington Drive (the 
northern project extent) by approximately 350 feet, is mapped in an AE Zone, which 
means this area is subject to inundation by the 1-percent-annual-chance flood 
event.  However, the creek is at an elevation several feet lower than our site and it is 
highly unlikely potential inundation will affect the project site. 

4.2 Pavement Recommendations 
 
4.2.1 Existing Pavement Sections and Conditions 
 
Existing pavement sections in the project area are generally in fair to good condition 
with only localized cracking or damage.  The existing pavement section was 
measured in the two roadway borings, A-12-003 and A-12-005.  Existing sections 
consist of Hot Mix Asphalt (HMA) underlain by Aggregate Base (AB).  The base layer 
thickness at the boring locations ranges between 10 and 14 inches.  The HMA layer 
is 7-inches thick in boring A-12-005 and 9-inches thick in boring A-12-003.  It 
appears the HMA was applied in two 4.5-inch lifts at A-12-003 (possibly overlay). 
 
4.2.2 Quiet Pavement 
 
Based on conversations with STV, we understand that the City is considering the use 
of Quiet Pavement technology to reduce the tire/pavement noise from the widened 
roadway.  As the project site is located near a school, hospital, and residential 
community, it is considered in an area of frequent human use and may benefit from 
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noise-reducing technologies.  Caltrans Office of Concrete Pavement and Pavement 
Foundations has a myriad research to identify Quiet Pavement surface treatments, 
materials, design specifications, and construction methods that result in a safe, 
durable and cost effective product. 
 
A literature review of the available research indicates that pavements intended to 
reduce noise may be designed and maintained in accordance with guidelines issued 
by the Quieter Pavement Bulletin, effective October 15, 2009 (Caltrans, 2009) and 
the Caltrans Highway Design Manual (Caltrans, 2006).  Either rubberized Hot Mix 
Asphalt (HMA) or Open Graded Friction Course (OGFC) surface treatment may be 
used as noise-reducing construction materials.  In addition to noise reduction, these 
materials may also reduce glare, improve fast drainage of water, and eliminate tire 
spray and hydroplaning (NAPA, 1998).  Rubberized HMA may be used as a 
structural wearing course layer as part of the surface layer at a minimum thickness 
of 0.20 foot.  OGFC may be used as a non-structural wearing course above the 
surface layer at a minimum thickness of 0.1 ft.   
 
4.2.3 R-Value 
 
Two bulk samples were tested to evaluate the R-value for near surface soils.  Based 
on laboratory testing, the subgrade soil has a minimum R-value of 12. 
 
4.2.4 Traffic Index 
 
Based on our conversation with STV, we understand the City has provided a Traffic 
Index (TI) of 9.2 for design of the widened Paseo de Valencia.   
 
4.2.5 Structural Pavement Section 
 
The pavement section should be designed based on the design R-value and Traffic 
Index (TI).  The Caltrans Highway Design Manual was used for design of the 
recommended HMA over Aggregate Base (AB) pavement sections. 
 
Design R-Value: 12 
   Section Thickness 

 Traffic Index HMA Over AB (feet) 

  9.2 0.45 AC/1.60 AB  
  
The upper 8-inches of subgrade supporting pavements should be moisture 
conditioned to near optimum and compacted to at least 95 percent relative 
compaction (ASTM D1557).  AB should be Class 2 in accordance with Caltrans or 
Greenbook and be compacted to not less than 95% relative compaction. 
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The existing roadway pavements may be crushed and reused onsite as base or fill, 
provided it meets these requirements. 
 
4.3 Foundation Recommendations 
 
4.3.1 Minor Structure Foundations 
 
Lightly loaded structures may be supported on shallow spread footings provided 
that subgrade is prepared as recommended in the following sections and in 
accordance with expansive soil requirements described in Section 4.1.4.  The 
minimum recommended footing depth is 18 inches below undisturbed 
ground/finished grade and minimum recommended footing width is 12” for strip 
and isolated footings. The allowable bearing capacity for the minimum 12” wide by 
12” deep strip and isolated footings is 1.5 ksf; this may be increased by 0.5 ksf for 
each additional foot of width and for each additional foot of depth below the 
minimum, not to exceed 2.5 ksf.   
 
The allowable bearing pressures assume that the footings are founded in 
undisturbed native soil or properly compacted fill.  These values have a minimum 
factor of safety of 3 with respect to a bearing failure.  The allowable bearing pressure 
can be increased by one-third for temporary loads associated with wind and seismic 
loading. 
 
All foundation excavations should be supported in competent undisturbed native 
soils or compacted fill and should be checked by the project geotechnical engineer 
before the placement of reinforcing steel.  Any loose or soft soils found should be 
excavated and replaced with structural fill or lean concrete slurry.  The limits and 
depth for the excavation and replacement should be determined by the geotechnical 
engineer.   
 
4.3.2 Lateral Resistance 
 
Concrete bearing on existing clayey soils may be designed for an ultimate soil-to-
concrete sliding friction coefficient of 0.35.  For footings with a key so that sliding 
occurs along a soil-soil interface, an ultimate sliding friction coefficient may be taken 
as soil-to-soil friction of 0.65.  Passive resistance may be taken as an equivalent fluid 
pressure of 300 pcf.  For sustained lateral loads, a factor of safety of 1.5 should be 
applied to the above values.  A factor of safety of 1.1 may be used for wind or 
seismic loads.  Friction and passive may be combined without reduction. 
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4.3.3 Soundwall Foundations 
 
We understand that soundwalls may be constructed between the widened roadway 
and nearby residential properties.  The sound walls may be Masonry Block on Pile 
Cap or Masonry Block on Type 736/SV Barrier in accordance with the 2010 Caltrans 
Standard Plans.  The most economical foundation type will be Cast-In-Drilled-Hole 
(CIDH) piles.  The site is well-suited due to cohesive soil and lack of groundwater.  
For use with the Caltrans Standard Plans, a soil friction angle of 35 degrees may be 
used for sound wall foundation installed in native formational soil or engineered fill 
compacted to 95% relative compaction in accordance with ASTM D 1557.  
We recommend a friction angle of 30 degrees be used where the soundwall 
foundations will be installed in engineered fill compacted to 90% relative 
compaction.  Case 1 should be used where there is level ground (+/- 10%) on both 
side of the wall and Case 2 should be used where there is level ground (+/- 10%) on 
the traffic side of the wall and sloping ground no steeper than 2:1 on the opposite 
side.   
 
4.3.4 Settlement 
 
Total settlement of minor foundations under static loads is expected to be ½ inch or 
less, and will occur quickly after placement of the structural loads.  Differential 
settlement may be taken as ¼” over 20 feet. 
 
4.3.5 Lateral Earth Pressures 
 
On-site clayey materials are not suitable for use as wall backfill due to expansive 
potential and poor drainage.  Therefore, offsite borrow soil should be used for wall 
backfill.  Wall backfill soil should consist of low expansive granular soils having a 
sand equivalent (SE) of at least 20 and Expansion Index (EI) less than 50.  The 
following lateral earth pressures may be used for the specified backfill material 
compacted to not less than 90% relative compaction: 
 
 Active earth pressure (walls that can yield ¼” for each 10 ft height): 

o Soil unit weight:    = 120 pcf 
o Active coefficient:    Ka=0.28 
o Equivalent fluid pressure (EFP): 34 pcf  

 
 At-rest earth pressure (restrained walls, braced walls): 

o Soil unit weight     = 120 pcf 
o At-rest coefficient:    Ko=0.45 
o Equivalent fluid pressure (EFP): 54 pcf 

 
Soil passive resistance may be taken as 300 pcf. 
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4.3.6 Retaining Wall Backfill 
 
All retaining walls should be backfilled with low expansive granular soils having a 
sand equivalent (SE) of at least 20 and Expansion Index (EI) less than 50.  On-site 
soils do not meet this criterion.  Backfill should be compacted to not less than 90% 
relative compaction (ASTM D 1557).  In addition, all walls should have a properly 
designed drainage system to prevent buildup of hydrostatic pressures behind the 
wall.  This may consist of geocomposite strip drains and weepholes.   
 
4.3.7 General Imported Fill 
 
In general, imported general fill soil should have a maximum particle size of 3 inches 
in any dimension, less than 50% passing the Number 200 sieve, and a Plasticity 
Index (PI) less than 15. 
 
4.4 Site Preparation and Grading 
 
4.4.1 Clearing and Grubbing 
 
The site is currently covered by grass and small trees and contains existing 
improvements such as roadway, sidewalk, curb and gutter, and paved / unpaved, 
bike, equestrian, and walking paths.  Following demolition and prior to general site 
grading, clearing and grubbing should be performed in accordance with the current 
edition of Standard Specifications for Public Works Construction (SSPWC, a.k.a. 
“Greenbook”), Section 300-1.  Any debris, pavements, rubble, existing undocumented 
fill, vegetation, or other deleterious items should be removed and disposed of outside 
the construction limits.   The vegetation should be removed from the site.  The topsoil 
may be stockpiled and reused in planned landscape areas.  Any soils loosened during 
clearing should also be removed.  
 
All active or inactive utilities within the construction limits should be identified for 
relocation, abandonment, or protection prior to grading.  Any pipes greater than 2 
inches in diameter to be abandoned in-place should be filled with sand/cement slurry.  
The adequacy of existing backfill around utilities to remain in place under new 
structures should be evaluated; loose or dumped trench backfill should be removed 
and replaced with properly compacted backfill.  
 
4.4.2 Excavation 
  
Only shallow excavations are anticipated for this project.  Based on the boring logs, 
excavation of near surface soils within the upper 10 feet should be readily 
accomplished using conventional heavy duty grading equipment.  If cemented 
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materials are encountered within excavations, difficult excavation or heavy ripping 
could be encountered. 
 
4.4.3 Subgrade Preparation 
 
To provide uniform support below areas to receive new fills or the proposed roadway 
and pavement, we recommend that after clearing and grubbing, the subgrade be proof 
rolled with loaded heavy equipment.  Any loose or pumping soil should be removed 
and recompacted or stabilized with geogrid (Tensar BX 1200 or equal) and aggregate 
as directed by the geotechnical engineer in the field.   
 
After successful proof rolling or stabilization, the upper 8” below the grading plane 
should be scarified and compacted to 90% relative compaction in areas to receive 
general fill and 95% in areas to receive pavements, hardscape, or structures, as per 
ASTM D 1557-91 at or near its optimum moisture content. 
 
Deeper removals will be required if loose fill, loose native soils, highly porous soils, 
wet soils, organic materials, or other unsuitable materials are encountered at the 
bottom of the excavation.  The actual limits for removals should be determined by 
the project geotechnical engineer during grading, based on the actual conditions 
encountered.   

 
4.5 Temporary Excavation and Shoring 
 
Near surface soils generally classify as OSHA Type A.  Temporary excavations up to 
5 feet deep should stand temporarily with vertical sides.  In general, temporary 
construction excavations may be made at a maximum of 3/4:1 (horizontal: vertical) 
slope without shoring above the water table.  Stability of construction excavations is 
the responsibility of the contractor, and should follow all applicable OSHA 
regulations.  The designated competent person on site should observe all 
excavations to verify they are stable or recommend laying back or shoring the 
excavation.   
 
No surcharge loads should be permitted within a horizontal distance equal to the 
height of cut or 5 ft from the top of the slopes, whichever is greater, unless the cut is 
shored.  Excavations that extend below an imaginary plane inclined at 2h:1v below 
the edge of any adjacent existing site foundations or roadways should be properly 
shored to maintain support of the adjacent structures. The contractor will be 
responsible for the design of the shoring and dewatering. All excavation and shoring 
systems should meet the minimum requirements of the Occupational Safety and 
Health (OSHA) Standards. 
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If space is not available for excavation, shoring may be used.  For restrained shoring 
such as trench shields a uniform rectangular earth pressure lateral pressure of 30H 
psf plus 50 percent of any surcharge or traffic loads should be included as a uniform 
rectangular loading on the shoring. 
 
4.6 Site Drainage 
 
The site should be graded to maintain positive drainage, so all runoff is properly 
collected and conveyed away from foundations to proper disposal in approved 
storm drains or drainage devices.   

 
4.7 Utility Trenches 
 
4.7.1 Bedding 
 
Bedding zone shall be defined as the area containing the material specified that is 
supporting, surrounding, and extending to 1 foot above the top of pipe.  The 
bedding shall satisfy the requirements of Standard Specifications for Public Works 
Construction (SSPWC) Section 306-1.2.1. There shall be 4-inch minimum of 
bedding below the pipe and 1 inch minimum clearance below a projecting bell.  
There shall be a minimum side clearance of 6 inches on each side of the pipe.   
Bedding material shall be sand, gravel, crushed aggregate, or native free-draining 
material having a Sand Equivalent of not less than 30, or other material approved by 
the engineer. We recommend that the materials used for the bedding zone be 
placed, and compacted with mechanical means.  Jetting shall not be allowed. 
 
4.7.2 Backfill 
 
Backfill shall be considered as starting 12-inches above the pipe. Any boulders or 
cobbles larger than 3 inches in any dimensions should be removed before 
backfilling. We recommend that all backfill should be placed in lifts not exceeding 
six to eight inches in thickness and be compacted to at least 90 percent of 
maximum dry density as determined by the ASTM D-1557.  The upper 12 inches 
below pavement should be compacted to at least 95 percent of maximum dry 
density. Mechanical compaction will be required to accomplish compaction above 
the bedding zone; jetting shall not be allowed. 
 
In backfill areas, where mechanical compaction of soil backfill is impractical due to 
space constraints, sand-cement slurry may be substituted for compacted backfill.  
The slurry should contain one sack of cement per cubic yard and have a maximum 
slump of 5-inches. When set, such a mix typically has the consistency of hard 
compacted soil, and allows for future excavation. 
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4.8 Soil Corrosivity 
 
A representative sample of the near surface soils was tested to evaluate its corrosion 
characteristics.  The results indicate the test sample had a pH of 8.1, chloride 
content of 106 ppm, and water-soluble sulfate content of 20 ppm.  The sulfate 
results indicate that sulfate exposure is negligible (ACI 318, Table 4.3.1).  Based on 
the 2010 CBC, the corrosion potential for sulfate attack on concrete in contact with 
native soils is negligible. The corrosion potential for chloride on concrete is also 
negligible (ACI 318). 
 
The tested soil had minimum measured electrical resistivity of 581 Ohm-cm.  To 
evaluate the corrosion potential of near-surface soils on buried metals, we used the 
following correlation between electrical resistivity and corrosion potential: 
 
 Elect. Resistivity, Ohm-cm Corrosion Potential 
 
 Less than 1,000 Severe 
 1,000-2,000 Corrosive 
 2,000-10,000 Moderate 
 Greater than 10,000 Mild 
 
Based on these data, it is our opinion that general onsite near-surface soils have a 
severely corrosive potential for buried metal.  This should be considered in design of 
any buried metal elements, and a corrosion expert should be consulted for 
mitigation measures if required.  Laboratory corrosion test results from the site are 
presented in Appendix B. 
 
4.9 Construction Considerations 
 
The following issues should be considered during construction phase activities: 

 Work within the existing roadway may require traffic control and/or lane 
closures or night work with limited construction staging areas; 

 Buried utilities, surface improvements, and other obstructions are present 
and may cause construction conflicts; 

 We anticipate that the proposed excavations will not encounter the 
permanent groundwater table;  however, perched water could be 
encountered, and if excessive seepage occurs it may be necessary to take 
additional measures; 

 Site grading and structural improvements may require various temporary 
excavations.  The contractor should submit temporary excavation and 
drawings for the engineer’s approval prior to excavation; 
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 Nearby residential properties may limit the hours in the day for construction; 
it is important to consider the noise impacts to the nearby residential 
properties; and 

 Our subsurface characterization is based on explorations performed at the 
locations shown in Figures 2A, 3A, and 3B.  Subsurface conditions between 
these locations are based on extrapolation. Therefore, if conditions different 
than those assumed in the design are encountered during construction or 
CIDH pile excavations, GDC should be notified immediately so that we can 
assess the impact to our current recommendations and make appropriate 
modifications, if necessary. 

 
4.10 Community Concerns 
 
We understand that local residents have expressed concern at recent community 
meetings regarding existing soil movement problems at their residences, and the 
potential for additional movements resulting from construction activities associated 
with the proposed project.   Since the roadway project site appears to be underlain 
at the surface entirely by stable Tertiary formational material, it is unlikely that 
construction equipment operation or excavations would adversely affect the adjacent 
off-site residential structures.  Existing distress reported at these residences could be 
a result of the structures being supported on expansive fills, which are prone to soil 
movements over time. 
 
To guard against potential damage claims during construction, and to document 
pre-existing conditions, the City may consider the following measures: 
 
 Have Group Delta perform a data review of off-site soil conditions at affected 

residences including areas potentially underlain by fill soils; 

 Have Group Delta perform pre-construction rear yard inspections to document 
existing conditions at each affected residence.  This could include: 

o Visual observations of cracking, soil movements, or other distress 
o Photographic documentation 
o Site inspection report 

 Monitoring during construction: 
o Settlement monitoring along the property line or within rear yards 
o Vibration monitoring 

 Post-construction inspections, if necessary. 
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5.0 LIMITATIONS 
 
This investigation was performed in accordance with generally accepted 
geotechnical engineering principles and practice.  The professional engineering 
work and judgments presented in this report meet the standard of care of our 
profession at this time.  No other warranty, expressed or implied, is made.  
 
The recommendations for this project are, to a high degree dependent upon proper 
quality control of grading and foundation construction. Consequently, the 
recommendations are made contingent on the opportunity of Group Delta to 
observe grading operations, mat foundation installation, and subgrade/base 
preparation. If parties other than Group Delta are engaged to provide such services, 
they must be notified that they will be required to assume complete responsibility for 
the geotechnical phase of the project by concurring with the recommendations in 
this report or provide alternate recommendations as deemed appropriate. 
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TABLES 



SS= 1.451 g = short period (0.2 sec) mapped spectral response acceleration MCE Site Class B (CBC 2010 Fig. 1613.5(3) or USGS Ground Motion Calculator)
S1= 0.513 g = 1.0 sec period mapped spectral response acceleration MCE Site Class B (CBC 2010 Fig. 1613.5(4) or USGS Ground Motion Calculator)

Site Class= D = Site Class definition based on CBC 2010 Table 1613.5.2
Fa= 1.00 = Site Coefficient applied to Ss to account for soil type (CBC 2010 Table 1613.5.3(1))
Fv= 1.500 = Site Coefficient applied to S1 to account for soil type (CBC 2010 Table 1613.5.3(2))
TL= 8.00 sec = Long Period Transition Period (ASCE 7-05 Figure 22-16)

SMS= 1.451 = site class modified short period (0.2 sec) MCE spectral response acceleration = Fa x Ss (CBC 2010 Eqn. 16-37)

SM1= 0.770 = site class modified 1.0 sec period MCE spectral response acceleration = Fv x S1 (CBC 2010 Eqn. 16-38)

SDS= 0.967 = site class modified short period (0.2 sec) Design spectral response acceleration = 2/3 x SMS (CBC 2010 Eqn. 16-39)

SD1= 0.513 = site class modified 1.0 sec period Design spectral response acceleration = 2/3 x SM1 (CBC 2010 Eqn. 16-40)

T0= 0.106 sec = 0.2 SD1/SDS = Control Period (left end of peak) for ARS Curve (Section 11.4.5 ASCE 7-05)
TS= 0.530 sec = SD1/SDS = Control Period (right end of peak) for ARS Curve (Section 11.4.5 ASCE 7-05)

Design MCE Design MCE
Sa (g) Sa (g) Sa (g) Sa (g)

0.000 0.387 0.580 4.250 0.121 0.181
0.106 0.967 1.451 4.500 0.114 0.171
0.530 0.967 1.451 4.750 0.108 0.162
0.600 0.855 1.283 5.000 0.103 0.154
0.700 0.733 1.099 5.250 0.098 0.147
0.800 0.641 0.962 5.500 0.093 0.140
0.900 0.570 0.855 5.750 0.089 0.134
1.000 0.513 0.770 6.000 0.086 0.128
1.100 0.466 0.700 6.250 0.082 0.123
1.200 0.428 0.641 6.500 0.079 0.118
1.300 0.395 0.592 6.750 0.076 0.114
1.400 0.366 0.550 7.000 0.073 0.110
1.500 0.342 0.513 7.250 0.071 0.106
1.600 0.321 0.481 7.500 0.068 0.103
1.700 0.302 0.453 7.750 0.066 0.099
1.800 0.285 0.428 8.000 0.064 0.096
1.900 0.270 0.405 8.250 0.060 0.090
2.000 0.257 0.385 8.500 0.057 0.085
2.100 0.244 0.366 8.750 0.054 0.080
2.200 0.233 0.350 9.000 0.051 0.076
2.300 0.223 0.335 9.250 0.048 0.072
2.400 0.214 0.321 9.500 0.045 0.068
2.500 0.205 0.308 9.750 0.043 0.065
2.600 0.197 0.296 10.000 0.041 0.062
2.700 0.190 0.285 10.250 0.039 0.059
2.800 0.183 0.275 10.500 0.037 0.056
2.900 0.177 0.265 10.750 0.036 0.053
3.000 0.171 0.257 11.000 0.034 0.051
3.100 0.165 0.248 11.250 0.032 0.049
3.200 0.160 0.240 11.500 0.031 0.047
3.300 0.155 0.233 11.750 0.030 0.045
3.400 0.151 0.226 12.000 0.029 0.043
3.500 0.147 0.220 12.250 0.027 0.041
3.600 0.143 0.214 12.500 0.026 0.039
3.700 0.139 0.208 12.750 0.025 0.038
3.800 0.135 0.203 13.000 0.024 0.036
3.900 0.132 0.197 13.250 0.023 0.035
4.000 0.128 0.192
4.000 0.128 0.192 13.500 0.023 0.034

TABLE 1
CBC 2010 / ASCE 7-05 ACCELERATION RESPONSE SPECTRA
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Exploration Location Plan

Figure 2A

Reference: Google Earth
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Paseo de Valencia Widening Project
Laguna Hills, California

Regional Geologic Map

Figure 4

Reference: USGS, Preliminary Geologic Map of the 
Santa Ana 30’ x 60’ Quadrangle.
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Figure 5

Project Site

Reference: Caltrans ARS Online v1.0.4

NI-RC (O
FFSHO

RE O
R  DANA PT SECTIO

N)

SAN JOAQUIN HILLS
BLIND

THRUST

PALO
S VERD

ES FAU
LT ZO

N
E 

(SAN
TA M

O
N

IC
A B

ASIN
 SEC

T)

(TEMECULA SECTION)

ELSINORE FAULT ZONE
(GLEN IVY SECTION)

THUMS-HUNTINGTON BEACH

FAULT-SOUTHERN

NI-RC (S. LOS ANGELES BASIN

-SOUTHERN)

SECTION-NORTHERN)

NORTHERN



 

 

 

 

 

 

 

 

 
APPENDIX A 

                           FIELD INVESTIGATION 
 

 

 



 

N:\Projects\_AV\I500\IR-556 Paseo de Valencia\Report\Appendix A.doc  

 

 
APPENDIX A 

FIELD INVESTIGATION 
 
A.1 Introduction 

The subsurface conditions at the Paseo de Valencia site were investigated by 
performing six hollow-stem auger borings on March 30, 2012.  The locations of the 
explorations are presented in Figure 2A, 3A, and 3B of the main report.  A summary 
of field explorations is presented in Table A-1. 

Prior to beginning the exploration program, access permission and drilling permits 
were obtained as necessary from the City of Laguna Hills.  Subsurface utility maps 
were reviewed prior to selecting locations for subsurface investigations.  
Underground Service Alert (USA) was notified and each exploration location was 
cleared for underground utilities.  Approved traffic control plans were implemented 
where necessary during field activities.  The exploration methods are described in 
the following sections.     

 
A.2 Soil Drilling and Sampling 

Drilling, Logging, and Soil Classification 

Borings were performed by GDC’s drilling subcontractors Scott’s Drilling Service 
under the continuous technical supervision of a GDC field engineer, who visually 
inspected the soil samples, measured groundwater levels, maintained detailed 
records of the borings, and visually / manually classified the soils in accordance with 
the ASTM D 2488 and the Unified Soil Classification System (USCS).  Logging and 
classification was performed in general accordance with Caltrans “Soil and Rock 
Logging, Classification, and Presentation Manual (2010 Edition)”.  A Boring Record 
Legend and Key for Soil Classification are presented in Figures A-1A through A-1E. 
The boring records are presented in Figures A-2 through Figure A-7. 

Sampling 

Bulk samples of soil cuttings were collected at selected depths and drive samples 
were collected at a typical interval of 2.5 feet from the borings. The sampling was 
performed using Standard Penetration Test (SPT) samplers in accordance with 
ASTM D 1586 and Ring-Lined “California” Split Barrel samplers in accordance with 
ASTM D 3550.   

Bulk samples were collected from auger cuttings and placed in plastic bags. 

SPT drive samples were obtained using a 2-inch outside diameter and 1.375-inch 
inside diameter split-spoon sampler without lining. The soil recovered from the SPT 
sampling was sealed in plastic bags to preserve the natural moisture content.  
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California drive samples were collected with a 3-inch outside diameter 2.5-inch 
inside diameter split barrel sampler with a 2.42-inch inside diameter cutting shoe.  
The sampler barrel is lined with 18-inches of metal rings for sample collection and 
has an additional length of waste barrel.  Stainless steel or brass liner rings for 
sample collection are 1-inch high, 2.42-inch inside diameter, and 2.5-inch outside 
diameter.  California samples were removed from the sampler, retained in the metal 
rings and placed in sealed plastic canisters to prevent loss of moisture.   
 
At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven 18 inches or to refusal (50 blows per 
6 inches) with a 140-lb hammer free-falling a height of 30-inches using a rope and 
cathead hammer.   

Compared to the SPT, the California sampler provides less disturbed samples.  
 
Penetration Resistance 
 
SPT blow counts adjusted to 60% hammer efficiency (N60) are routinely used as an 
index of the relative density of coarse grained soils, and are sometimes used (but 
less reliable) to estimate consistency of cohesive soils.  For samples collected using 
non-SPT samplers, different hammer weight and drop height, and/or efficiency 
different than 60%, correction factors can be applied to estimate the equivalent SPT 
N60 value following the approach of Burmister (1948) as follows: 
 

N*60 =    NR * CE * CH * CS 

where 

N*60 = equivalent SPT N60 

NR = Raw Field Blowcount (blows per foot) 

CE = Hammer Efficiency Correction = Eri / 60% 

CH = Hammer Energy Correction = (W * H) / (140 lb * 30 in) 

CS = Sampler Size Correction = [(2.0 in)2-(1.375 in)2]/[Do
2-Di

2] 

Eri = hammer efficiency, % 

W= actual drive hammer weight, lbs 

H = actual drive hammer drop, inch 

Do, Di = actual sampler outside and inside diameter, respectively, inches 

 
Burmister’s correction assumes that penetration resistance (blowcount) is inversely 
proportional to the hammer energy.  For a hammer other than a 140# hammer 
with 30” drop the hammer energy correction is equal to the ratio of the theoretical 
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hammer energy (weight times drop) to the theoretical SPT hammer energy, or CH =  
(W * H) / (140 lb * 30 in). 
 
Burmister’s correction assumes that penetration resistance (blowcount) is 
proportional to the annular end area of the drive sampler. For California drive 
samplers with  Do=3 inch and Di=2.42 inch the sampler size correction factor is the 
ratio of the annular area of an SPT split spoon to that of the California Sampler, or 
CS =[2.02-1.3752]/[32-2.422] = 0.67.   
 
To normalize the field SPT and California blowcounts to a hammer with 60% 
efficiency, an energy correction factor equal to Hammer Efficiency (%) / 60% was 
applied to the field blowcounts.  Hammer efficiency was determined by published 
correlations with the CME Automatic Hammer blow count rate (USBR, 1999). 
 
The correction factors applied to obtain N*60 are summarized in the following table: 
 

Borings 
Hammer 

Type 

Hammer 
Weight 

and 
Drop 

CH 
Hammer 
Efficiency 

(%) 
CE 

Cal 
Sampler 

Dimensions 
CS 

Combined 
Correction 

Factor 
SPT 

Samples 

Combined 
Correction 

Factor 
CAL 

Samples 
 

A-12-001 
A-12-002 
A-12-003 
A-12-004 
A-12-005 
A-12-006 

 

Rope 
and 

Cathead 

140# 
30” or 
other 

1.0 60 ERi/60 Do=3.0” 
Di=2.42” 

0.67 1.0 0.67 

 
Corrected N*60 are generally used, with due engineering judgment, only for 
qualitative assessment of in place density or consistency, and are not used for other 
more critical analyses such as liquefaction.  
 
Relative Density and Consistency 
 
Equivalent SPT N60 values were used as the basis for classifying relative density of 
granular/cohesionless soils.  Wherever possible consistency classification of cohesive 
soils was based on undrained shear strength estimated in the field with a pocket 
penetrometer or by testing in the laboratory. Where pocket penetrometer or other 
tests could not be performed, consistency of cohesive soils was estimated by 
correlations to Equivalent SPT N60. The correlations for consistency and relative 
density are shown in the Boring Record Legend, Figures A-1A through A-1C.  Drive 
sample field blow counts, SPT N*60 values, pocket penetrometer readings, and 
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corresponding density/consistency classifications are presented on the boring 
records.  
 
Borehole Abandonment 
 
At the completion of the drilling groundwater was measured and the borings were 
abandoned by backfilling the borehole with drill cuttings, as indicated on the 
records.  The surface was patched with cold mix asphalt concrete or quickset 
concrete, as necessary.  Notes describing the borehole abandonment are presented 
at the bottom of each boring record. 
 
Sample Handling and Transport 
 
Geotechnical samples were sealed to prevent moisture loss, packed in appropriate 
protective containers, and transported to the geotechnical laboratory for further 
examination and geotechnical testing.  
 
Laboratory Testing 
 
The soils were further examined and tested in the laboratory and classified in 
accordance with the Unified Soil Classification System following ASTM D 2487 and 
D 2488 (see Figures A-1D and A-1E).  Field classifications presented on the records 
were modified where necessary on the basis of the laboratory test results.  
Descriptions of the laboratory tests performed and a summary of the results are 
presented in Appendix B. 
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A.3 List of Attached Tables and Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table A-1    Summary of Field Explorations 
 
List of Figures  
 
Figure A-1A through A-1C  Boring Record Legend  
Figure A-1D and A-1E            Key for Soil Classification  
Figures A-2 through A-7  Boring Records  
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TABLE A-1 

SUMMARY OF FIELD EXPLORATIONS 
 

Approximate Exploration 
Location 

Exploration  
Exploration 

No. 
Latitude Longitude 

Date 
Type 

Surface 
Elevation 

(ft)  

Total 
Depth 

(ft) 

Figure 
No. 

A-12-001 33°36'4.12"N 117°42'6.88"W 3/30/12 HSA 346 16.5 A-2 

A-12-002 33°36'0.73"N 117°42'5.91"W 3/30/12 HSA 357 16.5 A-3 

A-12-003 33°35'58.20"N 117°42'7.10"W 3/30/12 HSA 360.5 5 A-4 

A-12-004 33°35'54.24"N 117°42'4.36"W 3/30/12 HSA 371.5 21.5 A-5 

A-12-005 33°35'50.32"N 117°42'5.60"W 3/30/12 HSA 372 16.5 A-6 

A-12-006 33°35'45.89"N 117°42'4.09"W 3/30/12 HSA 362 16.5 A-7 

 
Notes: 1) Boring locations are illustrated in Figures 2A, 3A, and 3B of the main report. 

 2) Elevations estimated to nearest 0.5 ft using measuring wheel and topographic map. 

 3) Ground water was not encountered in the borings in this field investigation. 

 HSA = Hollow-Stem Auger 
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Paseo de Valencia Widening Project
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BORING RECORD LEGEND #1

Figure A-1A

HOLE IDENTIFICATION
Holes are identified using the following 
convention:

H – YY – NNN

Where:

H: Hole Type Code

YY: 2-digit year

NNN: 3-digit number (001-999)

SOIL IDENTIFICATION AND 
DESCRIPTION SEQUENCE

Describe the soil using descriptive terms in 
the order shown

Minimum Required Sequence:

USCS Group Name (Group Symbol); Consistency or 
Density; Color; Moisture; Percent or Proportion of Soil; 
Particle Size; Plasticity (optional).

= optional for non-Caltrans projects

Where applicable:

Cementation; % cobbles & boulders; 
Description of cobbles & boulders; 
Consistency field test result

Description Sequence Examples:

SANDY lean CLAY (CL); very stiff; 
yellowish brown; moist; mostly fines; 
some SAND, from fine to medium; few 
gravels; medium plasticity; PP=2.75.

Well-graded SAND with SILT and 
GRAVEL and COBBLES (SW-SM); 
dense; brown; moist; mostly SAND, 
from fine to coarse; some fine GRAVEL; 
few fines; weak cementation; 10% 
GRANITE COBBLES; 3 to 6 inches; 
hard; subrounded.

Clayey SAND (SC); medium dense, 
light brown; wet; mostly fine sand,; little 
fines; low plasticity.

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010).



GDC Project No. IR-556

Paseo de Valencia Widening Project
Laguna Hills, CA

BORING RECORD LEGEND #2

Figure A-1B

REFERENCE: Caltrans Soil and Rock Logging,  Classification,

and Presentation Manual (2010).

(2.4” ID, 3” OD)

(after drilling, date)



GDC Project No. IR-556

Paseo de Valencia Widening Project
Laguna Hills, CA

BORING RECORD LEGEND #3

Figure A-1C

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010), with 
the exception of consistency of cohesive soils vs. 
N60.



GDC Project No. IR-556

Paseo de Valencia Widening Project
Laguna Hills, CA

KEY FOR SOIL CLASSIFICATION #1

Figure A-1D

CLASSIFICATION OF INORGANIC FINE GRAINED SOILS (Soils with >50% finer than No. 200 Sieve)

CL:  LL<50; above A-Line.

CH: LL>50; above A-Line.

ML: LL<50; below A-Line, or PI<4,
or Non-Plastic

MH: LL>50; below A-Line.

CL-ML: above A-Line and PI=4 to 7

CL/CH, ML/MH: at or near LL=50

ML/CL, MH/CH: at or near the A-Line

Laboratory Classification of Clay and Silt Field Identification of Clays and  SiltsREFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010).

Reference: 
ASTM D 2487 and 2488
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Paseo de Valencia Widening Project
Laguna Hills, CA

KEY FOR SOIL CLASSIFICATION #2

Figure A-1E

Note: Values estimated to nearest 5% to be used for visual identification, values in parentheses to be
used for classification when based on laboratory grain size data.

Reference: 

ASTM D 2487 and 2488

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010).

CLASSIFICATION OF COARSE-GRAINED SOILS (Soils with <50% “fines” passing No. 200 Sieve)

(<5% fines)

(<5% fines)

(5-12% fines)

(>12% fines)

(>12% fines)

(5-12% fines)

Granular Soil Gradation Parameters
Coefficient of Uniformity: Cu = D60/D10

Coefficient of Curvature: Cc= D30
2 / (D60 x D10)

D10 = 10% of soil is finer than this diameter

D30 = 10% of soil is finer than this diameter

D60 = 10% of soil is finer than this diameter

Group
Symbol Gradation or Plasticity Requirement

SW……………Cu > 6  and  1 < Cc < 3

GW …………...Cu > 4  and  1 < Cc < 3

GP or SP……….Clean gravel or sand not meeting 

requirement for SW or GW

SM or GM……...Non-plastic fines or below A-Line or PI<4

SC or GC……….Plastic fines or above A-Line and PI>7
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Lean CLAY (CL); olive brown; moist; fine SAND;
medium plasticity; (CAPISTRANO FORMATION).

86% fines; 14% SAND
Very stiff; tan brown; oxidation; PP=2.5.

PP=3.0; increased oxidation staining.

PP=3.25.

PP=3.75; dark brown spots in addition to oxidation.

PP=4.0; hard; increase in fines.

Boring terminated at 16.5 ft bgs.
Ground water not encountered. No caving.
Borehole backfilled with soil cuttings and tamped to
surface.
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Lean CLAY with SAND (CL); moist; brown; fine SAND;
medium plasticity; (CAPISTRANO FORMATION).

PP=3.75; very stiff.
78% fines; 22% SAND

Sandy Lean CLAY (CL); light brown/tan; moist; fine
SAND; PP>4.5.

Lean CLAY with SAND (CL); hard; olive-green/brown;
moist; fine SAND; medium plasticity; abundant
oxidation; PP>4.5; (CAPISTRANO FORMATION).

Tan; mottled with orange oxidation; PP>4.5.

PP>4.5.

Boring terminated at 16.5 ft bgs.
Ground water not encountered.  No caving.
Borehole backfilled with soil cuttings and tamped to
surface.
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Hand Auger to 5 ft due to numerous buried utilities.
ASPHALT OVERLAY (4.5") over ASPHALT (4.5") over
BASE (10").

    Lean CLAY with SAND (CL); brown; moist; fine to
    medium SAND; trace GRAVEL.
      76% fines; 21% SAND; 3% GRAVEL
     Olive gray-brown; fine SAND; medium plasticity.
     SAND (SP); orangish-brown; moist; medium SAND;
     nonplastic to low plasticity (TRENCH BACKFILL).
     Lean CLAY with SAND (CL); olive gray-brown;
     moist; fine SAND; medium plasticity; (CAPISTRANO
FORMATION).
Boring terminated at 5 ft bgs.
Ground water not encountered. No caving.
Borehole backfilled with soil cuttings and tamped to
within 4" of surface.
Surface patched with concrete with added black dye.
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Lean CLAY with SAND (CL); brown; moist; fine SAND;
medium plasticity; (CAPISTRANO FORMATION).

PP>4.5; hard; brown with white veins.
85% fines; 15% SAND

PP>4.5; tan with white spots; fine SAND; highly
cemented.

PP>4.5; light brown.

PP>4.5; olive green-brown; moist; fine SAND; medium
plasticity; oxidation present; sample fractures on 45
degree planes that contain white fine SAND beds.

Lean CLAY (CL); hard; olive green-brown with white
veins; moist; fine SAND; abundant oxidation; PP>4.5.
88% fines; 12% SAND

PP>4.5.

Boring terminated at 21.5 ft bgs.
Ground water not encountered. No caving.
Borehole backfilled with soil cuttings and tamped to
surface.
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Hand auger to 5 ft due to numerous utilities.
ASPHALT (7") over BASE (14")

Silty, Clayey SAND (SC-SM); brown; moist; fine-medium
SAND.
Lean CLAY with SAND (CL); olive green-brown; moist;
fine SAND; medium plasticity; (CAPISTRANO
FORMATION).

PP>4.5; hard; dark brown.
85% fines; 15% SAND

PP>4.5; white veins.

PP>4.5; occcasional oxidation horizons.

PP>4.5; slight increase in SAND; some SILT.

Boring terminated at 16.5 ft bgs.
Ground water not encountered. No caving.
Borehole backfilled with soil cuttings and tamped to
within 4" of surface.
Surface patched with concrete with added black dye.
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36
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 Silty SAND (SM); tan; moist; fine to medium SAND;
     gravel up to 1/4" in diameter; vegetation; (TOPSOIL).
Lean CLAY (CL); moist; tan with oxidation; fine SAND ;
SILT; cemented layers; (CAPISTRANO FORMATION).

PP>4.5; hard.
89% fines; 11% SAND

PP>4.5; multicolored tan, brown; abundant oxidation
horizons.

PP>4.5; olive green-brown; oxidation; medium plasticity.

PP>4.5; increase in cementation.

PP>4.5; mica present through out sample.

Boring terminated at 16.5 ft bgs.
Ground water not encountered. No caving.
Borehole backfilled with soil cuttings and tamped to
surface.
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APPENDIX B 
LABORATORY TESTING 

 
B.1 General 
 
The laboratory testing was performed using appropriate American Society for Testing 
and Materials (ASTM) and Caltrans Test Methods (CTM).   
 
Modified California drive samples, Standard Penetration Test (SPT) drive samples, and 
bulk samples collected during the field investigation were carefully sealed in the field 
to prevent moisture loss. The samples of earth materials were then transported to the 
laboratory for further examination and testing.  Tests were performed on selected 
samples as an aid in classifying the earth materials and to evaluate their physical 
properties and engineering characteristics.  Laboratory testing for this investigation 
included: 
 
 Soil Classification: USCS (ASTM D 2487) and Visual Manual (ASTM D 2488); 
 Moisture content (ASTM D 2216) and Dry Unit Weight (ASTM D 2937); 
 Atterberg Limits (ASTM D 4318); 
 Grain Size Distribution (ASTM D 422) & % Passing #200 Sieve (ASTM D 1140); 
 Expansion Index (ASTM D 4829); 
 Direct Shear (ASTM D 3080); 
 R-Value (CTM 301); 
 Soil Corrosivity:  

o pH (CTM 643); 
o Water-Soluble Sulfate (ASTM D 516, CTM 417); 
o Water-Soluble Chloride(Ion-Specific Probe, CTM 422); 
o Minimum Electrical Resistivity (CTM 643). 

 
Brief descriptions of the laboratory testing program and test results are presented 
below.   
 
B.2 Soil Classification 
 
Earth materials recovered from subsurface explorations were classified in general 
accordance with Caltrans’ “Soil and Rock Logging Classification Manual, 2010”.   The 
subsurface soils were classified visually / manually in the field in accordance with the 
Unified Soil Classification System (USCS) following ASTM D 2488; soil classifications 
were modified as necessary based on testing in the laboratory in accordance with 
ASTM D 2487.  The details of the soil classification system and boring records 
presenting the classifications are presented in Appendix A. 
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B.3 Moisture Content and Dry Unit Weight 
 

The in-situ moisture content of selected bulk, SPT, and Ring samples was determined 
by oven drying in general accordance with ASTM D 2216.  Selected California Ring 
samples were trimmed flush in the metal rings and wet weight was measured.  After 
drying, the dry weight of each sample was measured, volume and weight of the metal 
containers was measured, and moisture content and dry density were calculated in 
general accordance with ASTM D 2216 and D 2937.  Results of these tests are 
presented on the boring records in Appendix A. 
 
B.4 Atterberg Limits 
 
Characterization of the fine-grained fractions of soils was evaluated using the 
Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to determine 
the Plasticity Index in accordance with ASTM D 4318.  Results of these tests are 
presented on the boring records in Appendix A and are plotted on a Plasticity Chart in 
Figure B-1 of this Appendix. 
 
B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 
 
Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (soil passing No. 200 sieve) was determined for selected samples in accordance 
with ASTM D 1140.  For selected samples the washed fraction retained on the No. 
200 sieve was then screened on a No. 4 sieve, and the percentage retained on No. 4 
was weighed to determine the percentage of gravel.  For selected samples, the 
washed material retained on No. 200 sieve was shaken through a standard stack of 
sieves in accordance with ASTM D 422 to determine the grain size distribution.  For 
selected samples, the grain size distribution of the fraction finer than No. 200 sieve 
was determined by Hydrometer Analysis in accordance with ASTM D 422.  The results 
of grain size distribution tests are plotted in Figure B-2 of this appendix.  The relative 
proportion (or percentage) by dry weight of gravel (retained on No. 4 sieve), sand 
(passing No. 4 and retained on No. 200 sieve), and fines (passing No. 200 sieve) are 
listed on the boring records in Appendix A. 
 
B.6 Direct Shear Test 
 
To determine the drained shear strength parameters of the on-site soils, direct shear 
tests were performed on a select in situ sample in accordance with ASTM D 3080. 
After the initial weight and volume measurements were made, the sample was placed 
in the shear machine, and a selected normal load was applied. The sample was 
saturated or kept at field moisture (to model worst case field conditions), allowed to 
consolidate under the selected normal load, and then sheared to failure.  Shear rate 
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was selected to maintain drained conditions.  Shear stress and vertical/horizontal 
sample deformations were monitored throughout the test. The process was repeated 
on additional samples of the same soil material at two additional normal loads. The 
test results are presented in Figure B-3 of this appendix. 
 
B.7 R-Value 
 
A Resistance or R-Value test was performed on selected bulk samples of the subgrade 
soils encountered under proposed pavement locations. The test was conducted in 
general accordance with CTM 301.  The test results are summarized in Table B-3 of 
this appendix. 
 
B.8 Soil Corrosivity 
 
Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included minimum electrical 
resistivity and soil pH (Caltrans method 643), water-soluble chlorides (Orion 170A+ 
Ion Probe), and water-soluble sulfates (ASTM D 516).  The test results are presented 
in Table B-2 of this appendix.   
 
B.9 List of Attached Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table B-1   Expansion Index Test Results 
Table B-2   Corrosion Test Results 
Table B-3   R-Value Test Results 
 
List of Figures 
 
Figure B-1   Atterberg Limits Test Results  
Figure B-2   Grain Size Analysis Test Results 
Figure B-3   Direct Shear Results 
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Table B-1 

Expansion Index Test Results 

BORING 
NO 

SAMPLE 
NO 

DEPTH 
(feet) 

SOIL 
TYPE 

 
EXPANSION 

INDEX 
 

EXPANSION 
POTENTIAL 

A-12-004 B-1 0-5 CL 68 “Medium” 

 
 

 

Table B-2 

Corrosion Test Results 

BORING NO SAMPLE NO 
DEPTH 

(FT) 
SOIL 
TYPE 

PH 
CALTRANS 

643 

SULFATE 
CONTENT 
CALTRANS  
417 (ppm) 

CHLORIDE 
CONTENT 
CALTRANS 
422 (ppm) 

MINIMUM 
RESISTIVITY 
CALTRANS    

532 (ohm-cm) 

A-12-004 B-1 0-5 CL 8.06 20 106 581 

 
 
 

Table B-3 

R-Value Test Results 

BORING 
NO 

SAMPLE 
NO 

DEPTH 
(feet) 

SOIL TYPE R-Value 

A-12-001 B-1 0-5 CL 15 

A-12-005 B-1 0-5 CL 12 

 



#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

A-12-001 R-2 2.5 4.0 0.8 1.2 23.3 45 20 25 0.13

A-12-005 B-1 0.0 5.0 0.0 1.5 25.6 46 19 27 0.24

A-12-006 B-1 0.0 5.0 0.0 1.5 16.1 46 20 26 -0.15

Figure No. :  B-1
Date :

(ASTM D-4318 / CT-204 / T-89)
04/10/12
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Boring Sample
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+

Date : Figure No. : B-2
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SAMPLE: A-12-002 @ 6' - 6½' PEAK ULTIMATE

Description:  Brown sandy lean clay (CL) ' 33 o 33 o

C' 700 PSF 300 PSF

IN-SITU AS-TESTED
STRAIN RATE: IN/MIN d 114.8 PCF 114.8 PCF
(Sample was consolidated and drained) wc 13.2 % 17.3 %

DIRECT SHEAR TEST RESULTS     Project No. IR-556
FIGURE B-3
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Boring A-12-001 Boring A-12-002 

 
Boring A-12-003 Boring A-12-004 
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Boring A-12-005 Boring A-12-006 

 
Dig Alert markings on ground near boring B-2 Asphalt patch after borehole completion 
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Looking south along the northbound lanes Looking south along the southbound lanes 

  
Looking south along the northbound lanes Looking south along the southbound lanes 
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     Irvine, CA 92618 
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GROUP DELTA CONSULTANTS, INC. 
32 Mauchly, Suite B 

Irvine, California 92618 
Tel. (949) 450-2100 
Fax (949) 450-2108 

 
 
 
 

GDC Project No. IR-556 Phase 2 
December 20, 2012



 

December 20, 2012 
 
 
STV Incorporated 
100 Pacifica, Suite 140 
Irvine, CA 92618 
 
Attention: Tapas Dutta, P.E. 
 
Subject: Supplemental Geotechnical Investigation 

Potential Construction Impacts to  
Residences along Sunset Place West  
Paseo de Valencia Widening Project 

 Laguna Hills, California 
GDC Project No. IR-556 Phase 2 

 
Dear Tapas: 
 
Group Delta Consultants, Inc. (GDC) is pleased to provide this report of additional 
geotechnical study to investigate geotechnical conditions within and adjacent to 
selected residential properties along Sunset Place West and to perform an 
engineering evaluation of the potential impacts of construction on these residences 
due to the proposed widening of Paseo de Valencia.  
 
We appreciate the opportunity to provide geotechnical services for this project. If 
you have any questions pertaining to this report, or if we can be of further service, 
please do not hesitate to contact us. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.  
 
 
 
 
 
 
 
Curt Scheyhing, PE, GE     Stephanie Gunawan  
Associate Geotechnical Engineer    Staff Engineer 
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SUPPLEMENTAL GEOTECHNICAL INVESTIGATION  
POTENTIAL CONSTRUCTION IMPACTS TO RESIDENCES  

ALONG SUNSET PLACE WEST 
PASEO DE VALENCIA WIDENING PROJECT 

LAGUNA HILLS, CALIFORNIA 
 
 
1.0 INTRODUCTION 
 
This supplemental Geotechnical Report presents the results of additional 
geotechnical investigation and conclusions and recommendations regarding the 
potential impacts of project construction on existing residential structures along 
Sunset Place West adjacent to the project site.  The site location is presented on the 
Vicinity Map in Figure 1A and Topographic Map in Figure 1B.  This report 
supplements our geotechnical recommendations for project design and 
construction presented in our report dated May 21, 2012.  
 
1.1 Project Description 
 
STV is providing engineering services to the City of Laguna Hills (City) for the 
proposed widening of an approximately 0.4 mile section of Paseo de Valencia 
located between Kennington Drive and Laguna Hills Drive in Laguna Hills, 
California.  An approximately 70 ft wide greenbelt with riding and hiking trails 
separates the existing Paseo de Valencia roadway from the toe of slope of the 
adjacent residential properties.  To accommodate the roadway widening, the new 
roadway will encroach about 10 feet into the greenbelt, bringing the roadway slightly 
closer to the properties.   
 
Construction will include demolition of the existing roadway pavements, limited 
grading consisting of cuts and fills less than a few feet, and construction of new 
pavements. Construction equipment may include excavators, graders, dozers, other 
truck mounted equipment, and pavement breakers.   
 
Homeowners in residences along Sunset Place have expressed opposition to the 
project, citing concerns of noise, vibration, and adverse impacts to their homes from 
construction operations.  In addition, the homeowners have reported existing 
distress to their residences, and the fact that the distress may be related to the 
homes being supported on expansive clay fill soils.   
 
This study focuses on the area of the homes on Sunset Place West and the adjacent 
greenbelt and project area as shown in Figure 2A. The layout and typical cross 
sections of the proposed widening are shown as Figure 2B and 2C, respectively.  
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1.2 Homeowner Concerns 
 
As a part of their community outreach efforts, the City held a Public Information 
Meeting on April 16th, 2012. During and subsequent to the meeting numerous local 
homeowners and their homeowners associations (particularly those along Sunset 
Place West, as shown in Figure 2A) submitted emails and comment cards voicing 
concerns and opposition to the project.  In addition to general comments about 
open space encroachment, noise and need for soundwalls, pollution and related 
health concerns, reduced property values, and safety some homeowners cite 
existing problems with their homes and the concern that construction of the 
proposed project may exacerbate these problems.  The residents reported problems 
generally include un-level house foundations, distress/cracks on ceilings, walls, 
hardscape and foundations, and building / slope movement indicated by tilted fence 
pilasters.  
 
1.3 Purpose and Scope of Work 
 
The purpose of our investigation is to evaluate from a geotechnical perspective, the 
potential effect of the proposed street widening on the adjacent private properties 
and the potential causes of existing reported distress on the residential property 
along Sunset Place West. Our scope of work included the following: 

 
 Performing a visual and photographic site reconnaissance and visibly 

observing conditions along the front and rear property lines of residences on 
Sunset Place West; 

 Reviewing published historical topographic maps, aerial photographs, 
residential tract grading plans, and residential development geotechnical 
reports to estimate the location and depth of fill soils placed within the study 
area; 

 Obtaining an encroachment permit from the City of Laguna Hills; 

 Marking and clearing utilities through DigAlert; 

 Performing four (4) hollow stem auger borings along the property line 
between greenbelt and residences to investigate local subsurface conditions; 

 Performing laboratory testing on samples recovered from the borings; 

 Estimating the extent, depth, and engineering properties of fill materials 
underlying the Sunset Place West residences; 

 Evaluating the likely causes of existing distress manifested at the residences; 

 Evaluating the potential for settlement and vibrations at the residential 
properties caused by construction operations; 
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 Developing geotechnical recommendations for settlement and vibration 
monitoring during construction; and 

 Presenting the data, conclusions, and recommendations in this report. 

 
1.4 Pertinent Reports and Investigation 
 
Our understanding of this project is based on discussions with engineers at STV, our 
review of available geologic and geotechnical information and preliminary 
engineering plans for the existing and proposed improvements.  The key references 
are summarized below:  
 

 H.V Lawmaster & Co., Inc. November 24, 1976, “Soil Compaction Testing & 
Inspection, Final Report on Mass Grading Tract No. 8855, 25106 Paseo De 
Valencia, Laguna Hills, California,” prepared for 21st Century Builders, Inc., 
Newport Beach, CA.  

 H.V Lawmaster & Co., Inc. July 8, 1976, “Foundation Investigation, 
Proposed Residential Development, Tentative Tract No. 8855, El Toro, 
Orange County, California,” prepared for Bayshore/Olmstead Development, 
Newport Beach, CA.  

 John F. Wiss, 1981, “Construction Vibrations: State-of-the-Art,” Journal of 
the Geotechnical Engineering Division, Vol. 107, No.2, pp.167-181. 

 Jones & Stokes, June 2004, “Transportation- and Construction-Induced 
Vibration Guidance Manual,” prepared for California Department of 
Transportation, Sacramento, CA. 

 Toups Corporation. August 5, 2976, “Precise Grading Plan for Tract No. 
8855, Orange County, California.”  

 USGS, 1981, San Juan Capistrano Quadrangle, California-Orange County, 
7.5 Minute Series (Topographic). 

 USGS, 2008, California Department of Conservation, Division of Mines and 
Geology,” Preliminary Geologic Map of the Santa Ana 30x60’ Quadrangle. 
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2.0 FIELD AND LABORATORY INVESTIGATION 
 
2.1 Previous Investigations 
 
Borings were performed within the rough graded area of Tract No. 8855 in the 
original tract design soils investigation (H.V. Lawmaster, July 1976).  Soil 
compaction and final grading observation was performed and documented in the 
compaction report by H.V. Lawmaster (November 1976). These reports and 
associated boring logs and laboratory test results are presented in Appendix D.  
Group Delta performed field investigation and laboratory testing for the overall 
project, submitted previously (Group Delta, May 21, 2012), and relevant field and lab 
data in the vicinity of this study are presented in Appendix E. 
 
2.2 Current Field Investigation 
 
The subsurface conditions along the boundary between the greenbelt and the 
Sunset Place West properties were further investigated by advancing four (4) 
hollow-stem auger borings at the locations shown in Figures 2A and 3.  An 
additional two borings were planned, but could not be performed due to utility line 
conflicts.  All four borings were performed adjacent to the toe of the Sunset Place 
West slope, at the eastern edge of the greenbelt, south of Beckenham Street. The 
borings were each advanced to a depth of 11.5 feet below the existing grade.  
Details of the investigation and the boring logs are presented in Appendix A. 
 
2.3 Current Laboratory Testing 
 
Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings.  Tests were conducted to develop index, classification, 
strength, and expansive properties of the subsurface materials. The tests included: 

 Moisture Content (ASTM D 2216);  

 Dry Density (ASTM D 2937);  

 USCS Lab Soil Classification (ASTM D 2487);  

 Visual / Manual Soil Classification (ASTM D 2488);  

 Percent Passing #200 Sieve (ASTM D 1140);  

 Atterberg Limits (ASTM D 4318); 

 Expansion Index (ASTM D 4829); and  

 Pocket Penetrometer (N/A). 

 
Selected lab results are shown on the boring records in Appendix A, and detailed 
descriptions of the tests performed and their results are presented in Appendix B. 
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3.0 SITE AND SUBSURFACE CONDITIONS 
 
3.1 Site Conditions 
 
A greenbelt easement (Aliso Creek Riding and Hiking trail) is located just east of 
Paseo De Valencia northbound sidewalk, and contains a paved bike path and an 
unpaved equestrian trail.  Residential properties along Sunset Place West are located 
atop a slope at the east end of the greenbelt, south of Beckenham Street. The slope 
is approximately 15 to 20 feet high with 1.5H: 1V inclination. The greenbelt (Aliso 
Creek Riding and Hiking Trail) is vegetated with grass and small- to medium-sized 
trees.  There are two trails that meander through the greenbelt, a paved walking 
path and an unpaved decomposed granite equestrian trail.  The slope between the 
houses and greenbelt is heavily vegetated with tall trees, shrubs, and grass. Site 
photographs are shown in Appendix C, and site plans are shown in Figures 3 and 4. 
 
Currently, the toe of the slope is about 72 to 77 feet away from the northbound 
sidewalk on Paseo de Valencia. The distance from the toe of the slope to the 
sidewalk after the improvement will range from 61 to 66 feet away from the sidewalk 
(see Figure 2C). 
 
3.2 Topography 
 
The approximate original site topography prior to residential development is shown 
on the USGS Topographic 7.5‘ Quadrangle Map in Figure 1B.  Review of residential 
grading plans and geotechnical report (H.V Lawmaster, 07-08-76) indicates that the 
residential tract was graded in 1973 under observation of Woodward-McNeill & 
Associates by cutting into the natural hillside along the east side and placing 
compacted fill slopes inclined at 1.5h: 1v along the west side of Sunset Place.  The 
USGS map contours are shown superimposed upon the site grading plan in 
Figure 4, along with the approximate cut-fill line and extent of existing fill.  It can be 
seen that the homes along Sunset Place West are supported entirely on a variable 
depth of fill material ranging from a few feet near Sunset Place to about 15 to 20 
feet near the top of slope, as shown in Cross-Section A-A’ in Figure 5.  Existing site 
elevations range from about El. 375 to 388 feet along the top of slope, to El. 360 to 
375 feet in the greenbelt (see Figures 3 and 4).   
 
3.3 Existing Distress 
 
The front yard and rear slope areas of the residential properties were visually 
observed for signs of movement or distress. The following features were noted: 
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 Surface runoff and algae growth on sidewalks and other hardscape from 
landscape irrigation;  

 Numerous instances of transverse, longitudinal and alligator cracks in asphalt 
pavement, and cracking in concrete pavement, sidewalks, and curb and 
gutter; 

 Numerous vertical and horizontal cracks on concrete hardscape including 
planter walls, front gate walls, and property separation walls; 

 Numerous cases of separation and uplift at joints between sidewalk or 
hardscape concrete slabs with vertical offsets of ½ to 1 inch; 

 Several cases of tilted front gate pilasters and distortion of the garage door 
frames were observed in front the properties. 

 Several cases of leaning fence pilasters and separations of up to about 1 inch 
between fence pilasters and property side walls near top of slope; 

 An electrical box on Beckenham Street tilted due to apparent uplift in the 
foundation; 

 Circular cracks surrounding manholes. 

 
Selected photos from our site reconnaissance are presented in Appendix C. 
 
3.4 Geology 
 
A regional geologic map of the site from the USGS Santa Ana 30’ x 60’ Quadrangle 
is presented in Figure 6 (USGS, 2008).  The map shows that the site is underlain by 
Tertiary aged Capistrano Formation Siltstone Facies (Tcs). This formation is 
regionally described as white to pale gray, massive to crudely bedded, friable, 
siltstone and mudstone, which contains sandstone and calcareous mudstone beds, 
and sparse diatomaceous and tuffaceous beds.  Technically the unit is claystone 
and known to be moderately to highly expansive.  As previously mentioned, 
man-made fills have been placed over the Capistrano Formation under the 
residences along Sunset Place West. The fill materials were derived from cuts in Tcs, 
and are generally comprised of expansive clays.  Numerous residential fills 
constructed out of Tcs materials in Orange County have experienced movements 
due to the expansive nature of the soils.  A typical cross section illustrating the 
geologic profile is presented in Figure 5.  
 
3.5 Subsurface Conditions 
 
The current boring locations were done within the public right of way that is 
underlain by native Capistrano Formation (Tcs); therefore, our borings did not 
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obtain any samples of fill soils for testing.  However, H.V. Lawmaster drilled borings 
within the existing fill and performed laboratory testing on samples of fill.  These 
borings indicate presence of 11 to 20 feet of fill under the residences along Sunset 
Place West.  The fill is described as Lean Clay, Silty Clay, Clayey Silt, Sandy Lean 
Clay, and Clayey Sand.  Test results indicate the soil is moderately to highly 
expansive.  Refer to boring logs and lab test results in Appendix D. 
 
Capistrano Formation Siltstone (Tcs) was encountered in our borings underlying 
approximately 6 inches of vegetated top soils.  This formation is considered 
poorly-indurated sedimentary rock, and may be considered a “soft rock”.  When 
classified as a soil, the Tcs is very stiff to hard clays of medium to high plasticity (CL 
and CH). 
 
Based on Group Delta’s laboratory testing for the current and previous phase, 
Expansion Index (EI) of the Capistrano Formation (Tcs) tested ranges from 68 to 99 
(average 89), which falls into the category of “medium” to “high” expansion 
potential in accordance with ASTM D 4829.  H.V. Lawmaster (1976) indicated that 
the expansion index of the compacted fill ranged from 69 to 99, with an average of 
86, which is consistent with data from the bedrock materials.  
 
3.6 Groundwater 
 
Upon auger withdrawal, boreholes remained open to the maximum depth with no 
caving.  Groundwater was not encountered in our current or previous investigation 
to the maximum depth explored of 21.5 ft below existing grade.  Evidence of 
localized perched water or seepage was not observed. In addition, H.V. Lawmaster 
performed large diameter bucket auger borings in 1976 and stated that 
“Groundwater or seepage was not encountered in the borings on date of drilling”. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 
 
4.1 Estimation of Fill/Formation Contact 
 
To evaluate the areal extent and depth of fill underlying the residences the following 
data were used: 
 

 USGS 7.5’ Quadrangle map for the original site grades (Figures 1B and 4); 

 Existing site topographic plan showing current site grades (Figure 3); 

 Grading plans for Tract No. 8855 for tract finish grades (Figure 4); 

 H.V. Lawmaster borings drilled within the graded fill areas (see Figure 4, 
Figure 5, and Appendix D). 

 

The cut fill “daylight line” was estimated from original and as-graded site 
topography, as shown in Figure 4.  The daylight line shown on the grading plan is 
slightly further east, indicating benching into the natural slope and/or overexcavation 
was likely done during grading (see Figures 4 and 5).  The evaluation concludes that 
the homes on the west side of Sunset Place West are supported entirely on 
compacted fill ranging from about 5 to 16 feet in thickness. The fill is at its thickest 
at the slope crest, with the west and east limit of the fill estimated to be near the toe 
of the slope and somewhere along the width of Sunset Place West, respectively. The 
fill is underlain by Capistrano Formation Siltstone.  The greenbelt and the homes 
located on the east side of Sunset Place West are underlain directly by Capistrano 
Formation Siltstone.  
 
4.2 Potential Cause of Reported Distress 
 
Based on the laboratory results from GDC and H.V. Lawmaster, both the fill soils 
and the Capistrano Formation Siltstone have medium to high expansion potential. 
Clayey soils are in general susceptible to volume change (shrinkage and swelling) 
due to changes in moisture contents of the soil. Expansive soils generally shrink 
when dried, swell when wetted under low pressure (near the ground surface), and 
compress when wetted under high pressures (deep in a fill).  The shrinkage, 
swelling, and settlement can occur in cycles when subjected to repeated wetting and 
drying.  When expansive soils form a slope, these volume changes can cause the 
slope to move outward and settle near the top.  This process of slope deformation is 
known as “Lateral Fill Extension.”  When a fill slope has thicker fill on the 
downslope side and thinner fill on the upslope side (as is the case here), this 
tendency is increased, and the shallow fill areas may heave while the deeper fill 
settles and / or moves toward the slope.  Group Delta has experience on numerous 
cases where fills constructed out of Capistrano Formation Siltstone have 
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experienced swelling, settlement, and lateral fill extension resulting in damage to 
structures and hardscape. 
 
During our site observation, clayey soils near the top of the slope exhibited 
desiccation / shrinkage cracks which typically occur when the clay soils dry out. In 
other areas we observed irrigation water flowing over sidewalks, algae growth, and 
wet soils indicating excessive irrigation.  Selected site photos are presented in the 
selected photos in Appendix C.  Based on these observations, the soils at the site 
are subjected to repeated cycles of drying and wetting.   
 
It is Group Delta’s opinion that changes in soil moisture content combined with 
highly expansive soils have resulted in volume changes, and these volume changes 
have resulted in heaving, settlement, and lateral fill extension which explains the 
frequent cracks in pavement and hardscape, uneven floors, distorted door frames, 
tilted pilasters, and other structural distress.  
 
4.3 Potential Construction Impacts to Residential Properties 
 
4.3.1 Potential Settlement 
 
Construction vibrations can cause settlement of loose granular (cohesionless) fills or 
dumped clayey fills.  Dense cohesionless soils, stiff clays, and bedrock materials are 
generally not subject to significant settlements due to vibration.  During grading 
construction equipment operating within the Paseo de Valencia right of way will be 
supported on the surface of Capistrano Formation, which is considered not to be 
subject to settlement from vibrations. The fill material forming the slope and the 
foundation soils for the residences is comprised of compacted unsaturated cohesive 
fill material that would classify as stiff to very stiff in consistency. The potential for 
settlement of very stiff unsaturated clay soils due to construction vibrations is 
considered negligible. Therefore, it is our opinion that the vibration from 
construction machinery will not have an adverse impact on Sunset Place West 
homes in the form of soil settlement. 
 
4.3.2 Vibration Impacts on Residents and Properties 
 
The homeowners at the subject site have voiced concerns that construction 
vibrations may affect the integrity of the slope and homes located on top of the 
slope.  We evaluated the vibration impacts in accordance with the following 
references: 
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 John F. Wiss, 1981, “Construction Vibrations: State-of-the-Art,” Journal of 
the Geotechnical Engineering Division, Vol. 107, No.2, pp.167-181. 

 Jones & Stokes, June 2004, “Transportation- and Construction-Induced 
Vibration Guidance Manual,” prepared for California Department of 
Transportation, Sacramento, CA. 

 
 
Assuming construction operations primarily occur in the roadway area, the distance 
between operation of the heavy construction equipment and the toe of the 
residential fill slope is estimated to be a minimum of 60 feet.  The homes 
themselves will be an additional 25 to 35 feet from the equipment.    
 
Wiss (1981) provides a chart to estimate peak particle velocity from various types of 
construction equipment, and threshold peak particle velocity for damage to 
residential and commercial structures (see Figure 7).  Wiss’s chart indicates 
threshold velocities of 1.5 inch/second for damage to residential structures, and 3 
inches per second for commercial buildings.  Caltrans (Jones and Stokes, 2004) 
uses more conservative threshold damage criteria of 0.5 inch/second for newer 
residential and 0.3 inch/second for older residential structures subjected to 
continuous vibration sources.  The Caltrans criteria are shown in Figure 8. 
 
The project will include demolition of the existing pavement, and therefore may 
require a pavement breaker.  Cut fill grading of a few feet and construction of new 
pavement will require various types of grading and construction equipment 
including dozers, graders, and other truck mounted equipment.   
 
Blasting with dynamite, wrecking balls, and diesel or vibratory pile drivers are not 
anticipated for this project. Referring to Figure 7 the pavement breaker with 6-foot 
drop will likely produce the highest vibrations during the construction of the 
roadway. Based on Figure 7, Evaluation of Vibration Effects, the predicted Peak 
Particle Velocity (PPV) at 60 to 85 feet away from the pavement breaker is 
approximately 0.07 to 0.1 inches per second.  For automobiles, trucks, small dozer 
and large bulldozer, the level of resulting vibration (PPV) will be lower. Vehicles 
traveling on a smooth roadway are rarely the source of perceptible ground vibration. 
Even when pavement discontinuities are present, it is generally heavy trucks, not 
automobiles, are the source of the perceptible vibration. 
 
According to the chart and various vibration criteria described in the Caltrans 
Manual, the vibration level resulting from the pavement breaker consistently stays 
below the threshold of vibration considered to cause damage to residential 
structures. The chart shown in Figure 7 suggests that for various types of equipment 
that may be used on this project, the minimum distance away from structures 
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required to maintain peak particle velocity below 0.3 inches per second (Caltrans 
threshold for older residential structures) is as follows: 
 

 Pavement breaker: 30 feet 
 Caisson drilling: 11 feet 
 Trucks:  10 feet 
 Jack Hammers: 6 feet 
 Crane Idling:  <3 feet 
 Small Dozer:  <2 feet 

 
If this or similar equipment maintains setbacks of this distance from residential 
properties, it is unlikely that construction operations would result in structural 
damage.  If heavy equipment operates in closer proximity to these thresholds, there 
would be increased risk of potential damage. 
 
Vibrations that do not exceed the threshold for structural damage can still be 
perceived by humans and may be considered annoying. Guideline Vibration 
Annoyance Potential Criteria in the Caltrans manual is shown in Figure 8, and 
suggests that continuous or frequent intermittent operation of a pavement breaker 
at a distance of 60 to 85 feet (with Peak Particle Velocity from Figure 7 of 0.07 to 
0.1 inch/second) could range from distinctly to strongly perceptible.  Potential 
annoyance caused by different types of equipment operating at various distances 
can be estimated using Figures 7 and 8. 
 
4.4 Conclusions and Recommendations 
 
The following summary conclusions are derived from this study: 
 

 Prior to original site grading the area of Sunset Place, the adjacent greenbelt, 
and the Paseo de Valencia roadway were located on a natural hillside 
exposing bedrock of the Capistrano Formation Siltstone (Tcs), as shown in 
Figure 6; 

 During rough grading of the residential tract in 1973, cuts were made into 
the hillside east of Sunset Place West, and fills were placed west of Sunset 
Place West, to create the residential pads shown in Figure 4; 

 Final grading of the tract and home construction occurred in 1976.  As a 
result, residences along Sunset Place West are supported on a variable 
thickness of compacted fill material ranging from several feet thick at the 
street to 15 or 20 feet thick near the crest of the slope, with a 15 to 20 foot 
high 1.5h: 1v fill slope descending to the greenbelt and Beckenham Street as 
shown in Figures 4 and 5; 
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 Native bedrock is exposed at the toe of slope along the greenbelt and under 
Paseo de Valencia, and is present under the residential fill (Figures 4 and 5). 

 The compacted fill is composed of materials derived from the Capistrano 
Formation, and Expansion Index (EI) testing shows that the fill soil has 
“Medium” to “High” expansion potential; 

 Reported and observed distress to the homes and surrounding areas includes 
the following (see Appendix C): 

o Cracking of pavements, slabs, walls, and other hardscape 

o Heaving and vertical offsets at pavement and slab joints and other 
hardscape 

o Racking of garage doors 

o Settlement / heave of structural slabs and foundations 

o Leaning of top-of-slope pilasters and separation of pilasters from 
property side walls 

o Excessive surface moisture and algae growth 

 The above features are in our opinion a result of heave, settlement, and 
lateral fill extension resulting from volume changes in the expansive soil 
caused by moisture changes within the fill due to irrigation and wetting / 
drying cycles; 

 The proposed heavy construction activity is expected to be located a 
minimum distance of 60 feet from toe of the residential fill and a minimum of 
85 feet from the homes on top of the slope (Figure 2C); 

 At this distance the proposed construction induced vibrations for the worst 
type of anticipated construction equipment are expected to be below the 
threshold of potential damage for older residential structures (see Figures 7 
and 8); 

 However, depending on the type of equipment and setback distance, 
vibration from certain construction operations may be considered annoying 
to occupants of the residential properties.  The vibrations generally are 
expected to classify as distinctly perceptible, but for some equipment could 
classify as strongly perceptible (see Figure 8); 

 Since the site is underlain by compacted cohesive soil and bedrock, 
settlement due to construction activity is considered highly unlikely. 
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In general, it is Group Delta’s opinion that the planned construction activities are not 
likely to cause ground settlement, slope movements, or vibration induced damage 
to the subject properties.  Larger, more disruptive equipment working at closer 
distance than assumed could modify this conclusion.  However, vibrations from 
certain equipment may be perceptible and annoying to occupants.  The following 
recommendations are provided for the City’s consideration to monitor the impacts 
of construction activities and thereby guard against potential damage claims: 
 

 Perform pre-construction inspection to identify existing damage or distress.  
The inspection could include photographic documentation, crack 
measurements, and floor level manometer survey; 

 In the event of claims, post-construction surveys could be performed and 
compared to pre-construction conditions; 

 Consider using equipment that generates lower vibrations, or require 
distance setbacks for certain equipment; 

 Keep nearby residence and property owners informed about the work 
schedule and activities, and limit construction days and hours; 

 Install and monitor survey points along the property line and/or within 
adjacent properties to document any vertical or horizontal movements of the 
ground. 

 Install vibration monitoring instruments along the property line and/or within 
the residential properties to monitor peak particle velocities resulting from 
construction activities.  Specify threshold values that if exceeded should 
trigger shutdown of construction operations.  Instruments would typically 
include particle velocity sensors and a digital recorder/data logger. 

 More details of the monitoring can be provided if desired. 
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5.0 LIMITATIONS 
 
This investigation was performed in accordance with generally accepted 
geotechnical engineering principles and practice.  The professional engineering 
work and judgments presented in this report meet the standard of care of our 
profession at this time.  No other warranty, expressed or implied, is made.  
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Exploration Location Plan

Figure 2A

Reference: Google Earth
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Regional Geologic Map

Figure 6

Reference: USGS, Preliminary Geologic Map of the 
Santa Ana 30’ x 60’ Quadrangle.
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Evaluation of Vibration Effects

Figure 7
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Figure 8

Ref: Caltrans Transportation- and Construction-Induced Vibration 
Manual. Prepared by: Jones & Stokes (June 2004)
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APPENDIX A 

FIELD INVESTIGATION 
 
A.1 Introduction 

The subsurface conditions at the Paseo de Valencia site were investigated by 
performing four hollow-stem auger borings on November 27, 2012.  The locations 
of the explorations are presented in Figure 2A and 3 of the main report.  A summary 
of field explorations is presented in Table A-1. 

Prior to beginning the exploration program, access permission and drilling permits 
were obtained as necessary from the City of Laguna Hills.  Underground Service 
Alert (USA) was notified and each exploration location was cleared for underground 
utilities.  The exploration methods are described in the following sections.     

 
A.2 Soil Drilling and Sampling 

Drilling, Logging, and Soil Classification 

Borings were performed by GDC’s drilling subcontractor Scott’s Drilling Service 
under the continuous technical supervision of a GDC field engineer, who visually 
inspected the soil samples, measured groundwater levels, maintained detailed 
records of the borings, and visually / manually classified the soils in accordance with 
the ASTM D 2488 and the Unified Soil Classification System (USCS).  Logging and 
classification was performed in general accordance with Caltrans “Soil and Rock 
Logging, Classification, and Presentation Manual (2010 Edition)”.  A Boring Record 
Legend and Key for Soil Classification are presented in Figures A-1A through A-1E. 
The boring records are presented in Figures A-2 through Figure A-5. 

Sampling 

Bulk samples of soil cuttings were collected at selected depths and drive samples 
were collected at a typical interval of 2.5 feet from the borings. The sampling was 
performed using Standard Penetration Test (SPT) samplers in accordance with 
ASTM D 1586 and Ring-Lined “California” Split Barrel samplers in accordance with 
ASTM D 3550.   

Bulk samples were collected from auger cuttings and placed in plastic bags. 

SPT drive samples were obtained using a 2-inch outside diameter and 1.375-inch 
inside diameter split-spoon sampler without lining. The soil recovered from the SPT 
sampling was sealed in plastic bags to preserve the natural moisture content.  

California drive samples were collected with a 3-inch outside diameter 2.5-inch 
inside diameter split barrel sampler with a 2.42-inch inside diameter cutting shoe.  
The sampler barrel is lined with 18-inches of metal rings for sample collection and 
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has an additional length of waste barrel.  Stainless steel or brass liner rings for 
sample collection are 1-inch high, 2.42-inch inside diameter, and 2.5-inch outside 
diameter.  California samples were removed from the sampler, retained in the metal 
rings and placed in sealed plastic canisters to prevent loss of moisture.   
 
At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven 18 inches or to refusal (50 blows per 
6 inches) with a 140-lb hammer free-falling a height of 30-inches using a rope and 
cathead hammer.   

Compared to the SPT, the California sampler provides less disturbed samples.  
 
Penetration Resistance 
 
SPT blow counts adjusted to 60% hammer efficiency (N60) are routinely used as an 
index of the relative density of coarse grained soils, and are sometimes used (but 
less reliable) to estimate consistency of cohesive soils.  For samples collected using 
non-SPT samplers, different hammer weight and drop height, and/or efficiency 
different than 60%, correction factors can be applied to estimate the equivalent SPT 
N60 value following the approach of Burmister (1948) as follows: 
 

N*60 =    NR * CE * CH * CS 

where 

N*60 = equivalent SPT N60 

NR = Raw Field Blowcount (blows per foot) 

CE = Hammer Efficiency Correction = Eri / 60% 

CH = Hammer Energy Correction = (W * H) / (140 lb * 30 in) 

CS = Sampler Size Correction = [(2.0 in)2-(1.375 in)2]/[Do
2-Di

2] 

Eri = hammer efficiency, % 

W= actual drive hammer weight, lbs 

H = actual drive hammer drop, inch 

Do, Di = actual sampler outside and inside diameter, respectively, inches 

 
Burmister’s correction assumes that penetration resistance (blowcount) is inversely 
proportional to the hammer energy.  For a hammer other than a 140# hammer 
with 30” drop the hammer energy correction is equal to the ratio of the theoretical 
hammer energy (weight times drop) to the theoretical SPT hammer energy, or CH =  
(W * H) / (140 lb * 30 in). 
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Burmister’s correction assumes that penetration resistance (blowcount) is 
proportional to the annular end area of the drive sampler. For California drive 
samplers with  Do=3 inch and Di=2.42 inch the sampler size correction factor is the 
ratio of the annular area of an SPT split spoon to that of the California Sampler, or 
CS =[2.02-1.3752]/[32-2.422] = 0.67.   
 
To normalize the field SPT and California blowcounts to a hammer with 60% 
efficiency, an energy correction factor equal to Hammer Efficiency (%) / 60% was 
applied to the field blowcounts.  Hammer efficiency was determined by published 
correlations with the CME Automatic Hammer blow count rate (USBR, 1999). 
 
The correction factors applied to obtain N*60 are summarized in the following table: 
 

Borings 
Hammer 

Type 

Hammer 
Weight 

and 
Drop 

CH 
Hammer 
Efficiency 

(%) 
CE 

Cal 
Sampler 

Dimensions 
CS 

Combined 
Correction 

Factor 
SPT 

Samples 

Combined 
Correction 

Factor 
CAL 

Samples 
 

A-12-101 
A-12-102 
A-12-103 
A-12-104 

 

Rope 
and 

Cathead 

140# 
30”  1.0 60 ERi/60 

Do=3.0” 
Di=2.42” 0.67 1.0 0.67 

 
Corrected N*60 are generally used, with due engineering judgment, only for 
qualitative assessment of in place density or consistency, and are not used for other 
more critical analyses such as liquefaction.  
 
Relative Density and Consistency 
 
Equivalent SPT N60 values were used as the basis for classifying relative density of 
granular/cohesionless soils.  Wherever possible consistency classification of cohesive 
soils was based on undrained shear strength estimated in the field with a pocket 
penetrometer or by testing in the laboratory. Where pocket penetrometer or other 
tests could not be performed, consistency of cohesive soils was estimated by 
correlations to Equivalent SPT N60. The correlations for consistency and relative 
density are shown in the Boring Record Legend, Figures A-1A through A-1C.  Drive 
sample field blow counts, SPT N*60 values, pocket penetrometer readings, and 
corresponding density/consistency classifications are presented on the boring 
records.  
 
Borehole Abandonment 
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At the completion of the drilling groundwater was measured and the borings were 
abandoned by backfilling the borehole with drill cuttings, as indicated on the 
records.  Notes describing the borehole abandonment are presented at the bottom 
of each boring record. 
 
Sample Handling and Transport 
 
Geotechnical samples were sealed to prevent moisture loss, packed in appropriate 
protective containers, and transported to the geotechnical laboratory for further 
examination and geotechnical testing.  
 
Laboratory Testing 
 
The soils were further examined and tested in the laboratory and classified in 
accordance with the Unified Soil Classification System following ASTM D 2487 and 
D 2488 (see Figures A-1D and A-1E).  Field classifications presented on the records 
were modified where necessary on the basis of the laboratory test results.  
Descriptions of the laboratory tests performed and a summary of the results are 
presented in Appendix B. 
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A.3 List of Attached Tables and Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table A-1    Summary of Field Explorations 
 
List of Figures  
 
Figure A-1A through A-1C  Boring Record Legend  
Figure A-1D and A-1E            Key for Soil Classification  
Figures A-2 through A-5  Boring Records  
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TABLE A-1 

SUMMARY OF FIELD EXPLORATIONS 
 

Approximate Exploration 
Location 

Exploration  
Exploration 

No. 
Latitude Longitude 

Date 
Type 

Surface 
Elevation 

(ft)  

Total 
Depth 

(ft) 

Figure 
No. 

A-12-101 33°35.984’N 117°42.082’W 11/27/12 HSA 362 11.5 A-2 

A-12-102 33°35.956’N 117°42.083’W 11/27/12 HSA 365 11.5 A-3 

A-12-103 33°35.931’N 117°42.075’W 11/27/12 HSA 369 11.5 A-4 

A-12-104 33°35.915’N 117°42.071’W 11/27/12 HSA 371 11.5 A-5 

 
Notes: 1) Boring locations are illustrated in Figures 2A and 3 of the main report. 

 2) Elevations estimated to nearest 0.5 ft using measuring wheel and topographic map. 

 3) Ground water was not encountered in the borings in this field investigation. 

 HSA = Hollow-Stem Auger 
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BORING RECORD LEGEND #1

Figure A-1A

HOLE IDENTIFICATION
Holes are identified using the following 
convention:

H – YY – NNN

Where:

H: Hole Type Code

YY: 2-digit year

NNN: 3-digit number (001-999)

SOIL IDENTIFICATION AND 
DESCRIPTION SEQUENCE

Describe the soil using descriptive terms in 
the order shown

Minimum Required Sequence:

USCS Group Name (Group Symbol); Consistency or 
Density; Color; Moisture; Percent or Proportion of Soil; 
Particle Size; Plasticity (optional).

= optional for non-Caltrans projects

Where applicable:

Cementation; % cobbles & boulders; 
Description of cobbles & boulders; 
Consistency field test result

Description Sequence Examples:

SANDY lean CLAY (CL); very stiff; 
yellowish brown; moist; mostly fines; 
some SAND, from fine to medium; few 
gravels; medium plasticity; PP=2.75.

Well-graded SAND with SILT and 
GRAVEL and COBBLES (SW-SM); 
dense; brown; moist; mostly SAND, 
from fine to coarse; some fine GRAVEL; 
few fines; weak cementation; 10% 
GRANITE COBBLES; 3 to 6 inches; 
hard; subrounded.

Clayey SAND (SC); medium dense, 
light brown; wet; mostly fine sand,; little 
fines; low plasticity.

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010).



GDC Project No. IR-556 Phase 2

Paseo de Valencia Widening Project
Laguna Hills, CA

BORING RECORD LEGEND #2

Figure A-1B

REFERENCE: Caltrans Soil and Rock Logging,  Classification,

and Presentation Manual (2010).

(2.4” ID, 3” OD)

(after drilling, date)



Paseo de Valencia Widening Project
Laguna Hills, CA

BORING RECORD LEGEND #3

Figure A-1C

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010), with 
the exception of consistency of cohesive soils vs. 
N60.

GDC Project No. IR-556 Phase 2



Paseo de Valencia Widening Project
Laguna Hills, CA

BORING RECORD LEGEND #4

Figure A-1D

GDC Project No. IR-556 Phase 2



Paseo de Valencia Widening Project
Laguna Hills, CA

KEY FOR SOIL CLASSIFICATION #1

Figure A-1E

CLASSIFICATION OF INORGANIC FINE GRAINED SOILS (Soils with >50% finer than No. 200 Sieve)

CL:  LL<50; above A-Line.

CH: LL>50; above A-Line.

ML: LL<50; below A-Line, or PI<4,
or Non-Plastic

MH: LL>50; below A-Line.

CL-ML: above A-Line and PI=4 to 7

CL/CH, ML/MH: at or near LL=50

ML/CL, MH/CH: at or near the A-Line

Laboratory Classification of Clay and Silt Field Identification of Clays and  SiltsREFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010).

Reference: 
ASTM D 2487 and 2488

GDC Project No. IR-556 Phase 2



Paseo de Valencia Widening Project
Laguna Hills, CA

KEY FOR SOIL CLASSIFICATION #2

Figure A-1F

Note: Values estimated to nearest 5% to be used for visual identification, values in parentheses to be
used for classification when based on laboratory grain size data.

Reference: 

ASTM D 2487 and 2488

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010).

CLASSIFICATION OF COARSE-GRAINED SOILS (Soils with <50% “fines” passing No. 200 Sieve)

(<5% fines)

(<5% fines)

(5-12% fines)

(>12% fines)

(>12% fines)

(5-12% fines)

Granular Soil Gradation Parameters
Coefficient of Uniformity: Cu = D60/D10

Coefficient of Curvature: Cc= D30
2 / (D60 x D10)

D10 = 10% of soil is finer than this diameter

D30 = 10% of soil is finer than this diameter

D60 = 10% of soil is finer than this diameter

Group
Symbol Gradation or Plasticity Requirement

SW……………Cu > 6  and  1 < Cc < 3

GW …………...Cu > 4  and  1 < Cc < 3

GP or SP……….Clean gravel or sand not meeting 

requirement for SW or GW

SM or GM……...Non-plastic fines or below A-Line or PI<4

SC or GC……….Plastic fines or above A-Line and PI>7

GDC Project No. IR-556 Phase 2



40:21

18

34
/5"

28

47

6" of top soil.
SEDIMENTARY ROCK (POORLY INDURATED
SILTSTONE); soft; (Lean Clay with SAND (CL); dark
olive brown; moist; little fine SAND; low plasticity);
(CAPISTRANO FORMATION).

PP>4.5; hard; olive gray; moist; little fine SAND;
moderate amount of oxidation stains; trace calcareous
veins.
77% fines; 23% SAND.

PP>4.5; tan to olive brown; increased plasticity;
decreased amount of calcareous deposits.

PP=4.0; tan to olive brown; high plasticity; trace
calcareous deposits.

PP=3.75; very stiff; light brownish gray; medium
plasticity.

Boring terminated at 11.5'.
No groundwater encountered.
No caving.
Boring backfilled with soil cuttings and tamped to
surface.
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HOLE IDPROJECT NAME

Paseo De Valencia Widening Project

CHECKED BY

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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DESCRIPTION AND CLASSIFICATION
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SPT (1.4") & CAL (2.4")

DURING DRILLING

DRIVE SAMPLER TYPE(S) & SIZE (ID)
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I-556 Phase 2

GROUP DELTA CONSULTANTS, INC.
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N*60 = NSPT = 0.67NCAL

C. Scheyhing

11/27/2012
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46:2629

62
/11.5"

28

58

6" of top soil.
SEDIMENTARY ROCK (POORLY INDURATED
SILTSTONE); soft; (Lean Clay (CL); dark olive brown;
moist; little fine SAND; low plasticity); (CAPISTRANO
FORMATION).

PP>4.5; hard; olive gray; moist; few fine SAND;
moderate amount of oxidation stains; trace calcareous
veins.
89% fines; 11% SAND.

PP>4.5; tan to olive brown; increased plasticity;
decreased amount of calcareous deposits.

PP>4.5; tan to olive brown; high plasticity; trace
calcareous deposits.

PP=4.0; very stiff; light brownish gray; medium plasticity.
90% fines; 10% SAND.

Boring terminated at 11.5'.
No groundwater encountered.
No caving.
Boring backfilled with soil cuttings and tamped to
surface.
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HOLE IDPROJECT NAME

Paseo De Valencia Widening Project

CHECKED BY

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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DESCRIPTION AND CLASSIFICATION
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I-556 Phase 2

GROUP DELTA CONSULTANTS, INC.

11.5

N*60 = NSPT = 0.67NCAL

C. Scheyhing

11/27/2012
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50:31

50

34
/5"
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6" of top soil.
SEDIMENTARY ROCK (POORLY INDURATED
SILTSTONE); soft; (Lean Clay (CL); tan; moist; little fine
SAND; low plasticity); (CAPISTRANO FORMATION).

PP>4.5; hard; olive gray; moist; few fine SAND; low to
medium plasticity; moderate amount of oxidation stains;
trace calcareous deposits.
86% fines; 14% SAND.

Fat CLAY with SAND (CL); hard; olive gray; moist; little
fine SAND; high plasticity; trace oxidation stains; trace
calcareous deposits.
PP>4.5

PP>4.5; trace mica.
85% fines; 15% SAND.

PP>4.5; olive gray.

Boring terminated at 11.5'.
No groundwater encountered.
No caving.
Boring backfilled with soil cuttings and tamped to
surface.
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Paseo De Valencia Widening Project

CHECKED BY

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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34
/3"
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34
/5"

6" of top soil.
SEDIMENTARY ROCK (POORLY INDURATED
SILTSTONE); tan to brown; soft; (Lean CLAY (CL); dark
olive brown; moist; little fine SAND; low to medium
plasticity); (CAPISTRANO FORMATION).

PP>4.5; hard; tan; few fine SAND; weak cementation;
moderate amount of oxidation stains; trace calcareous
veins.
88% fines; 12% SAND.

PP>4.5; olive gray; increased plasticity.

Fat CLAY (CH); hard; olive gray; moist; few fine SAND;
high plasticity; some calcareous deposits.
86% fines; 14% SAND.

PP>4.5; trace to little oxidation stains & calcareous
deposits.

Boring terminated at 11.5'.
No groundwater encountered.
No caving.
Boring backfilled with soil cuttings and tamped to
surface.
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Paseo De Valencia Widening Project

CHECKED BY

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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C. Scheyhing
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APPENDIX B 
LABORATORY TESTING 

 
B.1 General 
 
The laboratory testing was performed using appropriate American Society for Testing 
and Materials (ASTM) and Caltrans Test Methods (CTM).   
 
Modified California drive samples, Standard Penetration Test (SPT) drive samples, and 
bulk samples collected during the field investigation were carefully sealed in the field 
to prevent moisture loss. The samples of earth materials were then transported to the 
laboratory for further examination and testing.  Tests were performed on selected 
samples as an aid in classifying the earth materials and to evaluate their physical 
properties and engineering characteristics.  Laboratory testing for this investigation 
included: 
 
 Soil Classification: USCS (ASTM D 2487) and Visual Manual (ASTM D 2488); 
 Moisture content (ASTM D 2216) and Dry Unit Weight (ASTM D 2937); 
 Atterberg Limits (ASTM D 4318); 
 % Passing #200 Sieve (ASTM D 1140); 
 Expansion Index (ASTM D 4829); 
 
Brief descriptions of the laboratory testing program and test results are presented 
below.   
 
B.2 Soil Classification 
 
Earth materials recovered from subsurface explorations were classified in general 
accordance with Caltrans’ “Soil and Rock Logging Classification Manual, 2010”.   The 
subsurface soils were classified visually / manually in the field in accordance with the 
Unified Soil Classification System (USCS) following ASTM D 2488; soil classifications 
were modified as necessary based on testing in the laboratory in accordance with 
ASTM D 2487.  The details of the soil classification system and boring records 
presenting the classifications are presented in Appendix A. 
 
B.3 Moisture Content and Dry Unit Weight 

 
The in-situ moisture content of selected bulk, SPT, and Ring samples was determined 
by oven drying in general accordance with ASTM D 2216.  Selected California Ring 
samples were trimmed flush in the metal rings and wet weight was measured.  After 
drying, the dry weight of each sample was measured, volume and weight of the metal 
containers was measured, and moisture content and dry density were calculated in 
general accordance with ASTM D 2216 and D 2937.  Results of these tests are 
presented on the boring records in Appendix A. 
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B.4 Atterberg Limits 
 
Characterization of the fine-grained fractions of soils was evaluated using the 
Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to determine 
the Plasticity Index in accordance with ASTM D 4318.  Results of these tests are 
presented on the boring records in Appendix A and are plotted on a Plasticity Chart in 
Figure B-1 of this Appendix. 
 
B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 
 
Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (soil passing No. 200 sieve) was determined for selected samples in accordance 
with ASTM D 1140.  For selected samples the washed fraction retained on the No. 
200 sieve was then screened on a No. 4 sieve, and the percentage retained on No. 4 
was weighed to determine the percentage of gravel. The relative proportion (or 
percentage) by dry weight of gravel (retained on No. 4 sieve), sand (passing No. 4 and 
retained on No. 200 sieve), and fines (passing No. 200 sieve) are listed on the boring 
records in Appendix A. 
 
B.6 Expansion Index 
 
The expansion potential of the site soils was estimated using the Expansion Index Test 
in accordance with ASTM D 4829.  The results of this test are listed in Table B-2. 
 
B.7 List of Attached Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table B-1   Summary of Laboratory Test Results 
Table B-2   Expansion Index Test Results 
 
List of Figures 
 
Figure B-1   Atterberg Limits Test Results  
 

  



TABLE B-1
SUMMARY OF LABORATORY TEST RESULTS

Paseo De Valencia Widening Project
IR556 Phase 2

LL PL PI Gravel Sand Fines
Clay
(2)

A-12-101 B-1 0-5 BULK CL Tcs NA NA NA NA 18.3 NA NA NA NA NA NA NA NA NA

S-2 5 SPT CL Tcs 18 >4.5 NA NA 16.5 NA NA NA NA NA 0 77 23 NA

R-3 10 RING CL Tcs 34/5" >4.5 NA NA 20.6 98 118 NA NA NA NA NA NA NA

S-4 15 SPT CL Tcs 28 4.0 NA NA 23.0 NA NA NA NA NA NA NA NA NA

R-5 20 RING CL Tcs 47 3.8 NA NA 23.2 98 121 40 19 21 NA NA NA NA

A-12-102 S-1 25 SPT CL Tcs 29 >4.5 NA NA 19.9 NA NA 46 20 26 0 11 89 NA

R-2 30 RING CL Tcs 62/11.5 >4.5 NA NA 26.6 90 114 NA NA NA NA NA NA NA

S-3 35 SPT CL Tcs 28 >4.5 NA NA 26.5 NA NA NA NA NA NA NA NA NA

R-4 40 RING CL Tcs 58 4.0 NA NA 24.0 95 118 NA NA NA 0 10 90 NA

A-12-103 B-1 45 BULK CL Tcs NA NA NA NA 21.1 NA NA NA NA NA NA NA NA NA

S-2 50 SPT CL Tcs 50 >4.5 NA NA 20.8 NA NA NA NA NA 0 14 86 NA

R-3 55 RING CL Tcs 34/5" >4.5 NA NA 19.2 97 116 50 19 31 NA NA NA NA

S-4 60 SPT CL Tcs 37 >4.5 NA NA 24.5 NA NA NA NA NA 0 15 85 NA

R-5 65 RING CL Tcs 54 >4.5 NA NA 28.9 90 116 NA NA NA NA NA NA NA

A-12-104 S-1 70 SPT CL Tcs 44 >4.5 NA NA 13.1 NA NA NA NA NA 0 12 88 NA

R-2 75 RING CL Tcs 34/3" >4.5 NA NA 16.8 106 124 NA NA NA NA NA NA NA

S-3 80 SPT CL Tcs 51 >4.5 NA NA 24.3 NA NA 55 22 33 0 14 86 NA

R-4 0 RING CL Tcs 34/5" >4.5 NA NA 25.6 93 117 NA NA NA NA NA NA NA

NA = Not Applicable REF = Refusal

Note 1 SPT Standard Penetration Test Note 2 Tcs           Capistrano Formation

MC Modified California Sampler

BULK Bulk Sample

GRAB  Grab Sample

Unconfined 
Compres-
sion Test

Atterberg 
Limits

Undrained Shear
Strength, Su (ksf)

Total 
Unit 

Weight
(pcf)

Miniature 
Vane

Moisture 
Content

(%)

Dry Unit 
Weight

(pcf)
Pocket 

Penetro-
meter

USCS 
Group 

Symbol

Grain Size Distribution
(%) by dry weight

Geologic

Unit2

SPT
N60

(blows/ft)
Boring No.

Sample 
No.

Sample 
Depth 

(ft)

Sample 

Type1
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TABLE B-2
EXPANSION INDEX TEST RESULTS
Paseo De Valencia Widening Project

IR556 - Phase 2

BORING SAMPLE DEPTH SOIL EXPANSION EXPANSION 

NO NO (feet) TYPE INDEX POTENTIAL

A-12-001 B-1 0.5-5 CL 98.5 “High”

A-12-002 S-1 2.5-4 CL 94.6 “High”

A-12-003 B-1 0.5-5 CL 94.1 “High”

N:\Projects\_AV\I500\IR556 Paseo de Valencia\Phase 2 Supplemental Geotechnical Investigation\Appendices\Table B-2 Expansion Index Test Results.xls GDC Borings Page 1 of 1



#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

A-12-101 R-5 10.0 11.5 3.1 3.5 23.2 40 19 21 0.20

A-12-102 S-1 2.5 4.0 0.8 1.2 19.9 46 20 26 0.00

A-12-103 R-3 5.0 6.5 1.5 2.0 19.2 50 19 31 0.01

A-12-104 S-3 7.5 9.0 2.3 2.7 24.3 55 22 33 0.07

Figure No. :  B-1
Date :

(ASTM D-4318 / CT-204 / T-89)
12/11/12

ATTERBERG LIMITS  

PLASTICITY CHART

Lean CLAY with SAND (CL)

Lean CLAY (CL)

Fat CLAY with SAND (CH)

DescriptionSymbol
(%)

LI
Depth

(ft) (m)

IR556 P2

Paseo De Valencia Widening Project

Project No. :
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APPENDIX C 

                         SELECTED SITE PHOTOGRAPHS 
 

 
 





















 

 

 

 

 

 

 

 

 
APPENDIX D 

                                H.V LAWMASTER GEOTECHNICAL REPORTS (1976) 
 

 
 
 





























































































 

 

 

 

 

 

 

 

 
APPENDIX E 

                       PREVIOUS GROUP DELTA GEOTECHNICAL DATA 
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96

29

70

23

Lean CLAY with SAND (CL); moist; brown; fine SAND;
medium plasticity; (CAPISTRANO FORMATION).

PP=3.75; very stiff.
78% fines; 22% SAND

Sandy Lean CLAY (CL); light brown/tan; moist; fine
SAND; PP>4.5.

Lean CLAY with SAND (CL); hard; olive-green/brown;
moist; fine SAND; medium plasticity; abundant
oxidation; PP>4.5; (CAPISTRANO FORMATION).

Tan; mottled with orange oxidation; PP>4.5.

PP>4.5.

Boring terminated at 16.5 ft bgs.
Ground water not encountered.  No caving.
Borehole backfilled with soil cuttings and tamped to
surface.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
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PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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96
/10"

47
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Lean CLAY with SAND (CL); brown; moist; fine SAND;
medium plasticity; (CAPISTRANO FORMATION).

PP>4.5; hard; brown with white veins.
85% fines; 15% SAND

PP>4.5; tan with white spots; fine SAND; highly
cemented.

PP>4.5; light brown.

PP>4.5; olive green-brown; moist; fine SAND; medium
plasticity; oxidation present; sample fractures on 45
degree planes that contain white fine SAND beds.

Lean CLAY (CL); hard; olive green-brown with white
veins; moist; fine SAND; abundant oxidation; PP>4.5.
88% fines; 12% SAND

PP>4.5.

Boring terminated at 21.5 ft bgs.
Ground water not encountered. No caving.
Borehole backfilled with soil cuttings and tamped to
surface.
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PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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0.0 0.00 #REF! #REF! #REF!

Boring Sample
Number Number Gravel Sand Fines LL PI
A-12-004 R-2 2.5 4.0 0.76 1.22 0 15 85 - - Lean CLAY with SAND CL

+

Date : Figure No. :E-3

Paseo de Valencia Widening Project GRAIN SIZE ANALYSIS
           (ASTM D-422)

Soil  Description U.S.C.S.Atterberg LimitsGrain Size Percentage

   Hydrometer AnalysisUS Standard Sieve Sizes
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SAMPLE: A-12-002 @ 6' - 6½' PEAK ULTIMATE

Description:  Brown sandy lean clay (CL) ' 33 o 33 o

C' 700 PSF 300 PSF

IN-SITU AS-TESTED
STRAIN RATE: IN/MIN d 114.8 PCF 114.8 PCF
(Sample was consolidated and drained) wc 13.2 % 17.3 %

DIRECT SHEAR TEST RESULTS     Project No. IR-556
FIGURE E-4

0.0008

370 Amapola Ave., Suite 212, Torrance, CA 90501
32 Mauchly, Suite B, Irvine, CA 92618
4201 Santa Ana St., Suite F, Ontario, CA 91761
9245 Activity Road, Suite 103, San Diego, CA 92126
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Peak Strength Test Results

33 Degrees, 700 PSF Cohesion

Ultimate Strength Test Results

33 Degrees, 300 PSF Cohesion
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Table E-1 

Expansion Index Test Results 

BORING 
NO 

SAMPLE 
NO 

DEPTH 
(feet) 

SOIL 
TYPE 

 
EXPANSION 

INDEX 
 

EXPANSION 
POTENTIAL 

A-12-004 B-1 0-5 CL 68 “Medium” 

 
 

 

Table E-2 

Corrosion Test Results 

BORING NO SAMPLE NO 
DEPTH 

(FT) 
SOIL 
TYPE 

PH 
CALTRANS 

643 

SULFATE 
CONTENT 
CALTRANS  
417 (ppm) 

CHLORIDE 
CONTENT 
CALTRANS 
422 (ppm) 

MINIMUM 
RESISTIVITY 
CALTRANS    

532 (ohm-cm) 

A-12-004 B-1 0-5 CL 8.06 20 106 581 
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Comments Received at Public Meeting, April 16, 2012 
Index 

 
No. Commenter Name Comment 

MND Section Comment 
Responded In 

1 Gerald & Micki Zettel Private property slope VI 
  Noise, air quality, traffic XII, III, XVI 
  Construction traffic XVI 
  Aliso Creek Riding and Hiking Trail 

Greenbelt 
I, IV 

  Bike lanes XVI 
  Bus stop XVI 
  Too much building of homes and 

apartments 
Opinion of commenter 

  Laguna Hills Post Office has 
inadequate parking 

Not an issue with the 
proposed project 

  Buying a home Not a CEQA issue 
  Moulton is best route for Aliso Viejo 

bound traffic, not Paseo de Valencia 
Opinion of commenter 

  Too much money spent Opinion of commenter 
  Right-turn movement from NB 

Paseo de Valencia onto Beckenham 
Street will get more congested 

XVI 

2 Ronald L. Schaffer Opposed to proposed project Opinion of commenter 
  Traffic congestion and accidents XVI 
  Waste of taxpayer money Opinion of commenter 
  Reduce area on east side of street 

which will affect users of Aliso Creek 
Riding and Hiking Trail and scenic 
value 

I 

  Ruin the beauty of the area by over 
building 

I 

  Air quality, noise III, XII 
  

Notification of residents 

The City mailed notices 
to all residences within 
300 feet of the project 

site 
  Maintain the existing landscaping I 
  Project will impact entry into Sunset 

Place West community 
XVI 

  Fiscally irresponsible Opinion of commenter 
  Laguna Woods crime issue Police issue 
3 Teresa Gourdine Opposed to loss of greenbelt I 
  Preserve the existing bike and horse 

trails 
I 

  Noise XII 
  Geotechnical issues and vibration VI 
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No. Commenter Name Comment 
MND Section Comment 

Responded In 
4 Micki Zettel Slope movement along Sunset 

Place West 
VI 

5 DeeDee McGann-
Gollwitzer 

Slope movement along Sunset 
Place West 

VI 

6 Elizabeth TsuTsui Keep encroachment into greenbelt 
as small as possible 

I 

  Install a glass sound wall for Sunset 
Place homes 

XII 

  NB bike lane not needed XVI 
  West side sidewalk not needed Opinion of commenter 
  Too many accidents XVII 
  Noise and air quality XII, III 
7 Sharon Hough Noise XII 
  Slope movement along Sunset 

Place West 
VI 

8 Ron Beldner A follow-up meeting to the April 16, 
2012 meeting should be held to 
discuss the proposed project in 
more detail and the environmental 
process 

A follow-up meeting was 
held on March 14, 2013 

9 Heather & John 
Densmore 

Opposed to proposed project Opinion of commenter 

  Traffic delays, accidents and 
roadwork on Paseo de Valencia 

XVI 

  Greenbelt views I 
  Noise and air quality XII, III 
  Home values will be hurt Not a CEQA issue 
  Install a glass sound wall  XII 
10 Teresa Gourdine Loss of greenbelt I 
  Affect on the greenbelt and bike and 

horse trail affects 
I 

  Noise, install a glass sound wall XII 
  Slope movement along Sunset 

Place West 
VI 

11 Russell Gourdiine Noise, install a glass sound wall XII 
  Slope movement along Sunset 

Place West 
VI 

  Affect on the greenbelt  I 
  Property values will be lowered Not a CEQA issue 
  Affect on the greenbelt and bike and 

horse trail affects 
I 

12 Mary Jimenez Opposed to proposed project Opinion of commenter 
  Noise XII 



Paseo de Valencia Widening Project 

City of Laguna Hills, Department of Public Works 427 January 2014 
934590.1 

No. Commenter Name Comment 
MND Section Comment 

Responded In 
  Unsafe driving conditions at 

Beckenham Street and Paseo de 
Valencia  

XVI 

  Questions bike lane and sidewalk 
on west side of Paseo de Valencia  

XVI 

13 Mary and Joe Jimenez Opposed to proposed project Opinion of commenter 
  Noise XII 
  Unsafe driving conditions at 

Beckenham Street and Paseo de 
Valencia  

XVI 

  Geotechnical issues and vibration VI 
  Property values will be lowered Not a CEQA issue 
14 Kaaren Juggert Keep the encroachment into the 

greenbelt as small as possible 
I 

  Install a glass sound wall along 
Sunset Place West 

XII 

  Eliminate the NB bike lane as it is 
not needed 

XVI 

  Sidewalk on west side is not needed Opinion of commenter 
  Lower the speed limit Opinion of commenter 
15 Dr. Gary Steinberg Install a glass sound wall along 

Sunset Place West 
XII 

  Keep the encroachment into the 
greenbelt as small as possible 

I 

  Increased traffic, noise and air 
quality 

XVI, XII, III 

  Geotechnical issues and vibration VI 
  Eliminate the NB bike lane as it is 

not needed 
XVI 

  Questions sidewalk on east (is it 
west?) side of Paseo de Valencia  

XVI 

  Accident potential with 2 new 
crosswalks 

XVI 

  Unsafe driving conditions at 
Beckenham Street and Paseo de 
Valencia  

XVI 

16 Terry & Jerry Whitley No encroachment into the greenbelt I 
  Noise XII 
  Slope VI 
  Keep the encroachment into the 

greenbelt as small as possible 
I 

  Install noise barriers and reduce 
speed limit 

Opinion of commenter 

  Consider losing the sidewalk on the 
SB side. 

Opinion of commenter 

17 Erick Wendler Opposed to proposed project Opinion of commenter 
  Noise XII 
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No. Commenter Name Comment 
MND Section Comment 

Responded In 
  Air quality III 
  Slope slippage VI 
  Increased health risks III 
18 Sandra Wendler Opposed to proposed project Opinion of commenter 
  Noise XII 
  Air quality III 
  Slope slippage VI 
  Increased health risks III 
  Opposed to proposed project Opinion of commenter 
19 Joanne (DeeDee) 

Gollwitzer 
Loss of landscaping 

I 

  Concerned with loss of land along 
the east side of Paseo de Valencia  

I 

  Concerned with street lanes, bike 
lanes, medians, and sidewalk size 

XVI 

  Concerned with median size and 
landscaping 

I 

  Concerned with street lights I 
  Entry and exit on Beckenham Street XVI 
  Traffic flow on Paseo de Valencia  XVI 
  Laguna Woods crime issue Opinion of commenter 
  Opposed to proposed project Opinion of commenter 
  The City doesn’t have the money to 

do this proposed project 
Opinion of commenter 

  Against adding 400 condos / 
apartments off Avenida de Carlota 
that will add crime and traffic 

Not a project issue 

20 Robert Glouser Noise XII 
  Keep the encroachment into the 

greenbelt as small as possible 
I 

  NB bike lane and sidewalk are not 
necessary 

Opinion of commenter 
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Comments Received at Public Meeting, March 14, 2013 
Index 

 
No. Commenter Name Comment 

MND Section Comment 
Responded In 

1 Gary Steinberg Traffic, air quality  XVI, III 
  

Automobile pollution will cause more 
illness 

Not a CEQA issue – the 
proposed project will not 

generate any new 
vehicle trips 

  Decrease our quality of life and our 
home values 

Not a CEQA issue 

  Noise, need a sound wall  XII 
  Adversely affected and should be 

compensated 
Not a CEQA issue 

  Greenbelt has already been 
widened in the 1990s and the 
proposed project will take an 
additional 8 feet 

I 

  The widening brings traffic closer to 
homes 

I, III, XII, XVI 

  
Traffic on Southern California 
Freeways linked to autism in babies 

The project site is not 
located adjacent to a 

freeway 
2 Ann Downey Noise, air quality XII, III 
  Noise, need a sound wall  XII 
  Traffic bottleneck XVI 
3 Karl and Ann Downey Noise, need a sound wall  XII 
4 Gary Steinberg 

Sound study was inadequate 

XII 
The acoustic study was 
performed consistent 

with industry standards 
  What are the actual noise levels in 

the AM and PM 
XII 

  Not able to use back yard Not a CEQA issue 
5 Gerald & Micki Zettel We believe the project is a result of 

the new homes in Oakbrook Center 
Opinion of commenter 

  Bike lanes have more rights than 
cars and homeowner taxpayer 

Opinion of commenter 

  Prado Apts – have to park on Los 
Alisos (sic) 

Opinion of commenter 

  Traffic XVI 
  Sunset homeowners lose greenbelt I 
  Noise XII 
  Noise, need a sound wall  XII 
  Like improvements – don’t like more 

homes, water & electric use, 
rationing, more bike & bus stops 

Opinion of commenter 
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No. Commenter Name Comment 
MND Section Comment 

Responded In 
  Manhole covers are too high – not 

flush with the road toward Cabot 
Road 

This area is outside the 
project study area 

6 Bertha A. Guizado 

Kept me abreast of any new 
developments in regard to the 
proposed project 

The City of Laguna Hills 
is providing all notices to 
Laguna Woods Village 

homeowners 
association (PCM) for 

their circulation to 
residents 

  

Removal of the sound-abating 
shrubbery will affect the noise level 
of our units, when the sidewalk is 
put into place 

The proposed project 
will not affect any 

shrubbery within Laguna 
Woods Village; all 

physical changes to the 
environment caused by 
the proposed project will 

occur within Laguna 
Hills 

  Building apartments at Oakbrook 
Village Shopping Center will have 
many negative ramifications 

Opinion of commenter 

  Traffic and air quality XVI, III 
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From: Bertie <bertie@comline.com> 
Date: March 26, 2013, 1:09:53 PM PDT 
To: Ken Rosenfield <KRosenfield@ci.laguna-hills.ca.us> 
Subject: Request for information. 

We wish to be kept abreast of any new developments in regard to the Paseo de Valencia Street 
Improvement Project.  We live in Laguna Woods Village and the removal of the sound-abating 
shrubbery will affect the noise level of our units, when the sidewalk is put into place. 

Also, the building of apartments at Oakbrook Village Shopping Center will have many negative 
ramifications for those of us who shop there now.  We'll lose some of the services we have had 
in the past.  Also, the extra traffic created by residents there and pouring out onto Valencia will 
not be good because of the congestion and the reduction of air quality from auto exhaust.  
Please keep us posted on developments there. 

 

Thank you. Bertha A. Guizado, Laguna Woods Village resident near gate #4. 

  

Commenter No. 6 
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