3.11 Transportation, Circulation, and Traffic

3.11

TRANSPORTATION, CIRCULATION, AND TRAFFIC

This section of the Environmental Impact Report (EIR) describes the existing transportation
system within the Project vicinity and analyzes the potential transportation impacts of long term
buildout of the Fountain Valley Crossings Specific Plan (FVCSP) Project (Project). The analysis
has been prepared consistent with the requirements of the California Environmental Quality Act
(CEQA) and the regulations and policies of the City of Fountain Valley (City). This section was
prepared based on the Fountain Valley Crossings Specific Plan Transportation Impact Analysis
(TIA) prepared by Fehr & Peers Transportation Consultants (Fehr and Peers 2017; Appendix
E). The TIA contains detailed analyses of traffic and circulation issues in the Project vicinity,
including potential increases in congestion at key roadway intersections, particularly where
these roads provide access to Interstate 405 (I-405). The TIA includes analysis of 20
intersections and 17 freeway segments, on-ramps and off-ramps, and merging lanes. Potential
pedestrian, public transit, and bicycle circulation and safety impacts that could result from
implementation of the Project were also analyzed.
This section of the Partial Recirculated Draft EIR has been revised to reflect changes in the
Fountain Valley Crossings Specific Plan Transportation Impact Analysis (TIA) prepared by Fehr
& Peers (Appendix E) in April 2017 and amended in September 2017, as well as the Fehr and
Peers December 2017 Memorandum, which accounts for modifications to the I-405
Improvement Project proposed by OCTA after released of the Partially Recirculated EIR. In
addition, the 2017 TIA analyzes a cumulative scenario in Year 2035 with buildout of the area
utilizing growth assumptions as well as pending and approved development projects, including
the Southpark Specific Plan. Revisions provided here include expanded analysis of cumulative
Project traffic impacts to account for an updated list of cumulative projects, as well as provide
revisions and clarification in the text of section to address public comments and concerns that
were raised following release of the draft Final EIR.

3.11.1

Environmental Setting

The Project area is located in the City of Fountain Valley. The City is located within northern
Orange County, approximately 30 miles southeast of downtown Los Angeles and four miles
inland of the Pacific Ocean. The City is bordered by the Cities of Westminster and Garden
Grove to the north, Santa Ana to the northeast, Costa Mesa to the southeast, and Huntington
Beach to the south and west. The City’s transportation system is comprised of a mix of arterial
and local serving roadways that carry vehicular traffic and support public transit routes, bicycle
lanes, and sidewalks. The Project area is bordered by Talbert Avenue to the north, the Santa
Ana River to the east, Ellis Avenue to the south, and Ward Street to the west (see Figure 3.111). The I-405 freeway bisects the Project area running diagonally northwest to southeast. The
162-acre Project area is fully developed with office, light industrial, and commercial structures,
roads, landscaping, and surface parking lots.
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3.11.1.1

Regional Highways and Local Roadways

Regional access to the Project area is provided via I-405, with interchanges at Euclid
Street/Newhope Street and Euclid Street/Ellis Avenue. I-405 provides access northwest to the
Los Angeles area and south to the City of Irvine and southern Orange County. Local access to
the Project area is provided via Euclid Street, Talbert Avenue, Ward Street, and Ellis Avenue.
These roadways are classified as arterials in the City’s Circulation Element as described below
(see Figure 3.11-1).
Interstate 405 – I-405 is a north-south freeway in Southern California that runs for
approximately 70 miles from the San Fernando Valley in Los Angeles County south to the City
of Irvine in Orange County. The segment of I-405 traversing through the Project area consist of
12 travel lanes, six in each direction including a high occupancy lane in each direction, with a
posted speed limit of 65 miles per hour (mph).
Euclid Street – is a north-south
roadway classified as a primary arterial
in the City’s Circulation Element. Euclid
Street runs for approximately 0.60 mile
through the Project area, and extends
north to the City of La Habra. Euclid
Street provides regional access to the
Project area via I-405 northbound
ramps. Within the Project area, Euclid
Street is a six-lane divided roadway
with segments of paved or landscaped
center medians, left turn lanes, and with
a posted speed limit of 45 mph. Euclid
Street does not support curbside
parking or bike lanes within the Project
area and there are gaps in the sidewalk
system.

I-405 freeway provides regional access to the Project area
primarily via the Euclid Street/Newhope Street and Euclid
Street/Ellis Street interchanges, linking the area to San
Fernando Valley to the north, and City of Irvine to the south.

Talbert Avenue – is an east-west roadway classified as a primary arterial in the City’s
Circulation Element. Talbert Avenue extends from the western City limits to the eastern City
limits where it converts to MacArthur Boulevard east of the Santa Ana River, and runs for
approximately 0.86 mile along the northern boundary of the Project area. Adjacent to the Project
area, Talbert Avenue is a six-lane divided roadway with segments of paved or landscaped
center medians, left turn lanes, and with a posted speed limit of 45 mph. Talbert Avenue does
not support curbside parking or bike lanes within the Project area and there are gaps in the
sidewalk system.
Ward Street – is a north-south roadway classified as a secondary arterial in the City’s
Circulation Element. Ward Street extends from Mile Square Park south to the southern City
limits and runs for approximately 0.53 mile along the western boundary of the Project area.
Fountain Valley Crossings Specific Plan Project
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Within the Project area, Ward Street is an undivided two-lane roadway from Talbert Avenue to
Lawson River Avenue and an undivided four-lane roadway from Lawson River Avenue to Ellis
Avenue with a posted speed limit of 45 mph. Ward Street does not support curbside parking, but
includes Class II bike lanes in each direction. Ward Street is fully developed with sidewalks on
both sides, except for the east side of the I-405 overpass and approaches which lack sidewalks.
Per the Orange County Transportation Authority’s (OCTA’s) Master Plan of Arterial Highways
classification, Ward Street has been planned for 4-lanes (OCTA 2017a).
Ellis Avenue – is an east-west roadway classified as a secondary arterial in the City’s
Circulation Element. Ellis Avenue extends from the western City limits to its intersection with
Euclid Avenue, running for approximately 0.49 mile along the southern Project area boundary.
Within the Project area, Ellis Avenue is an undivided four-lane roadway with a striped center
turn lane and a posted speed limit of 45 mph. Ellis Avenue is fully developed with sidewalks on
both sides, but does not support curbside parking or bike lanes.
Harbor Boulevard – is a north-south roadway classified as a major arterial in the City’s
Circulation Element. Harbor Boulevard traverses the northeastern corner of the City limits and
runs south to the City of Costa Mesa. This road is a divided six-lane roadway with a posted
speed limit of 45 mph. Harbor provides access to the Project area via intersection with
MacArthur Boulevard to the east of the Project area.
Brookhurst Street – is a north-south roadway classified as a primarymajor arterial in the City’s
Circulation Element. Brookhurst Street is located to the west of the Project area and provide
regional/local access to the Project area via interchanges with I-405 and intersection with
Talbert Avenue. Within the City, Brookhurst Street is a six-lane divided roadway with a posted
speed limit of 45 mph and no street parking.
Newhope Street – is a north-south roadway classified as a secondary arterial in the City’s
Circulation Element. Newhope Street traverses the northeastern corner of the Project area and
provides access north to the City of Garden Grove. This road is an undivided four-lane roadway
within the City and a divided four-lane roadway within the Project area with a speed limit of 40
mph and no street parking.
Internal Roads – All roadways within the Project area are considered collector/local roads
under the City’s Circulation Element. These roads are two lane roadways with posted speed
limits of 25 to 35 mph that provide access to existing commercial/industrial businesses. These
roads typically permit curbside parking, but generally lack developed sidewalks. These
roadways are listed below in Table 3.11-1.
Roadways within the Project area and surrounding vicinity are classified consistent with City
standards (City of Fountain Valley 2008):
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Table 3.11-1.
Roadway
Classification

Major Arterial

Primary
Arterial

Secondary
Arterial

Commercial
Roadway/
Local Street

Roadway Classifications
Roadway
Name

Length within
or adjacent to
Project Area 1

ADT2

Harbor
Boulevard
(North-South)

0 mile

45,000

Brookhurst
Street
(North-South)

0 mile

42,000

Euclid Street
(North-South)

0.60 mile

33,000

Talbert Avenue
(East-West)

0.86 mile

24,000

Ward Street
(North-South)

0.53 mile

8,000

Ellis Avenue
(East-West)

0.50 mile

28,000

Newhope
Street
(North-South)

0.20 mile

16,000

Mt. Washington
Street

0.16 miles

N/A

Condor Avenue

0.28 miles

N/A

Mt. Baldy Circle

0.16 miles

N/A

Kalama River
Avenue

0.20 miles

N/A

Mt. Shay Street

0.11 miles

N/A

Lawson River
Avenue

0.20 miles

N/A

Bechler River
Avenue

0.10 miles

N/A
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Circulation Element Description
Major Arterials are typically six-lane,
divided roadways that carry a large
volume of regional traffic not handled
by the freeway. The roadway
configuration and right-of-way width
vary depending on local conditions, but
they are typically constructed within a
120 foot right-of-way and a curb-tocurb pavement width of 104 feet. This
roadway has a maximum capacity of
56,300 average daily trips and a peakhour capacity of 5,630 trips.
Primary Arterial are typically four-lane
divided roadways with a function
similar to that of a Major Arterial but
with less capacity. The roadway
configuration and right-of-way width
vary depending on local conditions, but
they are typically constructed within a
100 foot right-of-way and a curb-tocurb pavement width of 84 feet. This
roadway has a maximum capacity of
37,500 average daily trips and a peakhour capacity of 3,750 trips.
Secondary Arterials distribute traffic
between local streets and arterials and
are typically for-lane undivided
roadways. The roadway configuration
and right-of-way width vary depending
on local conditions, but they are
typically constructed within an 80 foot
right-of-way and a curb-to-curb
pavement width of 64 feet. The
maximum capacity is 25,000 average
daily trips and 2,500 peak-hour trips.
Collector Roadways are typically two
lanes with a function similar to a
Secondary Arterial; however, it
accommodates less traffic. This is not
a common classification, but it can be
used to provide connectivity and reflect
the context of its surroundings.
Local Street are rarely more than two
travel lanes, and speed limits are
generally low (25 miles per hour). Their
primary functions are to provide direct
access to abutting properties.
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Table 3.11-1. Roadway Classifications (Continued)
Roadway
Classification

Commercial
Roadway/
Local Street
(continued)

Freeway
(Caltrans)

Roadway
Name

Length within
or adjacent to
Project Area 1

ADT2

Amistad Street

0.08 miles

N/A

Mt. Langley
Street

0.25 miles

N/A

Spencer
Avenue

0.22 miles

N/A

Pacific Street

0.16 miles

N/A

Bandilier Circle

0.08 miles

N/A

Virginia Circle

0.06 miles

N/A

I-405

0.70 miles

306,000

Circulation Element Description

Freeways are limited-access, highspeed travelways included in the state
and federal highway systems. Their
purpose is to carry regional throughtraffic that passes through Fountain
Valley and does not stop. Access is
provided at interchanges. I-405 is the
only freeway connecting Fountain
Valley to regional destinations.

Note:

1 Length

of roadways within or adjacent to the Project area are approximate estimations.
Daily Trips (ADT) from 2013.
Source: City of Fountain Valley 2008; OCTA 2015a.
2 Average

3.11.1.2

Existing Traffic Conditions

The TIA documented existing transportation conditions in the Project vicinity focusing on
existing vehicular traffic issues and intersection operations. Existing traffic volumes, lane
configurations, and signal phasing information was collected in the field on September 22, 2015
during morning (7:00 AM to 9:00 AM) and evening (4:00 PM to 6:00 PM) peak periods. Freeway
facilities were evaluated for the basic weave, merge, and diverge components, where capacity
constraints typically occur on the freeway system. The following 20 intersections and 17 freeway
facilities were evaluated for potential Project impacts associated with increased traffic.
Study Intersections
1. Warner Avenue & Brookhurst Street
2. Warner Avenue & Euclid Street
3. Slater Avenue & Ward Street
4. Slater Avenue & Euclid Street
5. Slater Avenue & Newhope Street
6. Talbert Avenue & Bushard Street
7. Talbert Avenue & Brookhurst Street
3.11-6
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8. Talbert Avenue & Ward Street
9. Talbert Avenue & Hyundai Way
10. Talbert Avenue & Euclid Street
11. Talbert Avenue & Newhope Street
12. Talbert Avenue & Mt. Washington Street
13. MacArthur Boulevard & Harbor Boulevard
14. MacArthur Boulevard & Fairview Street
15. Euclid Street & Newhope Street/Northbound I-405 Ramps
16. Euclid Street & Condor Avenue
17. Ellis Avenue & Brookhurst Street
18. Ellis Avenue & Ward Street
19. Ellis Avenue/Euclid Street & Southbound I-405 Ramps
20. Brookhurst Street & Garfield Avenue
Study Freeway Facilities
1. Northbound I-405 On-ramp merge from Harbor Boulevard
2. Northbound I-405 Mainline between Harbor Boulevard and Hyland Avenue
3. Northbound I-405 On-ramp merge from Hyland Avenue
4. Northbound I-405 Mainline between Hyland Avenue and Euclid Street
5. Northbound I-405 Off-ramp diverge to Euclid Street
6. Northbound I-405 Mainline between Euclid Street Off-ramp and On-ramp
7. Northbound I-405 On-ramp merge from Euclid Street
8. Northbound I-405 Mainline between Euclid Street and Brookhurst Street
9. Northbound I-405 Off-ramp diverge to Brookhurst Street
10. Southbound I-405 On-ramp merge from Brookhurst Street
11. Southbound I-405 On-ramp merge from Talbert Avenue
12. Southbound I-405 Mainline between Talbert Avenue and Euclid Street
13. Southbound I-405 Off-ramp diverge to Euclid Street
14. Southbound I-405 Mainline between Euclid Street Off-ramp and On-ramp
15. Southbound I-405 On-ramp merge from Euclid Street
16. Southbound I-405 Mainline between Euclid Street and Harbor Boulevard
17. Southbound I-405 Off-ramp diverge to Harbor Boulevard
In consultation with City staff, the study area was selected to include intersections likely to be
affected by traffic generated by the Project, specifically major intersections located within
roughly 1-mile radius of the Project site. The Cities of Costa Mesa and Santa Ana were
consulted on analysis methodologies and impact criteria, as detailed below. California
Department of Transportation (Caltrans – District 7) was also consulted on locations and
Fountain Valley Crossings Specific Plan Project
Revised Final EIR

3.11-7

3.11 Transportation, Circulation, and Traffic

methodologies for analyzing state facilities (including Pacific Coast Highway Intersections and
freeway ramp and mainline segments). The study includes major intersections and segments
that potentially could be impacts by implementation of the proposed Project, as well as key
roadway intersections and segments that would serve 50 or more peak hour Project trips in
either direction.
Because traffic flow on arterials is most constrained at many intersections regionally and in the
Project vicinity, detailed traffic flow analyses focus on operating conditions of critical
intersections during peak travel periods, which are typically the AM and PM peak hours. The
measure of effectiveness at intersections can be described by measuring its Level of Service
(LOS), a quantitative method for describing operational conditions within a traffic stream or at an
intersection. For signalized intersections within the jurisdiction of Fountain Valley, the traffic
analysis was evaluated in accordance with the CMP guidelines using the Intersection Capacity
Utilization (ICU) methodology. For California Department of Transportation (Caltrans) facilities
and unsignalized intersections, methodologies consistent with the Highway Capacity Manual
2010 (HCM 2010) were applied.
The ICU methodology is considered a standard approach for evaluating signalized intersection
operations in Orange County and the City of Fountain Valley. The ICU methodology evaluates
the critical movements for each signal and compares that to the critical movement capacity of
the intersection, resulting in a volume-to-capacity (V/C) ratio. After the quantitative V/C
estimates are complete, the methodology assigns a qualitative letter grade that represents the
operations of the intersection. These grades range from LOS A (minimal delay) to LOS F
(excessive congestion). LOS E represents at-capacity operations. For the City of Fountain
Valley, LOS D or better is considered acceptable, as described in greater detail below under
Regulatory Setting. Descriptions of the LOS letter grades for intersections are provided in Table
3.11-2. For unsignalized side-street stop controlled intersections, the HCM methodology
estimates the longest-delayed turning movement. Once the delay is estimated, the LOS grade is
assigned based on the criteria on Table 3.11-2.
The HCM 2010 methodology is considered the standard approach for evaluating signalized
intersections under the jurisdiction of Caltrans. It reports the average delay of the intersection.
For Caltrans locations, Caltrans guidance states that “Caltrans endeavors to maintain a target
LOS at the transition between LOS “C” and LOS “D” on State highway facilities. However,
Caltrans acknowledges that this may not always be feasible.” (Caltrans Guide for Preparation
of Traffic Impact Studies, 2002).
The LOS criteria for stop-sign-controlled intersections have different threshold values than those
for signalized intersections primarily because drivers expect different levels of performance from
different types of transportation facilities. A signalized intersection is designed to carry higher
traffic volumes than a stop-sign-controlled intersection. Thus, a higher level of control-related
delay is acceptable at a signalized intersection for the same LOS.
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Table 3.11-2.
Level of
Service
A
B

C*

D**

E

F
Notes:

Intersection Level of Service Definitions
Description

Operations with very low delay
occurring with favorable progression
and/or short cycle length.
Operations with low delay occurring
with good progression and/or short
cycle lengths.
Operations with average delays
resulting from fair progression and/or
longer cycle lengths. Individual cycle
failures begin to appear.
Operations with longer delays due to a
combination of unfavorable
progression, long cycle lengths, or
high V/C ratios. Many vehicles stop
and individual cycle failures are
noticeable.
Operations with high delay values
indicating poor progression, long cycle
lengths, and high V/C ratios. Individual
cycle failures are frequent
occurrences.
Operation with delays unacceptable to
most drivers occurring due to over
saturation, poor progression, or very
long cycle lengths.

V/C Ratio

1

Signalized
Unsignalized
Intersections2 Intersections2
Delay (seconds)

< 0.61

< 10.0

< 10.0

0.61 to 0.70

> 10.0 to 20.0

> 10.0 to 15.0

0.71 to 0.80

> 20.0 to 35.0

> 15.0 to 25.0

0.81 to 0.90

> 35.0 to 55.0

> 25.0 to 35.0

0.91 to 1.00

> 55.0 to 80.0

> 35.0 to 50.0

> 1.00

> 80.0

> 50.0

* City of Fountain Valley minimum acceptable standard.
** Caltrans minimum acceptable standard.
Source: 1. City of Fountain Valley 2008; 2. HCM 2010.

As mentioned above, the freeway segments within the study area were analyzed for the basic,
weave, merge, and diverge components where capacity constraints typically occur on the
freeway system utilizing the HCM 2010 methodologies. The Transportation Research Board
(TRB) HCM 2010 is the standard used for evaluating different types of LOS (e.g., signalized,
unsignalized, and freeway facilities). LOS for each of these segments is defined on the basis of
density (passenger cars per mile per lane). Table 3.11-3 shows the LOS definitions for each
freeway segment.
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Table 3.11-3.
Level of
Service

Freeway Mainline and Ramp Junction Level of Service Definitions
Density (vplpm)1
Mainline (Basic) Ramp / Merge / Diverge

Description

A

Free-flow speeds prevail. Vehicles are
almost completely unimpeded in their
ability to maneuver the traffic stream.

B

< 11

< 10

Free-flow speeds are maintained. The
ability to maneuver with the traffic stream
is only slightly restricted.

> 11 to 18

> 10 to 20

C

Flow with speeds at or near free-flow
speeds. Freedom to maneuver within the
traffic stream is noticeably restricted, and
lane changes require more care and
vigilance on the part of the driver.

> 18 to 26

> 20 to 28

D

Speeds decline slightly with increasing
flows. Freedom to maneuver with the
traffic stream is more noticeably limited,
and the driver experiences reduced
physical and psychological comfort.

> 26 to 35

> 28 to 35

E

Operation at capacity. There are virtually
no sable gaps within the traffic stream,
leaving little room to maneuver. Any
disruption can be expected to produce a
breakdown with queuing.

> 35 to 45

> 35 to 452

F

Represents a breakdown in flow.

> 45

> 452

Notes:

1 Density

is reported in vehicles per lane per mile.
maximum density for ramp junctions and weaving sections under LOS E is not defined in the HCM. The
maximum density for segments of 45 vplpm was assumed to apply to ramp junctions.
Source: HCM 2010.
2 The

3.11.1.3

Existing Intersection Level of Service

Intersections within the Project Area and surrounding vicinity generally operate at acceptable
level of service (LOS), consistent with local and state agency standards. As discussed above,
the City of Fountain Valley has established LOS D as an acceptable LOS for signalized and
unsignalized intersections in the City limits. For intersection under Caltrans jurisdictions,
Caltrans endeavors to maintain a target LOS at the transition between LOS “C” and LOS “D” on
State highway facilities. However, Caltrans acknowledges that this may not always be feasible.
A review of existing intersection LOS compared to local and state agency standards show that
most of the study intersections currently operate at acceptable levels during both AM and PM
peak hours, with the following exceptions:
•

Talbert Avenue & Mt. Washington Street – AM Peak Hour (LOS F), PM Peak Hour
(LOS F)

•

Euclid Street & Newhope St/Northbound I-405 Ramps – PM Peak Hour (LOS D)

•

Ellis Avenue/Euclid Street & Southbound I-405 Ramps – PM Peak Hour (LOS D)

3.11-10
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The current unacceptable LOS at the intersection of Talbert Avenue & Mt. Washington Street is
due to the delay generated by the high volume of traffic along Talbert Avenue. The intersections
of Euclid Street & Newhope Street/Northbound I-405 Ramps and Ellis Avenue/Euclid Street &
Southbound I-405 Ramps are under Caltrans jurisdiction and operate at LOS D in the PM peak
hours, generally considered unacceptable under Caltrans standards; these poor operations are
due to the high volume of trips entering and existing the I-405 at these intersections, resulting in
extended periods of delay.
3.11.1.4

Existing Freeway Mainlines and Ramps Levels of Service (LOS)

Existing conditions for Caltrans facilities including the I-405 mainlines and ramps were
evaluated based on weaving, merging, and diversion components along the segment of I-405
that bisects the Project area. LOS for these facilities was defined on the basis of density
(passenger cars per mile per lane) and speed, with LOS C generally being the minimum
acceptable threshold. A review of existing LOS compared to Caltrans standards shows that
multiple study freeway facilities currently operate at levels below LOS C during the AM and/ or
PM peak hours:
•

Northbound On-ramp at Harbor Boulevard – PM Peak Hour (LOS F)

•

Northbound Mainline between Harbor Boulevard and Hyland Avenue – PM Peak Hour
(LOS F)

•

Northbound On-ramp at Hyland Avenue – PM Peak Hour (LOS F)

•

Northbound Mainline between Hyland Avenue and Euclid Street –Peak Hour (LOS F)

•

Northbound Off-ramp at Euclid Street –Peak Hour (LOS F)

•

Northbound Mainline between Euclid Street and Brookhurst Street – Peak Hour (LOS F)

•

Northbound Off-ramp at Brookhurst Street – PM Peak Hour (LOS F)

•

Southbound Off-ramp at Euclid Street – AM Peak Hour (LOS D)

•

Southbound Mainline between Euclid Street Off-ramp and On-ramp – AM Peak Hour
(LOS D)

•

Southbound On-ramp at Euclid Street – AM Peak Hour (LOS D)

•

Southbound Mainline between Euclid Street and Harbor Boulevard – AM Peak Hour
(LOS E), PM Peak Hour (LOS D)

•

Southbound Off-ramp at Harbor Boulevard – AM Peak Hour (LOS E), PM Peak Hour
(LOS D)
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Table 3.11-4.
Intersection
No.

Existing Levels of Service (LOS) at FVCSP Intersections
Intersection

Control3

1

Warner Avenue & Brookhurst
Street

Signal

2

Warner Avenue & Euclid Street

Signal

3

Slater Avenue & Ward Street

Signal

4

Slater Avenue & Euclid Street

Signal

5

Slater Avenue & Newhope Street

Signal

6

Talbert Avenue & Bushard Street

Signal

7

Talbert Avenue & Brookhurst
Street

Signal

8

Talbert Avenue & Ward Street

Signal

9

Talbert Avenue & Hyundai Way

Signal

10

Talbert Avenue & Euclid Street

Signal

11

Talbert Avenue & Newhope
Street

Signal

12

Talbert Avenue &
Mt. Washington Street

TWSC

13

MacArthur Boulevard & Harbor
Boulevard

Signal

14

MacArthur Boulevard & Fairview
Street

Signal

15

Euclid Street & Newhope
Street/Northbound I-405
Ramps56

Signal

16

Euclid Street & Condor Avenue

Signal

17

Ellis Avenue & Brookhurst Street

Signal

18

Ellis Avenue & Ward Street

Signal

3.11-12

Peak Hour

V/C1 or
Delay2

LOS

AM

0.794

C

PM

0.799

C

AM

0.765

C

PM

0.786

C

AM

0.557

A

PM

0.646

B

AM

0.754

C

PM

0.774

C

AM

0.510

A

PM

0.638

B

AM

0.730

C

PM

0.692

B

AM

0.721

C

PM

0.764

C

AM

0.614

B

PM

0.768

C

AM

0.509

A

PM

0.574

A

AM

0.622

B

PM

0.663

B

AM

0.781

C

PM

0.659

B

AM

7075

F

PM

1,0535

F

AM

0.885

D

PM

0.867

D

AM

0.696

B

PM

0.771

C

AM

33.4

C

PM

54.8

D

AM

0.350

A

PM

0.565

A

AM

0.670

B

PM

0.727

C

AM

0.794

C

PM

0.609

B
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Table 3.11-4. Existing Levels of Service (LOS) at FVCSP Intersections (Continued)
Intersection
No.

Intersection

Control3

19

Ellis Avenue/Euclid Street &
Southbound I-405 Ramps56

Signal

20

Brookhurst Street & Garfield
Avenue

Signal

Peak Hour

V/C1 or
Delay2

LOS

AM

28.6

C

PM

52.8

D

AM

0.573

A

PM

0.610

B

Notes:
1 V/C for signalized intersections based on application of Intersection Capacity Utilization methodology using
Traffix 8.0 software. V/C = Volume / Capacity Ratio.
2 Delay is the average intersection delay (seconds) based on application of the Highway Capacity Manual 2010
methodology using Synchro 8 software.
3 TWSC is two-way stop control.
4 Intersections operating below acceptable LOS are shown in bold.
5 Highway Capacity Manual 2010 methodology and Synchro Software is intended for under-saturated conditions
and cannot accurately estimate intersection delay greater than 200 seconds. Values shown are estimates for
comparative purposes only.
6 Intersection under Caltrans jurisdiction.
Source: Fehr and Peers 2017; see Appendix E.

This analysis consisted of a density and speed condition evaluation for 17 freeway facilities
(mainlines and ramps). The freeway facilities analysis indicated that 12 of 17 evaluated facilities
currently operate below LOS C during AM and/or PM peak hours. I-405 is a heavily used
freeway with approximately 291,000 to 312,000 annual average daily trips (AADT) through the
Project vicinity (Caltrans 2014). As such, many of the freeway facilities experience congestion
and reach capacity during peak hours, resulting in levels below LOS C. The analysis for a few of
the northbound facilities show a density calculation that does not correspond to LOS F;
however, the measured free-flow speed indicated that the mainline segments or ramps are
operating deficiently.
3.11.1.5

Existing Residential Street Access

During the EIR scoping meeting on October 28, 2015, residents from the surrounding
neighborhoods expressed their concerns about the existing traffic conditions in the Project
vicinity. Concerns have been raised in regards to the existing traffic congestion, queueing, and
minimal gaps in traffic experienced during peak hours along Talbert Avenue, Euclid Street,
Ward Street, and Ellis Avenue, specifically the backup and delays it causes at residential side
streets. Based on public input, community concerns exist regarding the difficulty of accessing
the major arterials from residential neighborhoods, particularly during peak periods. Relatively
heavy arterial traffic volumes and limited gaps in traffic can lead to extended delays as the
public waits for safe turning movement access from side streets onto arterials. Concerns were
mainly raised by residents from the neighborhood north of Talbert Avenue, neighborhoods west
of Ward Street which include the Greenbrook Community and the Tiburon Condominiums, and
also from residents living near schools north and west of the Project area. Roadways of main
concern appear to include access from Goldeneye Avenue onto Euclid Street, Los Tiempos
Street onto Talbert Ave, Antelope River Avenue and Apache River Avenue onto Ward Street,
and Placer River Avenue onto Ellis Avenue among others. The public has also express
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concerns about the time it takes for them to access the I-405 associated with poor LOS at
existing I-405 on- and off-ramps, with queues extending along arterials well back from I-405. In
addition, concerns have been raised regarding residential road congestion near schools such as
Robert Gisler School, Kazuo Masuda Middle School, and Fountain Valley High School, due to
backup queues and delays generated by school pick up and drop off traffic.
Table 3.11-5.

Existing Levels of Service (LOS) at Freeway Mainlines and Ramps near
Project area

Interchange

AM

PM

Type

Density
(pc/mi/in)

LOS

Speed
(mph)

Density
(pc/mi/in)

LOS

Speed
(mph)

On-ramp at Harbor Boulevard

Merge

24.8

C

68

21.4

F2

14

Mainline between Harbor
Boulevard and Hyland
Avenue

Basic

22.3

C

68

14.6

F2

14

On-ramp at Hyland Avenue

Merge

18.0

B

68

20.6

F2

14

Mainline between Hyland
Avenue and Euclid Street

Basic

22.6

C

69

17.0

F2

26

Off-ramp at Euclid Street

Diverge

27.7

C

69

20.9

F2

26

Mainline between Euclid Street
Off-ramp and On-ramp

Basic

22.4

C

69

16.6

B

69

On-ramp at Euclid Street

Merge

20.7

C

69

22.8

C

69

Mainline between Euclid
Street and Brookhurst Street

Basic

22.8

C

69

19.3

F2

25

Off-ramp at Brookhurst Street

Diverge

15.1

B

69

12.4

F2

25

On-ramp at Brookhurst Street

Merge

21.2

C

68

17.1

B

69

On-ramp at Talbert Avenue

Merge

26.3

C

68

19.9

B

69

Mainline between Talbert
Avenue and Euclid Street

Basic

24.3

C

68

19.4

C

69

Off-ramp at Euclid Street

Diverge

28.6

D

68

22.5

C

69

Mainline between Euclid
Street Off-ramp and On-ramp

Basic

32.0

D

68

23.1

C

69

On-ramp at Euclid Street

Merge

30.5

D

68

23.6

C

69

Mainline between Euclid
Street and Harbor Boulevard

Basic

41.4

E

68

29.8

D

68

Off-ramp at Harbor Boulevard

Diverge

38.9

E

68

33.4

D

68

I-405 Northbound

I-405 Southbound

Notes:
1 Pc/mi/ln = passenger cars per mile per lane.
2 Though the density calculation does not correspond to LOS F operations, the measured free-flow speed
indicates that this segment is operating deficiently.
3 Freeway facilities operating below acceptable LOS are shown in bold.
4 Calculations were made using Highway Capacity Manual 2010 methodologies.
Source: Fehr and Peers 2017; see Appendix E.
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Residents living in the neighborhood north of Talbert Avenue currently experience long delays
while attempting to access Euclid Street and Talbert Avenue from Goldeneye Avenue and Los
Tiempos Street, respectively. Talbert Avenue currently carries approximately 24,000 ADT and
Euclid Street currently carries 33,000 ADT. While the intersection Talbert Avenue and Euclid
Street currently operate at LOS B, backup from traffic attempting to access I-405 may be
affecting traffic flow and high volumes of traffic appear to be making it difficult for residents to
exit the residential neighborhood. Citizens have stated that the high volume of traffic along
these arterials is causing minimal gaps in traffic, congestion, and high risk for accidents.
The residential neighborhoods to the west of the Project area, which include the Greenbrook
Community and the Tiburon Condominiums also experience difficulties while attempting to exit
the neighborhoods onto Ward Street. Both neighborhoods only have one road each that
provides access onto Ward Street, as such, residents attempting to exit onto Ward Street have
no other alternative. The only roadway providing access onto Ward Street from the Tiburon
Condominiums is Antelope River Avenue, and the only road providing access onto Ward Street
from the Greenbrook Community is Apache River Avenue. Similarly, access from the
Greenbrook Community onto Ellis Avenue is provided through Placer River Avenue and Los
Canarios Street. Ward Street currently carries approximately 8,000 ADT and Ellis Avenue
carries approximately 20,000 ADT along this community. The intersection of Ward Street and
Ellis Avenue operates at LOS C in the AM peak hours and LOS B in the PM peak hours. While
the intersection of Ward Street and Ellis Avenue operates at acceptable levels, minimal gaps in
traffic and backup from the traffic attempting to access the I-405 southbound on Ellis Avenue
have been noted to be causing difficulties for residents to exit their neighborhoods.
Finally, residents living near schools have also expressed concerns of existing traffic conditions.
School traffic of particular concern include Robert Gisler School and Shoreline Christian School
on Ellis Avenue west of the Project area, Kazuo Masuda Middle School on Ward Street north of
Project area, and Fountain Valley High School on Talbert Avenue west of the Project area. Due
to the proximity of Robert Gisler School with Shoreline Christian School, existing school traffic in
combination with peak hour traffic may be causing delays and high traffic flows within the
surrounding neighborhoods. Similarly, due to the fact that Kazuo Masuda Middle School is
located at the intersection of Ward Street and Slater Avenue, and Slater Avenue is one of the
main access roads into the Green Valley Community, the existing school traffic in combination
with peak hour traffic may be causing delays. Fountain Valley High School is also located near
roadways that provide primary access onto residential neighborhoods, as such, due to a
combination of factors delays are experienced along residential side streets. Additionally as
citizens have stated, these delays have been causing difficulty for residents to exit their own
property.
3.11.1.6

Pedestrian Facilities

Pedestrian facilities in the Project area consist of sidewalks, pedestrian crosswalks, and
crossing controls. Crosswalks are generally provided at signalized intersections. In the Project
area, although there are gaps in the sidewalk system, sidewalks are present along one or both
sides of all arterials including Ellis Avenue, Euclid Street, Talbert Avenue, and Ward Street.
Fountain Valley Crossings Specific Plan Project
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However, all collector and local roads within
the Project area including Mt. Shay Street,
Kalama River Avenue, Mt. Washington
Street, Lawson River Avenue, Mt. Langley
Street, and Pacific Street often lack
sidewalks. Where sidewalks are present,
areas sometimes include a landscape buffer
between the sidewalk and the roadway.
However, the discontinuous sidewalks,
within the Project area, reduce the
convenience of pedestrian access and the
general walkability of the Project area.

Sidewalk discontinuity with the Project area is observed
on most of the internal roads and along major roads
bordering the Project area.

Signalized crosswalks with pedestrian push
buttons are present at signalized intersections along most major roads. The intersections of
Newhope Street & Talbert Avenue, Euclid Street & Talbert Avenue, Ward Street & Talbert
Avenue, and Ward Street & Ellis Avenue include striped and signalized crosswalks with
pedestrian push buttons on all legs of the intersections. The intersection of Ellis Avenue/Euclid
Street & Southbound I-405 ramps only includes striped crosswalks with pedestrian push buttons
on the north, west, and south legs. The intersection of Euclid Street & Condor Avenue only
includes striped crosswalks with pedestrian push buttons on the north and west legs. The
intersection of Euclid Street & Newhope Street/Northbound I-405 ramps only include striped
crosswalks with pedestrian push buttons on the south and east legs. In addition, crosswalks are
lacking at all other intersections of many smaller internal streets within the Project area which
lack sidewalks as well. There are no pedestrian linkages between parcels or buildings within
existing developed areas of the Project area.
3.11.1.7

Bicycle Facilities

The City of Fountain Valley has adopted three bikeway classifications that are listed in the
OCTA’s Master Plan of Countywide Bikeways. The three type of bikeway facilities, as described
below (City of Fountain Valley 2008).
Class I Bikeways (Bike Paths) – are paved facilities designated for bicycle use that are
physically separated from roadways by space or a physical barrier. Most common
applications of Class I Bikeways are along rivers, canals, utility right-of-ways, college
campuses, and within parks.
Class II Bikeway (Bike Lanes) – are lanes on the outside edge of roadways reserved for the
exclusive use of bicycles and designated with special signings and paved markings.
Class III Bikeway (Bike Routes) – are roadways recommended for bicycle use and often
connect to bike lanes and bike paths. Routes are designated with signs only and deemed
safe for bicyclist, but do not include additional paved widths nor designated lane.
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The Project area and the immediate vicinity include limited Class I bike paths and Class II bike
lanes (Figure 3.11-2). There are no bicycle facilities within the internal roads, the nearest Class I
Bike Path is located along the Santa Ana River Trail on the eastern side of the Santa Ana River,
outside of and not easily accessible from the Project area, while the western bank is developed
with a soft-surface riding and hiking trail. The nearest Class II bike lanes are located on Ward
Street on the western boundary of the Project area, which has been identified as an important
regional bicycle corridor (OCTA 2013); and on Ellis Avenue beginning west of Ward Drive and
just outside the Project Area. Garfield Avenue located ½ mile to the south of the Project Area,
and Slater Avenue located ½ mile north of the Project Area also support Class II bike lanes.
Multiple Class I and Class II bike facilities are located outside of the City east of the Santa Ana
River. Current bike facility connectivity in the Project area is limited and existing arterials are not
conducive to cycling due to limited lane widths and relatively high vehicular speeds.
3.11.1.8

Public Transit Services

Regional Transit and Shuttle Services
Regional public transit services in the Project
vicinity are provided by Orange County
Transportation Authority (OCTA). OCTA
provides bus, light rail, and community
shuttle service throughout the County (refer
to Figure 3.11-2). There is no rail service
within the Project area, however, OCTA bus
services provide regional transit around the
Project area, through Bus Route 37 and
Route 76. These bus lines have approximate
peak hour weekday headways of 15-60
OCTA’s Local Fixed bus routes and Community &
minutes. These bus services can be
Shuttle routes service the Project area. No rail service
is provided with the City of Fountain Valley.
accessed at multiple stops along Ellis
Avenue, Euclid Street, and Talbert Avenue. The transit routes in the Project vicinity are not well
suited for transit-dependent individuals or of sufficient frequency to encourage non-transit
individuals to use transit. Although transit stops are located around the Project area, service
times are limited and headways are greater than usual. These headways can lead to long
delays for transit-dependent individuals and would not make public transportation an attractive
option for non-transit-dependent individuals. Ideal headways to make transit most useful to
transit dependent households and attractive to non-transit dependent individuals are generally
from 10 to 15 minutes during peak hours with transit stops within 0.25 mile. While the current
transit services are not adequate, on-going route changes under the OC Bus 360° Final 2016
Service Changes are geared to optimize transit service in the Project area. The bus lines that
serve the Project area and new 2016 service conditions are described below:
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Bus Route 37 (La Habra-Fountain Valley) – Route 37 travels north-south from 1st Avenue &
Main Street in La Habra to MacArthur Boulevard & Hyland Avenue in Costa Mesa. Route 37 has
a scheduled bus stop on Talbert and Mt. Washington Street and Route 37A has a scheduled
bus stop on the corner of Ellis Avenue & Mt. Langley Street that is serviced on weekdays in the
AM by southbound trips and in the PM by northbound trips. The route operates on 15-30 minute
headways during Monday through Friday, 45 minute headways on Saturday, and with 55-60
minute headways on Sunday and holidays (Appendix E; OCTA 2017b). As a result of the OC
Bus 360º 2016 Bus Service Changes, improvements to Route 37 have qualified the corridor as
a “High Quality Transit Corridor” meeting the usefulness and attractiveness to transit
passengers within the Project vicinity.
Bus Route 76 (Huntington Beach – John Wayne Airport) – Route 76 travels east-west from
Talbert Avenue & Beach Boulevard in Huntington Beach to the John Wayne Airport. Route 76
runs along Talbert Avenue on the Project area’s northern boundary. According to the OC Bus
360° Final 2016 Service Changes, the route provides only weekday service with 60 minute
headways (OCTA 2016a).
Table 3.11-6.

Fountain Valley Crossings Local Transit
Route Description

Access within Project
Vicinity

Headways

Local Route 37

La Habra to Fountain Valley

Ellis Avenue, Euclid
Street, and Talbert
Avenue

30-minutes
(On October
2016 headways
will be improved
to 15-minutes)

Local Route 76

Huntington Beach to John
Wayne Airport
(As of June 2016)

Talbert Avenue

60-minutes
(As of June
2016)

Community and
Shuttle Route 172
(Discontinued)1

Huntington Beach to Costa
Mesa

Ellis Avenue, Euclid
Street, and Newhope
Street

60-minutes

Station/Stop/Service

Notes:
1As of June 2016, the Community and Shuttle Route 172 from Huntington Beach to Costa Mesa service has been
canceled due to low ridership. The route provided only weekday service and operated with 60 minute headways.
Source: Fehr and Peers 2017; OCTA 2016.

3.11.2

Regulatory Setting

The State of California and the City have enacted a number of transportation regulations,
recognizing that transportation and traffic impacts result in secondary environmental impacts
related to climate change, air quality, noise, water quality, and urban sprawl. In the past, the
regulations were largely directed at the transportation sector to regulate emissions at the
source-level (e.g., vehicle regulations for tailpipe emissions). However, more recently, the focus
of transportation regulations have shifted to the municipal planning level, and have evolved to
require the coordinated integration of land use and transportation planning as a means to
reduce vehicle trips. The following provides details on the regulations that currently address
transportation.
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3.11.2.1

Federal Policies and Regulations

Americans with Disabilities Act of 1990
Titles I, II, III, and V of the Americans with Disabilities Act (ADA) have been codified in Title 42
of the United States Code (USC), beginning at Section 12101. Title III prohibits discrimination
on the basis of disability in places of public accommodation (i.e., businesses and non-profit
agencies that serve the public) and commercial facilities (i.e., other businesses). This regulation
includes Appendix A to Part 36, Standards for Accessible Design, which establishes minimum
standards for ensuring accessibility when designing and constructing a new facility or altering an
existing facility.
Examples of key guidelines include detectable warning for pedestrians entering traffic where
there is no curb, a clear zone of 48 inches for the pedestrian travelways, and a vibration-free
zone for pedestrians.
3.11.2.2

State Policies and Regulations

Global Warming Solutions Act of 2006
With the passage of the Global Warming Solutions Act (Assembly Bill [AB] 32), the State of
California committed itself to reducing statewide greenhouse gas (GHG) emissions to 1990
levels by 2020. The California Air Resources Board (CARB) is coordinating the response to
comply with AB 32. The City’s Circulation Element proactively incorporates strategies for
integrated land use and transportation planning that achieve GHG reduction, vehicle miles
traveled (VMT) reduction, and trip reduction that would further the City’s efforts to meet the
state-wide policy intent of this legislation.
Senate Bill (SB) 375
The adoption of SB 375 on September 30, 2008 recognizes the connection between poor city
planning and reliance on automobiles as the primary mode of transportation, with the result
being emissions from vehicles accounting for 30 percent of GHG emissions in California. SB
375 aligns the goals of regional transportation planning efforts, regional GHG reduction targets,
and land use and housing allocations, and requires Metropolitan Planning Organizations
(MPOs) such as Southern California Association of Governments (SCAG) to adopt a
Sustainable Communities Strategy (SCS) or Alternative Planning Strategy (APS) within their
regional transportation plan to demonstrate the achievement of greenhouse gas reduction
targets (see also Section 3.4 Greenhouse Gas Emissions). As discussed below, in compliance
with SB375, SCAG has adopted the 2016-2040 Regional Transportation/Sustainable
Communities Strategy (RTP/SCS), which addresses land use and transportation for the region
inclusive of Fountain Valley.
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Senate Bill (SB) 743
To further the state’s commitment to the goals of SB 375, AB 32 and AB 1358, Governor Brown
signed SB 743 on September 27, 2013. SB 743 adds Chapter 2.7, Modernization of
Transportation Analysis for Transit-Oriented Infill Projects, to Division 13 (Section 21099) of the
Public Resources Code. Key provisions of SB 743 include reforming aesthetics and parking
California Environmental Quality Act (CEQA) analysis for urban infill projects and eliminating the
measurement of automobile delay, or LOS, as a metric that can be used for measuring traffic
impacts in transit priority areas. Under SB 743, the focus of transportation analysis will shift from
driver delay to reduction of greenhouse gas emissions, creation of multimodal networks, and
promotion of a mix of land uses. Specifically, SB 743 requires the Governor’s Office of Planning
and Research (OPR) to amend the CEQA Guidelines (Title 14 of the California Code of
Regulations sections and following) to provide an alternative to LOS for evaluating
transportation impacts. Particularly for areas served by transit, those alternative criteria must
“promote the reduction of greenhouse gas emissions, the development of multimodal
transportation networks, and a diversity of land uses.” (New Public Resources Code Section
21099[b][1]). Measurements of transportation impacts may include “vehicle miles traveled,
vehicle miles traveled per capita, automobile trip generation rates, or automobile trips
generated.” The OPR also has discretion to develop alternative criteria for areas that are not
served by transit, if appropriate.
Pursuant to SB 743, OPR released a Draft of Updates to the CEQA Guidelines in August 2014.
OPR’s Draft of Updates proposes vehicles miles traveled (VMT) as the replacement metric for
LOS in the context of CEQA. While OPR emphasizes that a lead agency has the discretionary
authority to establish thresholds of significance, the Draft of Updates suggest criteria which
indicate when a project may have a significant, or less than significant, transportation impact on
the environment. For instance, a project that results in VMTs greater than the regional average
for the land use type (e.g. residential, employment, commercial) may indicate a significant
impact. Alternatively, a project may have a less than significant impact if it is located within onehalf mile of an existing major transit stop, or results in a net decrease in VMTs compared to
existing conditions.
Additionally, the Draft of Updates also suggests that “transportation projects” which increase
roadway capacity in congested areas or add a new roadway should undergo additional analysis
to determine if the project will induce additional vehicle travel compared to existing conditions.
The proposed amendments also provide that transportation projects designed to improve safety
or operations, or pedestrian, bicycle and transit projects – including those that require
reallocation or removal of motor vehicle lanes – would not be expected to generate additional
VMTs and “generally” would not result in a significant transportation impact. In addition to a
project’s effect on VMT, a lead agency may also consider whether a project will cause unsafe
conditions for various roadway users.
The public comment period on OPR’s Draft of Updates ended in November 2014, and OPR
released the revised proposal to the Draft of Updates in January 2016 for further comment.
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However, this section continues to evaluate the Project in the context of existing adopted CEQA
criteria using LOS.
Caltrans Permitting Requirements
Any work within the existing right of way would have to comply with Caltrans permitting
requirements. This includes a traffic control plan that adheres to the standards set forth in the
California Manual of Uniform Traffic Control Devices (MUTCD) (Caltrans 2014). 1 As part of
these requirements, there are provisions for coordination with local emergency services, training
for flagmen for emergency vehicles traveling through the work zone, temporary lane separators
that have sloping sides to facilitate crossover by emergency vehicles, and vehicle storage and
staging areas for emergency vehicles. MUTCD requirements also provide for construction work
during off-peak hours and flaggers.
3.11.2.3

Regional Policies and Regulations

Southern California Association of Governments
Transportation Plan/Sustainable Communities Strategy

(SCAG)

2016-2040

Regional

SCAG is the MPO for the six-county region that includes Orange County. To prepare for future
growth, SCAG has developed the Sustainability Planning Grant Program (formally known as the
Compass Blueprint), which outlines key principles guiding regional growth, including integrated
land use, active transportation, and green regions. In general, SCAG has established policies
that focus on promoting growth in existing and emerging centers and along major transportation
corridors; creating significant areas of mixed-use development and walkable communities;
targeting growth around existing and planned transit stations; and preserving existing open
space and stable residential areas.
Additionally, in April 2016, SCAG adopted the 2016-2040 RTP/SCS. The RTP/SCS
encompasses three principles to improve the region’s future mobility and housing needs:
economic, environment, and public health goals. The RTP/ SCS strives to provide a regional
investment framework to address the region’s transportation and related challenges, while
preserving and enhancing the existing transportation system and integrating land use into
transportation planning. The RTP/SCS employs a regional approach to accommodate future
growth within existing high quality transit areas (HQTA) to reduce VMT, congestion, and related
GHG emissions. This approach to sustainably manage growth and transportation demand
reduces the distance and barriers between new housing, jobs, and services – helping to reduce
the demand for single occupancy vehicle travel and to reduce GHG emissions through
integrated transportation, land use, housing, and environmental planning. The RTP/SCS
outlines SCAG’s plan for integrating the transportation network and related strategies with an
overall land use pattern that responds to projected growth to attain and exceed the GHG

Caltrans
Manual
on
Uniform
Traffic
Control
Devices
http://www.dot.ca.gov/trafficops/camutcd/docs/2014r2/CAMUTCD2014_rev2_hires.pdf.
1
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emission-reduction targets set forth by CARB. The RTP/SCS focuses the majority of new
housing and job growth in HQTA and other opportunity areas in existing main streets,
downtowns, and commercial corridors, to reduce vehicles mile traveled. In addition, the
RTP/SCS promotes creation of a multi-modal transportation network with first-mile and last mile
connections to transit (SCAG 2016).
Orange County Transportation Authority Long Range Transportation Plan
The Long Range Transportation Plan (LRTP) for Orange County provides a visionary blueprint
for transportation improvements and input into the development of the RTP. The focus of the
LRTP is sustainability, specifically addressing the reduction of greenhouse gases from
automobiles. It is intended to develop a strategy to address the future needs of the
transportation system, based on a 20+ year forecast of available revenues and growth in
population, employment, and housing (OCTA 2014).
Orange County Congestion Management Program (CMP)
As Orange County’s designated Congestion Management Agency (CMA), OCTA is responsible
for the conformance monitoring and biennial updating of Orange County’s CMP. Orange County
CMP is a state-mandated program that was enacted by the State legislature with the passage of
Proposition 111 in 1990. The CMP is intended to serve as a systematic process that provides
for consistent and effective integrated monitoring and management of the multimodal
transportation system. The goals of Orange County’s CMP are to support regional mobility
objectives by reducing traffic congestion; and to provide a mechanism for coordinating land use
and development decisions that support the regional economy; and to determine gas tax fund
eligibility. To meet these goals, the CMP contains a number of policies designed to monitor and
address system performance issues. OCTA developed the policies that makeup Orange
County’s CMP in coordination with local jurisdictions, the California Department of
Transportation (Caltrans), and the South Coast Air Quality Management District (SCAQMD)
(OCTA 2015b).
3.11.2.4

Local Policies and Regulations

City of Fountain Valley Municipal Code (FVMC) Title 21, Chapter 21.26 Trip Reduction and
Travel Demand Management
The purpose of the City’s Trip Reduction and Travel Demand Management Ordinance is to
implement Proposition III (Congestion Management) and Measure M (Traffic Improvements and
Growth Management Plan) that requires development of a trip reduction and travel demand
element. The ordinance applies to new development projects that will employ a total of one
hundred or more persons. The total employment projections shall be developed by the project
applicant, subject to approval by the commission.
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City of Fountain Valley General Plan
The City’s General Plan provides comprehensive planning for future development. The General
Plan provides goals, policies, and regulations to improve the adequacy of the circulation system
and ensure it meets the current and future mobility needs. The General Plan policies related to
the Project include the following:
Circulation Element
The City’s Circulation Element provides the guidance to ensure the circulation system meets the
City’s key objectives. The basic function of the City’s circulation system is to provide for the
movement of goods and people, including pedestrian, bicycles, buses, trucks, and automobiles.
As such, the circulation element guides development of the City’s circulation system to support
City and regional growth. In addition, the circulation element encourages the City to participate
in regional programs to address traffic congestion issues.
Land Use Element
Goal 2.10 Safe and attractive pedestrian facilities.
Policy 2.10.1 Provide pedestrian corridors for convenience and recreation.
Policy 2.10.2 Enhance pedestrian facilities in non-residential areas.
Policy 2.10.3 Provide for transit user safety and convenience.
Goal 2.11 Safe and attractive parking facilities throughout the City.
Air Quality Element
Policy 4.1.8 Provide for pedestrian and bicycle trails as linkages between open space
and recreation facilities within the community.
Policy 8.1.4 Cooperate with other jurisdictions in the South Coast Air Basin to reduce
the number of vehicle trips, reduce vehicle miles traveled, and reduce traffic congestion.
Growth Management Element
Goal 1 Reduce traffic congestion.
Goal 2 Ensure the provision of adequate transportation for existing and future residents of the
City.
Policy 1 Traffic Level of Service: Level of Service (LOS) “D” is the target standard for
intersections under sole control of the City. To achieve this, it is the policy of the City that within
three years of the issuance of the first building permit for a development project or within five
years of the first grading permit for said development, whichever comes first, that the necessary
improvements to transportation facilities to which the project contributes measurable traffic, are
constructed and completed to attain Level of Service (LOS) “D” at the intersection under sole
control of the City.

3.11-24

Fountain Valley Crossings Specific Plan Project
Revised Final EIR

3.11 Transportation, Circulation, and Traffic

Policy 2 Development Mitigation: It is the policy of the City that all new development pay its
share of regional traffic mitigation. The City shall impose an impact mitigation fee for
improvements within its boundaries and to work with other jurisdictions through InterJurisdictional Planning Forums to determine minimally acceptable impact fee levels for
application within the GMA.
Background Information Related to Growth Management Element Vehicular Traffic
Policies: While vehicular LOS and other traffic metrics discussed under the policies above have
historically been an important consideration in the context of both CEQA and one factor, among
a number of factors, in assessing general plan consistency (as discussed in greater detail in the
Section 3.7, Land Use and Planning Policies), there has been a shift in recent years to move
away from an exclusive focus on vehicular access, and the associated LOS methodology. In
2008, the Legislature modified Government Code section 65302(b)(2) [AB 1358] to require cities
and counties to “plan for a balanced, multimodal transportation network that meets the needs of
all users of streets, roads, and highways” including “bicyclists, children, persons with disabilities,
motorists, movers of commercial goods, pedestrians, users of public transportation and
seniors.” Similarly, Government Code section 65088.4(a), adopted in 2013 [SB 743], declares:
“It is the intent of the Legislature to balance the need for level of service standards for traffic with
the need to build infill housing and mixed use commercial developments within walking distance
of mass transit facilities, downtowns, and town centers and to provide greater flexibility to local
governments to balance these sometimes competing needs.” As noted under the VMT analysis
below, the project reduces VMT per service population. Furthermore, as discussed in the 2016
RTP/SCS, there can be negative consequences associated with denial of a project, including
suburban sprawl, resulting in longer job commutes (including greater regional traffic) and
greater greenhouse gas emissions (2016 SCAG RTP, pp. 2, 55, 74.). OPR’s 2017 General Plan
Guidelines recognize that “given the long-term nature of a general plan, its….text should be
general enough to allow a degree of flexibility in decision-making as times change.” Given all of
this, the City does not consider these LOS policies as fundamental mandatory policies.
Consequently, a significant and unavoidable LOS impact does not preclude the city from
concluding that a project is consistent with its General Plan as a whole.

3.11.3

Impact Assessment and Methodology

This section of provides an analysis of the Project’s coordinated circulation and mobility strategy
and its effects on the transportation system, taking into account all mode users.
3.11.3.1

Significance Criteria

Based upon Appendix G of the 2017 CEQA Guidelines the proposed project would have a
significant adverse impact on traffic if:
a) The project would conflict with an applicable plan, ordinance or policy establishing
measures of effectiveness for the performance of the circulation system, taking into
account all modes of transportation including mass transit and non-motorized travel and
relevant components of the circulation system, including but not limited to intersections,
streets, highways and freeways, pedestrian and bicycle paths, and mass transit;
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b) The project would conflict with an applicable congestion management program,
including, but not limited to LOS standards and travel demand measures, or other
standards established by the county congestion management agency for designated
roads or highways;
c) The project would result in a change in air traffic patterns, including either an increase in
traffic levels or a change in location that results in substantial safety risks;
d) The project would substantially increase hazards due to a design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g., farm equipment);
e) The project would result in inadequate emergency access; and/or
f)

Would the project substantially disrupt alternative transportation, including pedestrian,
bicycle, and transit facilities.

Non-Applicable Threshold(s)
Threshold (c) (air traffic patterns): This threshold regarding changes in air traffic patterns would
not be applicable since the Project area does not include an airport facility nor would
implementation of the proposed Specific Plan have any substantial impacts to surrounding
airports (e.g., John Wayne International Airport, located approximately 7 miles to the southeast).
In addition to the above standards, the required approach to transportation analysis under
CEQA is undergoing amendments by the State. Pursuant to SB 743, the OPR released a Draft
of Updates to the CEQA Guidelines in August 2014. OPR’s Draft of Updates proposes Vehicle
Miles Traveled (VMT) as the replacement metric for LOS in the context of CEQA. While OPR
emphasizes that a lead agency has the discretionary authority to establish thresholds of
significance, the Draft of Updates suggest criteria that indicate when a project may have a
significant, or less than significant, transportation impact on the environment. For instance, a
project that results in VMTs greater than the regional average for the land use type (e.g.
residential, employment, commercial) may indicate a significant impact. Alternatively, a project
may have a less than significant impact if it is located within half a mile of an existing major
transit stop, or results in a net decrease in VMTs compared to existing conditions. The revised
CEQA guidelines are still in draft form and it is anticipated that they will undergo further changes
as a result of significant public input. Since OPR has not yet adopted new CEQA Guidelines for
the alternative criteria to LOS, the adopted significance criteria for the City of Fountain Valley
and Orange County’s CMP still remain applicable to the proposed Project.
As such, per City direction, Fehr & Peers utilized the following significance criteria to determine
potential impacts related to transportation/traffic:
The remaining criteria in this subsection are utilized for assessing compliance with significance
threshold (a) listed above. The criteria listed below address impacts to all motor vehicles using
vehicular facilities in the City of Fountain Valley, including but not limited to personal motor
vehicles, buses/transit, trucks, taxis, etc.

3.11-26

Fountain Valley Crossings Specific Plan Project
Revised Final EIR

3.11 Transportation, Circulation, and Traffic

City of Fountain Valley – Definition of Significant Intersection Impacts
For intersections under the City of Fountain Valley’s jurisdiction, a significant impact would
occur at a study intersection when the project-related traffic causes:
•

A signalized or unsignalized intersection to degrade from an acceptable LOS D or better
to LOS E or LOS F, or

•

The V/C ratio to increase by 0.01 or more at a signalized intersection operating at LOS E
or LOS F.

If a City of Fountain Valley intersection is operating at LOS E or worse, mitigation is needed, if
feasible, to improve the “with project” delay to less than significant.
City of Santa Ana – Definition of Significant Intersection Impacts
For intersections under the City of Santa Ana’s jurisdiction, a significant impact would occur at a
study intersection when the project-related traffic causes:
•

A signalized or unsignalized intersection to degrade from an acceptable LOS D or better
to LOS E or LOS F, or

•

The V/C ratio to increase by 0.01 or more at a signalized intersection operate at LOS E
or LOS F.

City of Costa Mesa – Definition of Significant Intersection Impacts
For intersections under the City of Costa Mesa’s jurisdiction, a significant impact would occur at
a study intersection when the project-related traffic causes:
•

A signalized or unsignalized intersection to degrade from an acceptable LOS D or better
to LOS E or LOS F, or

•

The V/C ratio to increase by 0.01 or more at a signalized intersection operate at LOS E
or LOS F.

Caltrans - Definition of Significant Intersection Impacts
For intersections under Caltrans’ jurisdiction, based on objectives 2 in Caltrans’ Guide for the
Preparation of Traffic Impact Studies a significant impact would occur at a signalized study
intersection when the project-related traffic causes:

As noted above, Caltrans’ planning guidance states “Caltrans endeavors to maintain a target LOS at the transition
between LOS “C” and LOS “D” on State highway facilities. However, Caltrans acknowledges that this may not always
be feasible.” (Caltrans Guide for Preparation of Traffic Impact Studies, 2002.) However, Caltrans does not provide
any specific significance threshold for identifying impacts under CEQA for a specific development project.
Consequently, the thresholds utilized in this analysis are considered very conservative, as any increase in delay and
a Caltrans intersection operating at LOS D, E, or F is considered a significant impact. This is also substantially more

2
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•

An intersection to degrade from an LOS C or better to LOS D, LOS E or LOS F; or

•

An increase in delay for intersections already operating at LOS D, LOS E, or LOS F.

Caltrans - Definition of Significant Freeway Impacts
Based on Caltrans’ Guide for the Preparation of Traffic Impact Studies 3, LOS C was utilized as
an acceptable threshold for all Caltrans freeway facilities. This threshold was applied to
determine when a facility degrades from acceptable to unacceptable levels. A significant impact
would occur at a study freeway segment when the project-related traffic causes:
•

A freeway segment to degrade from an LOS C or better to LOS D, LOS E or LOS F; or

•

An increase in density for freeway segments already operating at LOS D, LOS E, or LOS
F.

Ramp Queue Impacts
The storage capacity is deemed significant if the off-ramp extends beyond the length of the
ramps itself onto the mainline of the freeway during the peak hour and the project contributes to
such an exceedance.
Vehicular Construction Impacts
Construction traffic impacts would be significant if substantial congestion to motorists would be
caused by the proposed project on a regular or frequent basis in comparison to existing
conditions.
Definition of Significant Alternative Transportation Impacts
Impacts to alternative transportation facilities would be considered potentially significant if the
project would substantially disrupt alternative transportation, including pedestrian, bicycle, and
transit facilities.
3.11.3.2

Methodology

This transportation impact analysis addresses the impacts associated with implementation of
the proposed Fountain Valley Crossings Specific Plan. The proposed Specific Plan would guide
future development of the Project area, including land use changes to allow for redevelopment
and reuse of under-utilized or under-developed office and industrial properties. The Specific
Plan proposes new office, retail, and residential space that would enhance economic
development with revenue-generating employment centers supported by compatible residential
growth.
conservative that the state highway significance thresholds outlined in the Orange County CMP, which define “three
percent of the level of service standard as a significant impact.” (Orange County 2015 CMP, Appendix B-1.)
3

See previous footnote.
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The TIA addressed and analyzed the following scenarios to describe the impacts associated
with implementation of the proposed Project (see Appendix E):

•

Existing (2015) Conditions – Consist of existing (September 2015) counts collected at
the study intersections;

•

Existing (2015) With Project Conditions – Project trips were assiged to the study
intersections on top of the existing counts;

•

Buildout Year (2035) Without Project Conditions – The Costa Mesa Transportation
Analysis Model (CMTM) was used to develop future growth rates. Within the study area,
cumulative daily traffic volumes were estimated to increase by 11-13% from base year to
future year, as shown in the model plots provided in Appendix E (see Appendix H
attached thereto). The CMTM is derived from the Orange County Transportation
Analysis Model, Version 3.4 (OCTAM 3.4), which is maintained by the Orange County
Transportation Authority (OCTA) and has been developed according to OCTA’s Orange
County sub-area traffic modeling guidelines. The CMTM has been certified by OCTA as
being consistent with the OCTAM regional model. Additional information on the
development of the CMTM is available at http://www.costamesaca.gov/ftp/generalplan20152035/Appendix%20C%20-%20Traffic%20Study.pdf. Any pending and approved project
trips that were not included in the model land use assumptions and were assumed to be
in operation by the buildout year were manually added to the forecast buildout volumes
to produce the Buildout Year (2035) Without Project traffic volumes, including
assumptions for buildout and operation of the Southpark Specific Plan Sakioka Site at
1,017 ksf (see Appendix E, Section 5 for additional details regarding cumulative project
growth assumptions and roadway improvements); and

•

Buildout Year (2035) With Project Conditions – Project trips described under the “Trip
Generation” subsection below, were assigned to the study intersections on top of the
Buildout Year Without Project Conditions forecasts.

Methodology for Determining Fountain Valley Crossing Specific Plan Impacts
Intersection Analysis
For signalized intersections within the jurisdiction of Fountain Valley, Costa Mesa, and Santa
Ana, the traffic analysis was evaluated in accordance with the CMP guidelines using the
Intersection Capacity Utilization (ICU) methodology. For Caltrans’ facilities and unsignalized
intersections, methodologies consistent with the Highway Capacity Manual 2010 (HCM 2010)
were applied.
The ICU methodology is considered a standard approach for evaluating signalized intersection
operations in Orange County and the Cities of Fountain Valley. The ICU methodology evaluates
the critical movements for each signal and compares that to the critical movement capacity of
the intersection, resulting in a V/C ratio. After the quantitative V/C estimates are complete, the
methodology assigns a qualitative letter grade that represents the operations of the intersection.
These grades range from Level of Service (LOS) A (minimal delay) to LOS F (excessive
congestion). LOS E represents at-capacity operations. For the Cities of Fountain Valley and
Santa Ana, LOS D or better is considered acceptable. Descriptions of the LOS letter grades for
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intersections are provided in Table 3.11-2, Intersection Level of Service Definitions. For the one
unsignalized side-street stop controlled intersection, the HCM methodology estimates the
longest-delayed turning movement. Once the delay is estimated, the LOS grade is assigned
based on the criteria shown in Table 3.11-2.
The HCM 2010 methodology is considered the standard approach for evaluating signalized
intersections under the jurisdiction of California Department of Transportation (Caltrans). It
reports the average delay of the intersection.
Freeway Facilities Analysis
The freeway segments and ramps within the study area were analyzed for the basic, weave,
merge, and diverge components where capacity constraints typically occur on the freeway
system utilizing the HCM 2010 methodologies. LOS for each of these segments is defined on
the basis of density (passenger cars per mile per lane). Table 3.11-3, Freeway Mainline and
Ramp Junction Level of Service Definitions, shows the LOS criteria for each freeway segment.
Traffic Volumes
Traffic was estimated for the proposed Project using Fehr & Peers MainStreet tool and
distributed to the network using the Costa Mesa Transportation Analysis Model and Census
journey-to-work data.
Trip Generation
The proposed Project will generate additional vehicular travel in the study area. Given the
mixed-use nature of the Project area, it will not generate traffic in a similar manner as traditional
development sites. As such, the trip generation analysis considers the combined effects of the
Project’s mixed uses, regional location, demographics, and development scale. These factors
contribute to a reduction (when compared to national homogeneous development projects) in
off-site average weekday vehicle “trips” (e.g., one vehicle trip is when a person drives from their
home to school, shopping or their job; their return drive home is counted as another trip). This
reduction is due largely to the Project’s ability to “internally capture” a higher proportion of these
trips. Due to the complexity of factors that generate trips in a mixed-use Project, Fehr & Peers
decided to utilize the Mixed-use development trip generation model (MXD Model) to determine
internal and external trip generation from the proposed Specific Plan.
The MXD modal estimates trip generation and internal capture by adjusting trip generation rates
to account for the influence of built environment variables. Variables used in the MXD model
include general Project area information such as geographic factors, the land use of the
surrounding area, and Project area /surrounding area demographics. A key feature of this
project related to trip internalization is the proximity to transit. Accessibility to transit vastly
increases transportation choices for those seeking to travel. This feature is also included in the
MXD trip generation methodology as applied in this study as it accounts for the total
employment located along the transit corridors and estimates the probability of a mode shift
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toward transit if development occurs within the mixed-use site. A detailed discussion of the MXD
model and trip generation is provided in the TIA in Appendix E, Section 4.
To determine the amount of trips that would be internal to the Project area, an MXD trip
generation estimate was prepared. The MXD analysis first begins with gross trip rates identified
in the Institute of Transportation Engineers’ Trip Generation (9th Edition, 2012). It then
incorporates the MXD methodology for “matching” trips to estimate the amount of internalization
within the Project area. To develop trip estimates that would be generated by the changes in
land use proposed by the Fountain Valley Crossings Specific Plan, Fehr & Peers developed trip
estimates for the existing land use and the proposed land use in order to find the difference in
trips between the two scenarios. This difference in trips is what is considered the Project only
trip generation estimates. Results of the projected daily, AM and PM peak hour trips generated
by the Project are shown in Table 3.11-7, Project Trip Generation. Since the Project area is
divided by the I-405, trip generations and estimates were evaluated by zone (North of I-405 and
South of I-405). As shown in Table 3.11-7, the proposed land uses are projected to generate
7,890 additional daily trips.
Table 3.11-7.

Project Trip Generation

Zone
Existing Land Use Plan
North of I-405
South of I-405
Total
Proposed Land Use Plan
North of I-405
South of I-405
Total
Difference in Land Use Plans
North of I-405
South of I-405
Final Trip Generation Estimates

Daily

In

AM Peak
Out

In

PM Peak
Out

24,361
8,268
32,629

1,269
456
1,725

269
123
392

807
225
1,032

1,543
465
2,008

26,364
14,155
40,519

1,129
1,290
2,419

395
210
605

879
351
1,230

1,432
1,227
2,659

2,003
5,887
7,890

-140
834
694

126
87
213

72
126
198

-111
762
651

Source: Fehr and Peers 2017; see Appendix E.

Trip Distribution
The project trip distribution reflects the likely approach and departure routes to the Project area,
as determined through multiple sources such as the location of complementary land uses,
Census journey-to-work data, and the Costa Mesa Transportation Analysis Model. The Costa
Mesa Transportation Analysis Model is a multi-modal transportation tool specifically designed to
evaluate alternatives to support regional planning activities in the Costa Mesa area. Trip
distribution was assumed at the zone level, with each zone containing a unique project trip
distribution. All zones used similar assumptions for regional trip distribution; differences in
distribution were typically based off location relative to regional facilities. Project trip distribution
is displayed Figure 3.11-3.
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Trip Assignment
Based on the trip generation and trip distribution estimates described above, project trips were
assigned to the study area roadway network by zone using Traffix 8.0 software. The Project
trips were added to the Existing (2015) traffic volumes to develop Existing (2015) With Project
traffic volumes.
On-site Roadway Improvements
On-site roadway, pedestrian, bicycle and transit improvements included in Section 2, Project
Description, were assumed in the Existing (2015) With Project Conditions. These improvements
include:
•
•
•
•

On-street parking on Mt. Washington Street/Condor Avenue and Euclid Street between
Newhope Street and the I-405 overpass
Pedestrian network improvements, such as decreasing block sizes and increasing the
number of paved sidewalks and painted intersection crosswalks
Bicycle network improvements, such as establishing two bicycle connections with the
Santa Ana River Bicycle Trail and including a Class I Bike Path along Ellis Avenue
Improvements for future transit services, such as installing benches, shelters, reinforced
concrete bus pads for layovers, and/or additional street lighting at the existing, wellplaced bus stop

Vehicle Miles Traveled (VMT) Assessment
In respect to SB 743, Fehr & Peers assisted in completing an assessment to quantify VMT for
the proposed Project. The VMT assessment included the use of the SCAG forecasting model
and the MXD modal trip generation methodology to accurately estimate Project trip
internalization based on land use mix and accessibility. With the estimates of trip generation and
trip lengths, the TIA calculated that existing VMT in the Project area is 279,638 VMT per day
and Future Year with Project VMT would be 341,008 VMT per day. Using service population
and employment numbers, the TIA also calculated that existing VMT per service population is
55.86 VMT per day per service population and in Future Year with Project VMT would be 34.61
VMT per day per service population. With TDM reductions project VMT per day per service
population under the Project would be reduced substantially from existing average VMT. The
TIA calculated that TDM-adjusted VMT in Future Year with Project would be 332,483 VMT per
day and TDM-adjusted VMT per service population would be 33.75 VMT per day per service
population. This represents that even with TDM reductions, buildout of the Specific Plan would
increase overall VMT per day relative to existing VMT, however, future year VMT per service
population would be decreased.
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3.11.4

Project Impacts and Mitigation Measures

Impact T-1 Description
T-1

Construction activities anticipated to occur under the proposed Fountain Valley
Crossings Specific Plan would potentially create short-term traffic impacts due
to congestion from construction vehicles (e.g., construction trucks,
construction worker vehicles, equipment, etc.), traffic lane and sidewalk
closures, and loss of on-street parking. With implementation of a Construction
Impact Mitigation Plan, construction impacts would be less then significant with
mitigation.

Build-out associated with the proposed Specific Plan would include up to 785,532 square feet of
new office floor area, 134,010 square feet of new retail floor area, and up to 491 residential units
projected to occur through 2035. The proposed Specific Plan would guide individual private
development and public infrastructure projects, including new office, retail, and residential uses
as well as planned road, streetscape, and infrastructure improvements. Under the proposed
Specific Plan standards, future development projects would generally consist of buildings from
one to four stories in height with associated private onsite improvements (e.g., parking,
landscaping) as well as public streetscape improvements (e.g., sidewalk, parking, street trees
and furniture). Refer to Section 2.0, Project Description, for specific project details.
Construction activities anticipated to occur under the proposed Fountain Valley Crossings
Specific Plan would vary annually, occurring over typical 1-2 year construction periods for
individual projects enable by the Specific Plan through 2035. Construction activities would
generally include demolition of existing buildings and/or parking lots, excavation/grading,
transport of materials, and construction of buildings. As noted in Table 3.11-7, existing trips
account for 32,629 average daily trips. During peak construction activity, the demolition of
existing structures would result in an overall temporary net decrease in traffic and trip
generation within the Project area and vicinity, due to the potential for the demolition of existing
operational uses and subsequent reduction in trip generation associated with such use. It is
anticipated that construction traffic could potentially be less than the existing operational trip
generation for the Project area, therefore resulting in a net decline in trip generation and traffic
for the duration of construction activities. A typical duration of construction for a particular parcel
could generally range from 12 to 24 months, depending upon project size and complexity.
During construction, construction truck trips would be generated from export/import of soil,
hauling of materials, and transport of heavy construction equipment. Additionally, construction
activities would result in temporary trips from construction workers driving to and from the work
site.
Construction schedules involve the coordination and integration of numerous aspects of
construction. By their nature, construction schedules may be modified when they involve
multiple phases, specialized equipment/crews, and/or multi-season schedules. Due to the longterm planning horizon, the corresponding number of construction-related trips at any given time
cannot be precisely calculated. However, typical major office construction projects can require
export of fill and demolition debris using single box or double-trailer haul “end dump”, often
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resulting in dozens of truck round trips per day (e.g., three trucks per hour, 9 hours per day, 18
cubic yards per load), to export building debris and earth. Further, construction activity during
early site preparation periods typically also includes cement trucks, material and equipment
delivery trucks, and worker vehicles. While the rate of development and precise location(s)
cannot be forecasted at this time, potential overlap of construction activities over the planning
horizon could potentially result in a significant increase in daily construction vehicle trips
(depending on the project) within the Project area and surrounding vicinity. However, these
impacts would be spread throughout the Project area as it is unlikely that adjacent parcels
would be developed concurrently.
Construction-related increases in traffic for individual projects would be short-term in nature and
would incrementally contribute to road or intersection congestion over the planning horizon.
However, as noted above, construction activities will likely also result in a reduction in existing
trip generation from the demolition of existing structures located in the Project area.
Consequently, the increase in construction related trips would be offset by the reduction in
operational trips resulting from demolition of existing operational structures for the duration of
demolition and construction activities.
Increased construction traffic, particularly large haul trucks and other heavy equipment (e.g.,
cement trucks and cranes), may also disrupt traffic flows, congest turn lanes with limited
capacity, and generally slow traffic movement. This would be a significant impact without
mitigation, which would be subject to mitigation. While construction-related traffic would be
ongoing within the Project area, the location and duration of projects would vary with such traffic
impacting different blocks or intersections for short-term periods through 2035 or beyond.
Other potential construction-related activities include idling, parked, or queued heavy trucks that
could potentially obstruct visibility, traffic flows, and interfere with pedestrian and bicycle flows.
Further, construction activities would require parking for construction workers for each of the
potential developments under the proposed Specific Plan during peak periods. Construction
may also require the temporary or extended closure of traffic lanes and sidewalks on
surrounding streets to accommodate excavation for utility installation, parked vehicles, operation
of construction equipment, installation of project improvements, etc. Depending on final
construction plan details, such lane and sidewalk closures could extend from a single day to
several weeks. Construction activities (e.g., lane closures) could also cause delays for people in
vehicles and on public transit.
Construction parking demand combined with temporary removal of on-street parking resulting
from development under the proposed Specific Plan would potentially effect on-street parking
availability around a Project area. In general, Project construction activities could create
potentially significant short-term impacts along major access routes in the Project area and
surrounding vicinity. However, the City does not anticipate additional impacts associated with
persons searching for parking. Further, it is anticipated that there would be a temporary
reduction in demand for parking associated with the demolition of existing operational structures
during construction of individual development projects due to temporary reductions in total
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square footage of operational uses and associated employees and visitor/customer which would
contribute towards Project area demands for parking.
Implementation of mitigation measure MM T-1 would require implementation of a Construction
Impact Mitigation Plan, which would address construction traffic routing and control, vehicular
and pedestrian safety, pedestrian/bicycle access and parking, street closures, construction
parking on a development-by-development basis. This Construction Impact Mitigation Plan
would address individual phases of development including demolition, site preparation, and ongoing construction activities, which would be anticipated to occur over an approximately 12- to
24-month period for each development under the proposed Specific Plan. Implementation of
mitigation measure MM T-1 would reduce construction-related traffic impacts to less than
significant with mitigation.
Construction schedules involve the coordination and integration of numerous aspects of
construction occurring on an interdependent basis or in cases where construction requires
specialized equipment/crews, there are numerous times when precise scheduling of specific
construction activities must be modified at the last minute. Examples, include but are not limited
to situations when certain predecessor construction activities don’t start or end at the schedule
time, specialized construction equipment breaking down during the job or unexpectedly out of
service when needed, specialized subcontractors not being at the Project site when planned
due to other previously scheduled construction projects taking longer than expected. Given the
long-term nature of this Project, the lack of specific construction details, and the fact that
construction activities will vary on a day-to-day basis, flexible mitigation measures such as MM
T-1 are required. Similar mitigation was upheld by the Court of Appeal in Neighbors for Smart
Rail v. Exposition Metro Line Construction Authority (2012) Case No. B232655. While this case
was reviewed by the Supreme Court, this issue was not overturned. More specifically, the Court
of Appeal upheld the construction traffic management mitigation noting “The EIR contemplated
that major arteries will not be closed during non-weekend and non-evening hours without that
approval, which is an acceptable performance standard…Petitioner has demonstrated no
inadequacy in the Expo Authority’s construction mitigation measures.”
Mitigation Measures
MM T-1.
Construction Impact Mitigation Plan. Future development occurring under the
proposed Fountain Valley Crossings Specific Plan shall be required to prepare a Construction
Impact Mitigation Plan for review and approval prior to issuance of a grading or building permit
to address and manage traffic during construction and shall be designed to:
•
•
•
•

3.11-36

Prevent traffic impacts on the surrounding roadway network;
Minimize parking impacts both to public parking and access to private parking to the
greatest extent practicable;
Ensure safety for both those constructing the project and the surrounding community;
and
Prevent substantial truck traffic through residential neighborhoods.
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The Construction Impact Mitigation Plan shall be subject to review and approval by the following
City departments: Planning & Building, Public Works, and Police to ensure that the Construction
Impact Mitigation Plan has been designed in accordance with this mitigation measure.
Additionally, the plan shall be prepared and implemented in coordination with any affected
agencies such as OCTA and Caltrans. The review of the plan shall occur prior to issuance of
grading or building permits. It shall, at a minimum, include the following:
Ongoing Requirements throughout the Duration of Construction
•

•

•
•
•
•
•

•

•

•

A detailed Construction Impact Mitigation Plan for work zones shall be maintained. At
a minimum, this shall include parking and travel lane configurations; warning,
regulatory, guide, and directional signage; and area sidewalks, bicycle lanes, and
parking lanes. The Construction Impact Mitigation Plan shall include specific
information regarding the project’s construction activities that may disrupt normal
pedestrian and traffic flow and the measures to address these disruptions. Such
plans shall be reviewed and approved by the Planning & Building and Public Works
Departments prior to commencement of construction and implemented in
accordance with this approval.
Work within the public right-of-way, deliveries, haul trips, and construction employee
trips shall be performed during off-peak vehicular traffic hours. No construction work
would be permitted on Sundays and national holidays that City offices are closed.
Construction work includes, but is not limited to dirt and demolition material hauling
and construction material delivery. Work within the public right-of-way outside of
these hours shall only be allowed after the issuance of an after-hours construction
permit. Exceptions may be made for time sensitive construction activities (e.g.,
pouring concrete).
“Flagger” construction personnel shall be required at construction site entrances.
The closure of major arterials shall be limited to non-peak vehicular traffic hours only.
Streets and equipment shall be cleaned in accordance with established Public Works
requirements.
Trucks shall only travel on a City-approved truck routes. Limited queuing may occur
on the construction site itself.
Materials and equipment shall be minimally visible to the public; the preferred
location for materials is to be on-site, with a minimum amount of materials within a
work area in the public right-of-way, subject to a current Use of Public Property
Permit.
Any requests for work before or after normal construction hours within the public
right-of-way shall be subject to review and approval through the After Hours Permit
process administered by the Building and Safety Division.
Provision of off-street parking for construction workers, which may include the use of
a remote location with shuttle transport to the site, if determined necessary by the
City.
The Construction Impact Mitigation Plan shall ensure adequate emergency access is
maintained throughout the duration of all construction activities. Consistent with the
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requirements and regulations of the MUTCD, adequate emergency access shall be
ensured through measures such as coordination with local emergency services,
training for flagmen for emergency vehicles traveling through the work zone,
temporary lane separators that have sloping sides to facilitate crossover by
emergency vehicles, and vehicle storage and staging areas for emergency vehicles.
Project Coordination Elements That Shall Be Implemented Prior to Commencement of
Construction
•

•

•

•
•

The traveling public shall be advised of impending construction activities which may
substantially affect key roadways or other facilities (e.g., information signs, portable
message signs, media listing/notification, Hotline number, and implementation of an
approved Construction Impact Mitigation Plan) in a manner appropriate to the scale
and type of projects.
A Use of Public Property Permit, Excavation Permit, Sewer Permit, or Oversize Load
Permit, as well as any Caltrans permits required for any construction work requiring
encroachment into public rights-of-way, detours, or any other work within the public
right-of-way shall be obtained.
Timely notification of construction schedules shall be provided to all affected
agencies (e.g., Police Department, Fire Department, Public Works Department, and
Community Development Department) and to all owners and residential and
commercial tenants of property within a radius of 500 feet.
Construction work shall be coordinated with affected agencies in advance of start of
work. Approvals may take up to two weeks per each submittal.
Planning & Building and Public Works Departments approval of any haul routes for
earth, concrete, or construction materials and equipment hauling shall be obtained.

Residual Impact
With implementation of the mitigation measure for construction traffic, construction-traffic
impacts would be reduced to less than significant with mitigation.
Impact T-2 Description
T-2:
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Under existing with Project conditions, increased traffic generated by buildout of
the proposed Project would increase congestion at 3 of the 20 study
intersections. While the proposed Project would include transit, pedestrian, and
bike improvements and a TDM Program to minimize new vehicle trips, potential
peak period congestion would still exceed existing City and Caltrans LOS
thresholds. Intersection impacts to Euclid Street & Newhope Street/Northbound
I-405 Ramps (Intersection #15) and Ellis Avenue/Euclid Street & Southbound I405 Ramps (Intersection #19) would be temporarily significant and unavoidable.
With implementation of intersection improvements, intersection impacts to all
other impacted intersections would be less than significant with implementation
of mitigation.
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Under existing with Project conditions, buildout of the proposed Specific Plan would generate an
increase of 7,890 daily trips. It is estimated that 17 of the 20 study intersections analyzed would
continue to operate at LOS D or better for intersection under the City’s jurisdiction and LOS C or
better for intersection under Caltrans jurisdiction. The remaining three intersections were
projected to operate at LOS D, E or F during one or more analyzed peak hours under existing
with Project conditions (Appendix E, Tables 3-1 and 4-4). Traffic generated by buildout of the
Specific Plan would create significant intersection impacts at the following study intersections:
•

Talbert Avenue & Mt. Washington Street (#12) – AM Peak Hour (LOS F), PM Peak
Hour (LOS F) (within the City’s jurisdiction)

•

Euclid Street & Newhope Street/Northbound I-405 Ramps (#15) – AM Peak Hour (LOS
D), PM Peak Hour (LOS F) (within Caltrans’ jurisdiction)

•

Ellis Avenue/Euclid Street & Southbound I-405 Ramps (#19)– PM Peak Hour (LOS F)
(within Caltrans’ jurisdiction)

These impacts were evaluated based on the change in operational conditions (V/C, delay,
and/or LOS) generated by the buildout of the proposed Specific Plan. Impacts were found to be
significant because Project-related traffic would cause intersections to operate at levels that
exceed the designated jurisdictional thresholds, compared to existing conditions. The FVCSP
has identified several programs and infrastructure projects which would help to reduce
intersection impacts to some degree, such as intersection improvements, installation of
pedestrian and bicycle facilities, signalization of intersections, etc. (see Section 3.5.1 of the
FVCSP within Appendix C of the EIR). However, these improvements may indirectly result in
secondary impacts to these intersection, and may not fully address impacts, as discussed in
further detail below.
Table 3.11-8.

Existing (2015) With Project Intersection Impacts

Intersection

Control4

12. Talbert Avenue & Mt.
Washington Street

TWSC

15. Euclid Street & Newhope
Street/Northbound I-405
Ramps

Signal

19. Ellis Avenue/Euclid Street
& Southbound I-405 Ramps

Signal

Notes:

Peak
Hour

Existing (2015)

Existing (2015)
plusWith Project

V/C1 or
Delay2

LOS3

V/C1 or
Delay2

LOS3

AM

7075

F

1,5925

F

PM

1,053

F

1,082

F

AM

33.4

C

48.1

D

PM

54.8

D

88.7

F

AM

28.6

C

34.6

C

PM

52.8

D

114

F

5

5

1 V/C

for signalized intersection is based on application of the Intersection Capacity Utilization methodology
using Traffix 8.0 software. V/C = Volume / Capacity Ratio.
2 Delay is average intersection delay (seconds) based on application of the Highway Capacity Manual 2010
methodology using Synchro 8 software.
3 Bold indicates an LOS below the acceptable threshold.
4 TWSC is two-way stop control.
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5 Highway

Capacity Manual 2010 methodology and Synchro Software is intended for under-saturated
conditions and cannot accurately estimate intersection delay greater than 200 seconds. Values shown are
estimates for comparative purposes only.
Source: Fehr and Peers 2017; see Appendix E.

Talbert Avenue & Mt. Washington Street (#12)
This stop-controlled intersection is under City of Fountain Valley jurisdiction, as such it is subject
to City adopted standards. Under existing condition, this intersection operates at LOS F for both
AM and PM peak hours. With implementation and buildout of the proposed Specific Plan,
approximately 10-percent or 790 additional daily trips would traverse this intersection
(Appendix E). The additional Project-related traffic would exacerbate existing operational
condition by increasing the delay at this stop-controlled intersection, resulting in the continuation
of LOS F. A peak hour traffic signal warrant assessment was also conducted to assess if this
unsignalized intersection satisfied the peak hour volume warranted for traffic signal installation.
The results of the analysis indicated that signalization would be warranted as the intersection
met Warrant #1 (8-Hour Volume), Warrant #2 (4-Hour Volume), and Warrant #3 (Peak Hour
Volume) for existing conditions.
Installation of a traffic signal (FVCSP Infrastructure Project #6; see Section 3.5.1 of Appendix C)
and restriping the westbound approach to convert the existing right-turn lane to a shared
through/right-turn lane would improve conditions to LOS D. However, as noted by Kittelson &
Associates in the traffic study for the Costco Gas Station Expansion project, installation of a
signal at the Talbert Avenue & Mt. Washington Street intersection could result in secondary
queuing impact (Appendix E) without additional modifications outlined below. The northbound
queues at the six-point stop-sign controlled intersection, in the Costco parking lot, has the
potential to spill back and affect the operation condition of the Talbert Avenue & Mt. Washington
Street intersection. In combination with the improvement identified above, the six-point
intersection should be reconfigured to accommodate future northbound queues. By removing
access from the northern eastbound and westbound approaches, the six-point intersection can
be converted to a standard four legged intersection which would allow the northbound approach
to be a free movement intersection and would eliminate the possibility of northbound queues.
Therefore, with implementation of these improvements impacts from Project-related traffic would
be less than significant with mitigation.
Euclid Street & Newhope Street/Northbound I-405 Ramps (#15)
This intersection is under Caltrans jurisdiction, as such, it is subject to Caltrans adopted
standards. Under existing condition, the intersection operates at an LOS C in AM peak hours
and at an LOS D in PM peak hours. With buildout of the proposed Specific Plan, Project-related
traffic would exacerbate the operational condition of this intersection. Increases in traffic would
generate higher delays at the intersection and would deteriorate conditions to LOS D and E
during AM and PM peak hours, respectively. This impact would occur due to the projected
increase in Project generated trips entering and exiting the I-405.
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The OCTA/Caltrans I-405 Improvement Project (I-405 Improvement Project) (SCAG 2016 RTP
Federal Transportation Improvement Program [FTIP] ID ORA030605) includes improvements to
freeway mainlines, bridges, on- and off-ramps, and associated intersections, including the
Euclid Street & Newhope Street/Northbound I-405 Ramps intersection. Improvements to this
intersection would include the addition of one northbound left turn lane along with optimization
of the AM and PM traffic signal cycle lengths and splits within the coordinated signal timing plan.
These improvements are projected to be completed between 2017 and 2022. 4
Prior to completion of these improvements, there is the potential that development occurring
under the FVCSP may generate and contribute to the traffic environment, in which a potentially
significant impact would occur. Given that the City has no control over the timing of these
improvements and the potential for significant traffic congestion be experienced for an extended
period prior to implementation of improvements, impacts to this intersection are conservatively
considered to be significant and unavoidable. 5 However, the improvements described above,
once implemented, would improve operational conditions of the intersection to acceptable LOS
C for both AM and PM peak hours under existing plus project conditions, in which impacts at
this intersection would be less than significant with implementation of mitigation.
Ellis Avenue/Euclid Street & Southbound I-405 Ramps (#19)
This intersection is under Caltrans jurisdiction, as such, it is subject to the Caltrans significance
criteria listed above. Under existing conditions, the intersection operates at LOS C in the AM
peak hours and at LOS D in the PM peak hours. With buildout of the proposed Specific Plan,
Project-related traffic would cause intersection operation to degrade to LOS F in the PM peak
hour, resulting in a significant impact. The increase in trips entering and existing the I-405 would
increase delay to intersections operating below LOS C.
The Caltrans I-405 improvement Project would include improvements to freeway mainlines,
bridges, on- and off-ramps, and associated intersections, including the Ellis Avenue/Euclid
Street & Southbound I-405 Ramps intersection. Improvements to this intersection would include
the construction of a southbound flyover on-ramp from eastbound Ellis Avenue over the Orange
County Sanitation District property and Santa Ana River to southbound I-405. The improvement
would include the elimination of the dual left-turn lanes from eastbound Ellis Avenue to the

Following release of the Partial Recirculated Draft EIR for public review in October 2017, Caltrans and OCTA have
chosen to proceed with alternative improvements to the Ellis Avenue/Euclid Street & Southbound I-405 Ramps
(Intersection #19) than what had been identified, planned, funded, and approved under the Caltrans I-405
Improvement Project. A revised analysis of Project effects on these revised improvements has been prepared and
provided in an Addendum to the Draft Recirculated EIR TIA (December 2017) included in Appendix E of this EIR.
Detailed discussion of the revised improvements and effects on Project traffic conditions are provided in Section 8.0,
Response to Comments.
4

This temporary impact is theoretical, as this Existing Plus Project 2015 analysis assumes theoretical full buildout of
the project by the year 2015, when full buildout of the project is not anticipated until 2035. Consequently, there would
not be a constitutional nexus or rough proportionality for imposing additional mitigation to address this temporary
impact.
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existing I-405 southbound on-ramp and would provide increased queue storage. The
improvements are projected to be completed between 2017 and 2022. 6
Prior to completion of these improvements, there is the potential that development occurring
under the FVCSP may generate and contribute to the traffic environment, in which a potentially
significant impact would occur. Given that the City has no control over the timing of these
improvements and the potential for significant traffic congestion be experienced for an extended
period prior to implementation of improvements, impacts to this intersection are conservatively
considered to be significant and unavoidable. 7 However, the improvements described above
would improve operational conditions of the intersection to LOS B for both AM and PM peak
hours under existing plus project conditions. Therefore, impacts at this intersection would be
less than significant with implementation of mitigation.
Mitigation Measures
MM T-2a
Amended Implementation and Funding/Financing Strategy for the Fountain
Valley Crossings Specific Plan. The City shall amend Section 3.5 of the FVCSP
Implementation and Funding/Financing Strategy prior to adoption of the Specific Plan. The
Specific Plan shall require to include a subsequent fee justification study, identify costs for
transportation improvements, apportion costs for improvements, and include fair share projected
costs for each funded and unfunded improvement. Prior to approval of the first entitlements for a
development within the Project area, the City must adopt the regular fee update schedule for
identified intersection improvements. The City shall coordinate with neighboring jurisdictions to
identify intersection improvements, apportion costs for improvements, and scheduling of
proposed improvements.
1. The Amended Implementation and Funding/Financing Strategy shall:
•

•
•

Identify the cost of improvements to all identified transportation improvements, within
the Project area and surround vicinity, needed to serve the proposed Fountain Valley
Crossings Specific Plan.
Clearly apportion existing and projected demand on these facilities and costs
between existing users, the City, and proposed future development projects.
Identify development impact fees for all residential and non-residential projects to
ensure that each project pays its fair share of public infrastructure costs.

Following release of the Partial Recirculated Draft EIR for public review in October 2017, Caltrans and OCTA have
chosen to proceed with alternative improvements to the Ellis Avenue/Euclid Street & Southbound I-405 Ramps
(Intersection #19) than what had been identified, planned, funded, and approved under the Caltrans I-405
Improvement Project. A revised analysis of Project effects on these revised improvements has been prepared and
provided in an Addendum to the Draft Recirculated EIR TIA (December 2017) included in Appendix E of this EIR.
Detailed discussion of the revised improvements and effects on Project traffic conditions are provided in Section 8.0,
Response to Comments.
6

This temporary impact is theoretical, as this Existing Plus Project 2015 analysis assumes theoretical full buildout of
the project by the year 2015, when full buildout of the project is not anticipated until 2035. Consequently, there would
not be a constitutional nexus or rough proportionality for imposing additional mitigation to address this temporary
impact.

7

3.11-42

Fountain Valley Crossings Specific Plan Project
Revised Final EIR

3.11 Transportation, Circulation, and Traffic

•

Include a regular fee update schedule, consistent with the City’s Capital
Improvement Program.

MM T-2b
Intersection Improvements Impact Fee. At the intersection of Talbert Avenue &
Mt. Washington Street (Intersection #12), a traffic signal shall be installed. In addition, the sixpoint stop-controlled intersection, within the Costco parking lot, shall be reconfigured into a
standard four leg intersection by removing the northern eastbound and westbound approaches.
To further reduce impacts, it is recommended that the westbound approach be restriped to
convert the existing right-turn lane into a shared through/right turn lane. Additional geometric
improvement options such as signal phasing and green times shall be considered and reviewed
prior to final design of this intersection. In accordance with MM T-2a, approved improvements
shall be included in Implementation and Funding/Financial Strategy and development project
applicants within the Project area shall pay a fair share contribution towards these
improvements. The fair share fee shall be evaluated based on based on a metric approved by
the City (e.g. dwelling units, acreage, square footage, ADT, etc.).
Residual Impact
In addition to the mitigation identified above, the FVCSP identifies several programs and
infrastructure projects as well as the timing and funding sources of such programs and projects.
While these programs and projects included under the FVCSP would improve circulation
conditions within and surrounding the Project area, the TIA has identified additional
improvements necessary to reduce impacts to local intersections. With implementation of the
identified programs and infrastructure projects provided in the FVCSP (Section 3.5.1, Summary
of Plan Implementation Capital Projects and City Programs, of Appendix C), in addition to, and
in accordance with the specific requirements of MM T-2a and -2b, impacts resulting from
buildout of the Project would be reduced, but may not fully be reduced to a less than significant
level, as discussed below.
Potentially significant intersection impacts are projected to occur at full buildout of the Specific
Plan (2035). Since traffic impacts would vary by development project, MM T-2a would ensure
that the City amends the Implementation and Funding/Financing Strategy of the FVCSP to
include a fee justification study and the identify appropriate fair share fees to ensure funds for all
improvements to transportation facilities are appropriate acquired, ensuring efficient mobility
within the Project area and surrounding vicinity is attained. Amendments to the Implementation
and Funding/Financing Strategy under MM T-2a would require the City to evaluate the cost of
each improvement and would require all development project applicants to pay a fair share fee.
Based on the signal warrant analysis provided in the TIA for Talbert Avenue & Mt. Washington
intersection (Intersection #12), installation of a traffic signal would be required. This conclusion
is consistent with the traffic study prepared by Kittelson & Associates, Inc. for the Costco Gas
Station Expansion project. Additional required improvements would include restriping the
westbound approach to convert the existing right-turn lane into a shared through/right-turn lane.
The six-point intersection within the Costco parking lot would have to be reconfigured into a
standard four-point intersection to allow free-flow northbound movement. These improvements
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would improve conditions to acceptable LOS D for both AM and PM peak hours (see Table
3.11-9). MM T-2b would require that the City includes these improvements in the amended
Implementation and Funding/Financing Strategy to ensure that each development project
applicant pays a fair share fee to fund the improvements.
Therefore, with implementation of MM T-2a and 2b and improvement proposed under the I-405
Improvement Project, impacts to the intersections of Talbert Avenue & Mt. Washington
(Intersection #12) would be less than significant with mitigation once implemented.
With regard to potential impacts at Euclid Street & Newhope Street/Northbound I-405 Ramps
(Intersection #15) and Ellis Avenue/Euclid Street & Southbound I-405 Ramps intersection
(Intersection #19), the planned and funded I-405 Improvement Project would include
improvements to both of these intersections. These improvements, including others identified
under the I-405 Improvement Project are funded through the FTIP in the RTP/SCS has
identified funding sources through existing federal, state, and local measures and program.
Additional funding for these improvements by the City would not be required to ensure
appropriate funding for necessary improvements to address Project-related impacts. Therefore,
The the improvements proposed under the I-405 Improvement Project would improve the
operational conditions of Intersections #15 and #19 to less than significant once implemented
(see Table 3.11-9). However, given the City has no control over the timing of improvements
proposed under the I-405 Improvement Project which are necessary to reduce impacts, impacts
to these intersections are conservatively considered to be temporarily significant and
unavoidable.
With regard to potential impacts at the intersection of Euclid Street & Newhope
Street/Northbound I-405 Ramps (Intersection #15), the City has no control over the timing of
improvements necessary to reduce impacts, and impacts to this intersection are conservatively
considered to be significant and unavoidable.
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Table 3.11-9.

Existing (2015) With Project Intersection Impacts with Mitigation

Intersection

Control4

12. Talbert Avenue & Mt.
Washington Street

TWSC

15. Euclid Street & Newhope
Street/Northbound I-405
Ramps

Signal

19. Ellis Avenue/Euclid Street
& Southbound I-405 Ramps6

Signal

Notes:

Peak
Hour

Existing (2015)
With Project

Existing (2015) With
Project with
Mitigation

V/C1 or
Delay2

LOS3

V/C1 or
Delay2

LOS3

AM

1,5925

F

0.825

D

PM

1,082

F

0.818

D

AM

48.1

D

32.6

C

PM

88.7

F

32.8

C

AM

34.6

C

8.9 24.6

AC

PM

114

F

15.7 31.2

BC

5

1 V/C

for signalized intersection is based on application of the Intersection Capacity Utilization methodology
using Traffix 8.0 software. V/C = Volume / Capacity Ratio.
2 Delay is average intersection delay (seconds) based on application of the Highway Capacity Manual 2010
methodology using Synchro 8 software.
3 Bold indicates an LOS below the acceptable threshold.
4 TWSC is two-way stop control.
5 Highway Capacity Manual 2010 methodology and Synchro Software is intended for under-saturated
conditions and cannot accurately estimate intersection delay greater than 200. Values shown are estimates
for comparative purposes only.
6 Intersection operations for Intersection #19 have been revised to reflect the updated analysis of intersection
operations based upon the Addendum to the Draft Recirculated EIR TIA (December 2017) for the modified
Ellis Avenue/Euclid Street & Southbound I-405 Ramp (Intersection #19) planned improvement proposed by
OCTA in November 2017. Refer to Appendix E of this EIR and the detailed discussion of revised
improvements provided in Section 8.0, Response to Comments.
Source: Fehr and Peers 2017; see Appendix E.

Impact T-3 Description
T-3:

Increased traffic generated by buildout of the proposed Fountain Valley Specific
Plan under existing conditions would increase congestion at 11 freeway
facilities, resulting in significant and unavoidable impacts.

Freeway Intersection Operations
Potential Project impacts to LOS of freeway facilities under the existing with Project conditions
were calculated based on density (passenger cars per mile per lane [pc/mi/ln]) and speed (see
Table 3.11-10).
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Table 3.11-10. Freeway Facilities Impacts (LOS)
Segment

Type

Existing (2015) With
Project

Existing
AM LOS

PM LOS

AM LOS

PM LOS

I-405 Northbound
On-ramp at Harbor
Boulevard

Merge

C

F2

C

F2

Mainline between Harbor
Boulevard and Hyland
Avenue

Basic

C

F2

C

F2

On-ramp at Hyland
Avenue

Merge

B

F2

B

F2

Mainline between Hyland
Avenue and Euclid Street

Basic

C

F2

C

F2

Off-ramp at Euclid Street

Diverge

C

F2

D

F2

Mainline between Euclid
Street Off-ramp and Onramp

Basic

C

B

C

B

On-ramp at Euclid Street

Merge

C

C

C

C

Mainline between Euclid
Street and Brookhurst
Street

Basic

C

F2

C

F2

Off-ramp at Brookhurst
Street

Diverge

B

F2

B

F2

On-ramp at Brookhurst
Street

Marge

C

B

C

B

On-ramp at Talbert Avenue

Merge

C

B

C

C

Mainline between Talbert
Avenue and Euclid Street

Basic

C

C

C

C

Off-ramp at Euclid Street

Diverge

D

C

D

C

Mainline between Euclid
Street Off-ramp and Onramp

Basic

D

C

D

C

On-ramp at Euclid Street

Merge

D

C

D

C

Mainline between Euclid
Street and Harbor
Boulevard

Basic

E

D

E

D

Diverge

E

D

E

D

I-405 Southbound

Off-ramp at Harbor
Boulevard
Notes:

1 Freeway

facilities operating below acceptable LOS are shown in bold.
the density calculation does not correspond to LOS F operations, the measured free-flow speed
indicates that this segment is operating deficiently.
3 Calculations were made using Highway Capacity Manual 2010 methodologies.
Source: Fehr and Peers 2017; see Appendix E.
2 Though,
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Table 3.11-11. Freeway Facilities Impacts (Density and Speed)

Segment

Type

Existing With
Existing With
Project
Project
Project AM
Project PM
Impact AM Impact PM
Density Speed Density Speed Density
Density
(pc/mi/ln)
(pc/mi/ln)
(pc/mi/ln) (pc/mi/ln)

I-405 Northbound
On-ramp at Harbor
Boulevard

Merge

24.1

68

21.7

14

-0.7

+0.3

Mainline between Harbor
Boulevard and Hyland
Avenue

Basic

23.2

68

15.0

14

+0.9

+0.4

On-ramp at Hyland Avenue Merge

17.8

68

21.0

14

-0.2

+0.4

Mainline between Hyland
Avenue and Euclid Street

Basic

23.5

69

17.4

26

+0.9

+0.4

Off-ramp at Euclid Street

Diverge

30.4

69

22.1

26

+2.7

+1.2

Mainline between Euclid
Street Off-ramp and Onramp

Basic

22.4

69

16.6

69

0

0

On-ramp at Euclid Street

Merge

21.3

69

24.9

69

+0.6

+2.1

Mainline between Euclid
Street and Brookhurst
Street

Basic

23.0

69

20.2

25

+0.2

+0.9

Off-ramp at Brookhurst
Street

Diverge

15.3

69

13.4

25

+0.2

+1.0

On-ramp at Brookhurst
Street

Marge

21.9

68

17.4

69

+0.7

+0.3

On-ramp at Talbert Avenue

Merge

26.8

68

20.1

69

+0.5

+0.2

Mainline between Talbert
Avenue and Euclid Street

Basic

25.1

68

19.7

69

+0.8

+0.3

Off-ramp at Euclid Street

Diverge

29.4

68

22.8

69

+0.8

+0.3

Mainline between Euclid
Street Off-ramp and Onramp

Basic

32.0

68

23.1

69

0

+0.6

On-ramp at Euclid Street

Merge

31.1

68

26.2

69

+0.6

+2.6

Mainline between Euclid
Street and Harbor
Boulevard

Basic

42.0

68

31.4

68

+0.6

+1.6

Diverge

39.2

68

34.4

68

+0.3

+1.0

I-405 Southbound

Off-ramp at Harbor
Boulevard

Notes:
1. Pc/mi/ln = passenger cars per mile per lane.
2. Freeway facilities operating below acceptable LOS are shown in bold.
3. Calculations were made using Highway Capacity Manual 2010 methodologies.
Source: Fehr and Peers 2017; see Appendix E.
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Project generated traffic would result in changes in the density, speed, and LOS affecting
congestion and travel at each of the study freeway facilities. Results of the analysis found that
buildout of the Specific Plan, would generate impacts at 11 freeway facilities where Projectrelated traffic would degrade operational condition to LOS D, E, or F.
The proposed Specific Plan would result in the following impacts to freeway facilities under
existing conditions:
•

Northbound On-ramp at Harbor Boulevard – PM Peak Hour (LOS F)

•

Northbound Mainline between Harbor Boulevard and Hyland Avenue – PM Peak Hour
(LOS F)

•

Northbound On-ramp at Hyland Avenue – PM Peak Hour (LOS F)

•

Northbound Mainline between Hyland Avenue and Euclid Street – AM Peak Hour (LOS
D), Peak Hour (LOS F)

•

Northbound Off-ramp at Euclid Street – AM Peak Hour (LOS D), Peak Hour (LOS F)

•

Northbound Mainline between Euclid Street and Brookhurst Street – Peak Hour (LOS F)

•

Northbound Off-ramp at Brookhurst Street – PM Peak Hour (LOS F)

•

Southbound Off-ramp at Euclid Street – AM Peak Hour (LOS D)

•

Southbound On-ramp at Euclid Street – AM Peak Hour (LOS D)

•

Southbound Mainline between Euclid Street and Harbor Boulevard – AM Peak Hour
(LOS E), PM Peak Hour (LOS D)

•

Southbound Off-ramp at Harbor Boulevard – AM Peak Hour (LOS E), PM Peak Hour
(LOS D)

Although the southbound mainline between the Euclid Street off-ramp and on-ramp would
continue to operate at LOS D, the projected-generated traffic would not increase the density or
cause a substantial decline in LOS; as such, no impact is identified at this facility. However,
Project-related traffic would increase congestion at 11 freeway facilities, by adding additional
trips and increasing facility vehicle density on an already congested freeway system. The
additional trips would increase densities of the freeway facilities beyond the significance
threshold.
The Caltrans I-405 Improvement Project will improve 16 miles of I-405 between SR-73 and I605, which includes the segment that traverse the Project area. Improvements would include
the addition of one regular lane in each direction from Euclid Street to I-605, improvements to
freeway ramps and associated intersections, and the construction of 405 Express Lanes, 2
lanes in each direction. These improvements would improve operational conditions of the
freeway system and are planned to be fully constructed by 2022. However, due to the high
demand for use of I-405 and limited right-of-way, the improvements proposed under the I-405
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Improvement Project would not be enough to eliminate the significant impacts of the Project
(OCTA 2016b). 8
To improve conditions and eliminate impacts, substantial additional freeway mainline and ramp
widening would be required. Due to high volume of traffic and limited right-of-way, widening
required to eliminate impacts is infeasible. Additionally, since freeways are an interconnected
system, it would not be possible, nor effective, to provide isolated spot improvements of one
segment of the freeway where deficient operations are observed. Further, this type of
infrastructure is extremely costly and is typically infeasible for one development project to
undertake. Lastly, the facility is under Caltrans jurisdiction; as such, the City could not guarantee
implementation of the mitigation measures. Therefore, the identified impacts to the freeway
system are significant and unavoidable. Additional details on infeasibility of mainline freeway
improvements are discussed below under the cumulative analysis.
Freeway Ramp Queue Analysis
In addition to Project impacts to LOS at local freeway intersection, the Project has the potential
to result in impacts to future queuing conditions at I-405 freeway ramp facilities as a result of
increases in traffic from the proposed Project. To determine impacts to ramp queuing
conditions, the TIA conducted a freeway ramp queuing analysis for the following intersections
and respective ramp facilities:
•

Euclid Street & Newhope Street/Northbound I-405 Ramps (Intersection #15)

•

Ellis Avenue/Euclid Street & Southbound I-405 Ramps (Intersection #19)

Based on the results of the ramp queuing analysis provided in the TIA, freeway ramp queues
under Existing (2015) With Project conditions would not extend beyond the available storage
length for these facilities or substantially worsen queues above existing conditions (see Table
3.11-12). Therefore, impacts to storage capacity and ramp queues would be less than
significant.

Following release of the Partial Recirculated Draft EIR for public review in October 2017, Caltrans and OCTA have
chosen to proceed with alternative improvements to the Ellis Avenue/Euclid Street & Southbound I-405 Ramps
(Intersection #19) than what had been identified, planned, funded, and approved under the Caltrans I-405
Improvement Project. A revised analysis of Project effects on these revised improvements has been prepared and
provided in an Addendum to the Draft Recirculated EIR TIA (December 2017) included in Appendix E of this EIR.
Detailed discussion of the revised improvements and effects on Project traffic conditions are provided in Section 8.0,
Response to Comments.
8
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Table 3.11-12. Existing (2015) With Project Ramp Queuing Summary

Intersection

Storage
Queue
Length (feet)

Direction
Approach

15. Euclid Street & Newhope
Street/Northbound I-405 Ramps

1,690

Eastbound

19. Ellis Avenue/Euclid Street &
Southbound I-405 Ramps

1,360

Southbound

Notes:
Queue shown is maximum after two cycles.
Source: Fehr and Peers 2017; see Appendix E.

Peak
Hour

Existing
(feet)

AM
PM
AM
PM

275
237
63
110

Existing
with
Project
(Feet)
506
243
84
151

Mitigation Measures
No mitigation feasible.
Residual Impacts
Improvements required to reduce impacts of the Project to facilities under the jurisdiction of
Caltrans would be infeasible to implement and uncontrollable by the City. Impacts to the
identified freeway systems are therefore significant and unavoidable.
Impact T-4 Description
T-4:

Project generated increases in traffic would incrementally increase delays at the
intersections of residential roads with local arterials in the Project vicinity,
degrading the effectiveness and performance of the circulation system.
However, such increases in delays at residential side streets would be
incremental and would not exceed established thresholds under existing
conditions. Therefore, impacts would be adverse, but less than significant.

Buildout of the Specific Plan would generate an additional 7,890 ADT with approximately 907 of
these trips occurring during AM peak hours and 849 during the PM peak hour. Over the long
term, Project development would increase traffic volumes along area arterials, particularly
Euclid Avenue, Ward Street, Ellis Avenue, and Talbert Avenue. Such increases in traffic would
adversely affect the effectiveness and performance of the circulation systems, particularly for
residents located within the vicinity of the Project. Project generated traffic would increase traffic
volumes along these arterials generally between 1 percent and 5 percent (Table 3.11-13). As
discussed further below, while this increase in volumes could incrementally increase residential
side street delays for access onto these arterials, traffic flows along these arterials, and
associated gaps in traffic to permit side street access, are largely controlled by signalized
intersections which release cars in “platoons” along these arterials. Although some increase in
delays can be anticipated, signal timing would continue to govern most traffic flows and gaps in
traffic that govern side street access. Thus, overall increases in traffic would only incrementally
increase side street delays. Potential impacts along particular arterials and key residential
access streets are discussed below.
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Table 3.11-13. Projected Traffic Increases under Existing (2015) With Project Conditions
Existing (2015)
ADT

Projected
Additional ADT

Percent
Increase

Euclid Avenue

33,000

790

Talbert Avenue

24,000

Ward Street
Ellis Avenue

Roadways

Projected Additional
Peak Hour Trips
AM Peak
Hour

PM Peak
Hour

2.4%

76

118

790

3.3%

102

203

8,000

395

4.9%

377

73

28,000

395

1.4%

69

140

Note: Additional ADT and Peak Hour Trips are estimates derived from the TIA.
Source: Appendix E; OCTA 2015a.

Neighborhood North of Project Area
At buildout of the Specific Plan in 2035, traffic along Euclid Street is projected to increase by
approximately 2.4 percent, with 790 ADT, with approximately 76 AM peak hour and 118 PM
peak hour trips; traffic along Talbert Avenue is projected to increase by approximately 3.3
percent with 790 ADT, with 102 AM peak hour and 203 PM peak hour trips (Table 3.11-13). The
changes in traffic would potentially incrementally increase residential side street delays for
access onto these arterials. Difficulty in exiting the neighborhood north of the Project area from
Goldeneye Avenue onto Euclid Street and from Los Tiempos Street onto Talbert Avenue may
be increased. However, traffic flows and associated gaps in traffic along both Euclid Street and
Talbert Avenue are controlled by multiple signalized intersections. Traffic on Euclid Street is
controlled by the signalized intersections of Euclid Street & Talbert Avenue and Euclid Street &
Southpark Avenue. Under the Project, traffic flows, gaps between platoons of cars and available
side street access would continue to be largely controlled by signalized intersections, with only
incremental increases in non-platoon traffic. Therefore, the decrease in gaps in traffic would be
minimal and delays along residential side street may only incrementally increase.
Neighborhoods West of Project Area
The neighborhoods west of the Project area, which include the Greenbrook Community and the
Tiburon Condominiums, would be potentially affected by increases in traffic along Ward Street.
At buildout of the Specific Plan, traffic along Ward Street is projected to increase by
approximately 4.9 percent with 395 ADT, with approximately 377 AM peak hour and 73 PM
peak hour trips. Traffic along Ellis Avenue is projected to increase by approximately 1.4 percent
with 395 ADT, with 69 AM peak hour and 140 PM peak hour trips. The increases in traffic would
potentially incrementally increase delays for residents in the Greenbrook Community attempting
to access Ward Street from Apache River Avenue and access Ellis Avenue from Placer River
Drive, and resident in the Tiburon Condominiums attempting to access Ward Street from
Antelope River Avenue. However, the I-405 Improvement Project includes planned and funded
improvements to Ward Street and to the intersections of Euclid Street & Newhope
Street/Northbound I-405 ramps, which would reduce existing queuing and backup, relieving
both existing and future congestion. These improvements include the southbound flyover ramp
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over the Santa Ana River onto the I-405 from Ellis Avenue and widening of the Ward Street
Overpass, which would improve traffic conditions on Ward Street and Ellis Avenue. These
improvements would substantially reduce queuing on Ellis Avenue, relieve the backup traffic
southbound on Ward Street, and facilitate side street access at Antelope River Avenue.
Residential Neighborhoods Near Schools
The residential neighborhoods around Robert Gisler School and Shoreline Christian School,
Kazuo Masuda Middle School, and Fountain Valley High School currently experience school
related drop off and pick up congestion, which can contribute to difficulty or delays exiting these
neighborhoods onto arterials. Some citizens have even expressed concerns of difficulty exiting
their own properties. While the Project would incrementally increase traffic around these
neighborhoods, their distance from the Project area would limit such effects. Robert Gisler
School and Shoreline Christian School are approximately 0.25 mile west of the Project area,
Kazuo Masuda Middle School is approximately 0.5-mile north of the Project area, and Fountain
Valley High School is approximately 1 mile northwest of the Project area. While the Project is
projected to increase traffic on these roads by 1.4 percent to 4.9 percent on Ward Street, Ellis
Street, and Talbert Avenue over the next 20 years by approximately 395 ADT, due to the
distance of the schools from the Project area, Project-generated traffic would only incrementally
increase delays at the neighborhoods around these schools. In addition, proposed
improvements discussed above, such as the Ellis to I-405 fly over and Ward Street overpass
widening and signalization would improve traffic flows and reduce existing congestion.
While improvements proposed in the Specific Plan would improve queuing and congestion
issues around the Project area, project-related traffic could still incrementally increase delays for
residential side streets. Therefore, buildout of the Specific Plan would result in potentially
adverse effects on a Project and cumulative basis, but impacts are considered less than
significant under both existing and cumulative conditions.
Mitigation Measures
No mitigation required.
Impact T-5 Description
T-5

The proposed Project would not substantially disrupt alternative transportation
and impacts would be less than significant without mitigation.

As discussed in Section 3.11.1, Environmental Setting, above, the alternative transportation
systems within and surrounding the Project area is largely limited to substandard pedestrian
facilities consisting of sidewalks, crosswalks, and crossing controls. No bicycle facilities existing
along internal roads and only two OCTA bus routes service the Project area.
The proposed Project would include a mix of office, commercial and residential land uses that
would gradually increase demand for transit, bike and pedestrian facilities within the Project
vicinity. The proposed Project would integrate future land uses and multi-modal transportation in
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the Project area and expand transportation options for residents, employees and visitors. The
proposed Project would implement the goals and policies of the City’s General Plan and SCAG
to locate land use changes near transit for the purpose of minimizing per service population
VMT and associated GHG emissions. The proposed Project would be consistent with adopted
policies, plans, or programs regarding public transit, bicycle, or pedestrian facilities as discussed
further below.
Pedestrian
Under existing conditions, the Project area lacks continuous sidewalks and crosswalks. The
Project includes the construction of approximately 4.7 miles of sidewalk improvements,
including widening of existing sidewalks, constructing continuous sidewalks, and installing
Midblock crossing at Ward Street and Euclid Street among other improvements. Additionally,
the proposed Project includes pedestrian-oriented design of buildings and improvements to the
public realm to support walking, and are anticipated to reduce vehicle trips and the potential for
vehicle/pedestrian intersection conflicts. This results in improvements in pedestrian facilities in
comparison to existing conditions, therefore impacts would be less than significant under
existing and cumulative conditions. Nevertheless, the City is proposing MM T-2a which would
require the City to amend the FVCSP to identify development impact fees and ensure that each
project pays its fair share fee for all pedestrian improvements, ensuring that all improvements
are funded and constructed. Temporary closure of sidewalks adjacent to the site may occur
periodically during project construction, and provisions for, and/or directions to, detours and
alternate routes would be provided, consistent with the MUTCD requirements and Chapter 33 of
the California Building Code (CBC), which requires sidewalk canopies to protect pedestrians
from potential harm associated with construction where construction activities occur in close
proximity to active sidewalks. The impact of construction relative to pedestrian access would be
temporary and is anticipated to be less than significant under existing and cumulative
conditions.
Bicycle Facilities
Under existing conditions Project site currently lacks any bicycle facilities as well as connectivity
to bicycle facilities in surrounding areas. The proposed Project includes the construction of a
Class I bike path along Ellis Avenue, two links to the regional Santa Ana River Bike Trail,
internal east-west bike routes, and potential new Class II bike lanes along Euclid Street. This
would result in improvements in comparison to existing conditions, therefore impacts would be
less than significant under existing and cumulative conditions. Nevertheless, the City is
proposing MM T-2a which would require the City to amend the FVCSP to identify development
impact fees and ensure that each project pays its fair share fee for all pedestrian improvements,
ensuring that all improvements are funded and constructed.
Public Transit
Under existing conditions Project area has historically lacked high frequency transit service.
However, in October of 2016, OCTA bus transit Route 37 was altered to provide service to bus
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stops on Talbert Avenue, Ellis Avenue, and Euclid Street within the Project area. Frequency of
service on this route has been improved from 30-minute headways to 15-minute headways,
substantially increasing the attractiveness of transit service along this route to both transit
dependent and non-transit dependent individuals. In contrast, in June 2016, headways of Route
76 that serves the Project area were increased from 45-minutes to 60-minute headways,
incrementally decreasing service to the Project area. In addition to this existing ongoing transit
service, the proposed Project encourages improvements to transit service infrastructure through
proposed improvements to existing bus stops and improvements to existing routes and
headways resulting in improvements in comparison to existing conditions. Therefore, impacts
would be less than significant under existing and cumulative conditions. Nevertheless, the City
is proposing MM T-2a which would require a funding program that would ensure transit
improvements are funded and constructed.
Mitigation Measures
No mitigation required.
3.11.4.1

Cumulative Impacts

Future Year cumulative conditions were developed using the Costa Mesa Transportation Model
to analyze future forecasts by applying a per year growth rate on a roadway-level basis. Within
the study area, cumulative daily traffic volumes were estimated to increase by 11-13 percent
from base year to future year, as shown in the model plots provided in Appendix E (see
Appendix H attached thereto). The CMTM is derived from the Orange County Transportation
Analysis Model, Version 3.4 (OCTAM 3.4), which is maintained by the Orange County
Transportation Authority (OCTA) and has been developed according to OCTA’s Orange County
sub-area traffic modeling guidelines. The CMTM has been certified by OCTA as being
consistent with the OCTAM regional model. Additional information on the development of the
CMTM
is
available
at
http://www.costamesaca.gov/ftp/generalplan20152035/Appendix%20C%20-%20Traffic%20Study.pdf. Any pending and approved project trips
that were not included in the model land use assumptions and were assumed to be in operation
by the buildout year were manually added to the forecast buildout volumes to produce the
Buildout Year (2035) Without Project traffic volumes, including consideration of buildout and
operation of the Southpark Specific Plan Sakioka Site at 1,017 ksf (see Appendix E, Section 5
for additional details regarding cumulative project growth assumptions and roadway
improvements).
The following pending and approved projects were included in cumulative conditions:
•

Warehouse and gas station expansion at the existing Costco located on Talbert Avenue.
The expansion will produce a maximum of 50 peak hour trips.

•

Storage Depot adjacent to the Santa Ana River Channel, south of Heil Avenue and north
of Warner Avenue. The facility will produce 60 AM trips and 42 PM trips using the
distribution provided in the Harbor Boulevard South Island Specific Plan.
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•

Buildout of the Southpark Specific Plan, located just north of the Project site between
Euclid Street, Talbert Avenue, the Santa Ana River, and Slater Avenue. The Southpark
Specific Plan has 1,017,000 square feet of development remaining to be considered in
the full buildout of the Project. The project is approved for 108,000 square feet of retail
space and the rest of the 909,000 square feet is approved for office, research and
development, and warehousing. The project is conservatively estimated to produce
2,050 PM peak hour trips, and 1,278 AM peak hour trips. See Appendix E for greater
detail on trip generation estimates for this project.

•

Buildout of the Master Plan for the Former LA Times Site, located at 1375 Sunflower
Avenue, 1376 South Coast Drive, and 3370 Harbor Boulevard in Costa Mesa, California.
This project is estimated to generate 1,021 AM peak hour and 976 PM peak hour trips.
Of these trips, an estimated 19 percent would travel north/south along Harbor Boulevard
to access the Project site.

Additionally, the following roadway improvements were assumed based upon the approved and
adopted I-405 Improvement Project (SCAG 2016 RTP FTIP ID ORA030605), as well the
modified November 2017 Ellis Avenue/Euclid Street & Southbound I-405 Ramps (Intersection
#19) improvement: 9
•

The I-405 Improvement Project (SCAG 2016 RTP FTIP ID ORA030605) proposes to
improve the mainline freeway and interchanges by adding one general purpose lane in
each direction from Euclid Street to the Interstate 605 (I-605) interchange, plus adding a
tolled Express Lane in each direction of I-405 from State Route 73 (SR-73) to State
Route 22 (SR-22) East. The tolled Express Lane and the existing high occupancy
vehicle (HOV) lane would be managed jointly as a tolled Express Facility with two lanes
in each direction from SR-73 to I-605.

•

The I-405 Improvement Project (SCAG 2016 RTP FTIP ID ORA030605) includes the
elimination of the eastbound left turn on Ellis Avenue onto the I-405 southbound onramps in addition to a proposed southbound I-405 flyover on-ramp. Traffic was rerouted
from the eastbound left turn movement to a free right onto the freeway prior to the
intersection. addition of an eastbound left-turn lane to result in three eastbound left-turn
lanes and conversion of the westbound right-turn lane into a channelized right-turn lane
that allows for free-flow movement.

Following release of the Partial Recirculated Draft EIR for public review in October 2017, Caltrans and OCTA have
chosen to proceed with alternative improvements to the Ellis Avenue/Euclid Street & Southbound I-405 Ramps
(Intersection #19) than what had been identified, planned, funded, and approved under the Caltrans I-405
Improvement Project. A revised analysis of Project effects on these revised improvements has been prepared and
provided in an Addendum to the Draft Recirculated EIR TIA (December 2017) included in Appendix E of this EIR.
Detailed discussion of the revised improvements and effects on Project traffic conditions are provided in Section 8.0,
Response to Comments.
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•

The I-405 Improvement Project (SCAG 2016 RTP FTIP ID ORA030605) includes the
addition of a northbound left turn lane at intersection 15: Euclid Street & Newhope
Street/I-405 Northbound Ramps.

•

The I-405 Improvement Project (SCAG 2016 RTP FTIP ID ORA030605) includes the
Ward Street Bridge widening that results in two lanes in each direction, a bike lane in
each direction and sidewalks on both sides of the street between Antelope River Avenue
and Talbert Avenue.

•

Signalization of Intersection 12: Talbert Avenue & Mt. Washington Street (Fountain
Valley Capital Improvement Project Number TI233).

•

Consistent with the buildout of the Southpark Specific Plan, additional roadway
improvements were assumed in the LOS analysis. These improvements were identified
in the 1987 letter from Weston Pringle and Associates that conducted the traffic impact
analysis for the Southpark Specific Plan project and adopted in City Resolution No.
8169. These improvements are as follows:
o

An additional eastbound through lane at the intersection of Euclid Street and
Slater Avenue.

o

A restriping of the westbound right turn lane to a through-right lane at the
intersection of Talbert Avenue and Ward Street.

Under Future Year cumulative conditions, construction activities associated with individual
unknown projects in the Project area and surrounding vicinity could potentially overlap during
the planning horizon of the proposed Fountain Valley Crossings Specific Plan. Further,
construction activities for individual projects may overlap. Such unknown future projects are
considered to be addressed through the cumulative growth rates assumed in the CMTM model.
Below are detailed cumulative impacts:
Impact T-6 Description
T-6:

The Project would contribute towards potential cumulative short-term traffic
impacts due to congestion from construction vehicles (e.g., construction trucks,
construction worker vehicles, equipment, etc.), traffic lane and sidewalk closures,
and loss of on-street parking. With implementation of a Construction Impact
Mitigation Plan, construction impacts would be less then significant with mitigation.

Construction activities associated with build-out of the proposed Project, as well as other
individual projects in the City and vicinity of the Project area, could potentially overlap during the
planning horizon of the proposed Project. Further, construction activities for individual projects
under the FVCSP may overlap. These projects could substantially increase short-term
congestion at road segments and intersections within Project area, City, adjacent cities, as well
as Caltrans I-405 facilities. These cumulative projects could result in potential significant shortterm disruptions to traffic and circulation, temporary increases in parking demands from
potential loss and/or replacement of existing parking spaces, and as discussed in Impact T-1,
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above, temporary impacts to pedestrian/bicycle access and parking in the Project area and on
the surrounding arterial road network. With the consideration of pending and approved projects,
the Project may have a cumulatively considerable contribution to these short-term construction
related impacts. However, implementation of MM T-1 would require coordination between the
various agencies overseeing the development of the aforementioned projects. With
implementation of this mitigation measure, cumulative construction impacts would be reduced to
less than significant with mitigation.
Mitigation Measures
MM T-1 would apply.
Residual Impacts
With implementation of the mitigation measure for construction traffic, the Project’s contribution
to cumulatively considerable construction-traffic impacts would be reduced, and impacts would
be less than significant with mitigation.
Impact T-7 Description
T-7

Under Future Year (2035) cumulative conditions, Project generated traffic would
contribute considerably to increased congestion at 4 of the 20 study intersections.
While multiple improvements to transportation facilities, including transit,
pedestrian, and bike facilities are assumed to be completed by 2035, potential peak
period congestion would still exceed City and Caltrans LOS thresholds. Intersection
impacts to MacArthur Boulevard & Harbor Boulevard (Intersection #13) would be
significant and unavoidable. and Impacts at Euclid Street & Newhope
Street/Northbound I-405 Ramps (Intersection #15) would be temporarily
significant and unavoidable before implementation of planned roadway
improvements. Impacts at Intersection #15 would be reduced to less than
significant once planned improvements by other agencies have been implemented.
With implementation of additional intersection improvements, all other impacted
intersections would be improved to less than significant with mitigation.

Under cumulative conditions, Project-generated traffic, from buildout of the proposed Specific
Plan, is projected to generate impacts at four intersections. Cumulative impacts to intersection
LOS would occur at the following intersections:
•
•
•
•

Talbert Avenue & Mt. Washington Street – PM Peak Hour (LOS E)
MacArthur Boulevard & Harbor Boulevard – PM Peak Hour (LOS E)
Euclid Street & Newhope Street/Northbound I-405 Ramps –PM Peak Hour (LOS D)
Ellis Avenue & Ward Street – AM Peak Hour (LOS E)

These impacts were evaluated based on the change in operation components (V/C, delay, and/or
LOS) under cumulative conditions. Impacts were found to be significant because Project-related
traffic would cumulatively contribute to exceedance of designated jurisdictional thresholds.
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Talbert Avenue & Mt. Washington Street (#12)
As discussed in Impact T-2, the intersection of Talbert Avenue & Mt. Washington is expected to
be significantly impacted due to high volume of traffic. With buildout of the Specific Plan, projectrelated traffic would have a cumulatively considerable contribution to exceedance of operational
thresholds in the PM peak hours. However, with implementation of MM T-2a and 2b, operational
conditions would be reduced to less than significant. Therefore, this impact would be less than
significant with mitigation.
MacArthur Boulevard & Harbor Boulevard (#13)
Under cumulative 2035 conditions, project-related traffic from buildout of the Specific Plan would
cumulatively considerable (significant) and contribute to increases in the V/C ratio, exceeding
thresholds, at the MacArthur Boulevard & Harbor Boulevard intersection, an intersection shared
between the jurisdiction of the City of Santa Ana and the City of Costa Mesa. The forecasted
traffic volume at this intersection indicated that this intersection would operate at LOS E during
both AM and PM peak hours. However, analysis found that project-related traffic is expected to
exacerbate conditions in the PM peak hours. Under 2035 Without Project conditions Intersection
13 would operate at 0.963 and 0.960 V/C during the am and pm peak hours. Under 2035 With
Project conditions Intersection 13 would operate at 0.939 and 0.978 during the am and pm peak
hours. These LOS conditions are expected due to the removal of the proposed Garfield Avenue
& Gisler Avenue Bridge from the OCTA Master Plan of Arterial Highways (MPAH). Without this
bridge, the nearest east-west connection, from the Project area and south of MacArthur
Boulevard, is two miles away. This creates an imbalance in the roadway network and the
intersection of MacArthur Boulevard & Harbor Boulevard is expected to take on the additional
traffic congestion. The LOS and V/C values for the other intersections are provided in Tables 51 and 6-1 of Appendix E.
Capacity improvements such as restriping the northbound approach to convert the right-turn
lane into a shared through/right-turn lane could improve conditions to a less than significant
level. However, to implement these improvements it would be necessary to modify the
westbound approach from the current one right-turn lane to a share through-right-turn lane.
However, restriping to have an additional through lane in each direction would also require the
northbound and southbound departures to have four lanes and there is insufficient right-of-way
to allow additional lanes. To create additional right-of-way, the improvements would require
removal of existing businesses (economic and policy infeasibility), and create additional
environmental impacts associated with demolition and construction, such as noise and air
quality and removal or shortening of existing sidewalks, and therefore are considered
environmentally infeasible. Such modifications would also be inconsistent with the project
objectives which provide for (1) “new investment that supports a successful district cluster of
experiential retail, dining, and entertainment activity in the district,” (2) “Support Existing
Businesses,” and (3) “Improve Multi-modal Mobility.” Consequently, such revisions are also
considered infeasible from a policy perspective as well.
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Table 3.11-14. Buildout Year (2035) With Project Conditions Intersection Operations
Intersection
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
Notes:

Warner Avenue &
Brookhurst Street
Warner Avenue & Euclid
Street
Slater Avenue & Ward
Street
Slater Avenue & Euclid
Street
Slater Avenue & Newhope
Street
Talbert Avenue & Bushard
Street
Talbert Avenue &
Brookhurst Street
Talbert Avenue & Ward
Street
Talbert Avenue & Hyundai
Way
Talbert Avenue & Euclid
Street
Talbert Avenue & Newhope
Street
Talbert Avenue & Mt.
Washington Street
MacArthur Boulevard &
Harbor Boulevard
MacArthur Boulevard &
Fairview Street
Euclid Street & Newhope
Street/Northbound I-405
Ramps
Euclid Street & Condor
Avenue
Ellis Avenue & Brookhurst
Street
Ellis Avenue & Ward
Street
Ellis Avenue/Euclid Street &
Southbound I-405 Ramps1
Brookhurst Street & Garfield
Avenue

Control

AM Peak
Existing V/C1 or
LOS
Delay2

LOS

PM Peak
Existing V/C1 or
LOS
Delay2

LOS

Signal

C

0.866

D

C

0.861

D

Signal

C

0.857

D

C

0.892

D

Signal

A

0.701

C

B

0.836

D

Signal

B

0.797

C

C

1.002

F

Signal

A

0.649

B

B

0.799

C

Signal

C

0.845

D

B

0.827

D

Signal

B

0.819

D

C

0.885

D

Signal

B

0.765

C

C

0.847

D

Signal

A

0.609

B

A

0.690

B

Signal

B

0.734

C

B

0.854

D

Signal

C

0.869

D

B

0.859

D

Signal

B

0.836
0.881

D

F

0.901

E

Signal

D

0.939

E

D

0.978

E

Signal

B

0.769

C

C

0.867

D

Signal

C

30.0

C

D

54.0

D

Signal

A

0.532

A

A

0.745

C

Signal

B

0.761

C

C

0.804

D

Signal

C

0.901

E

B

0.727

C

Signal

C

19.2
33.4

BC

D

15.5
33.6

BC

Signal

A

0.677

B

B

0.709

C

1 Intersection

operations for Intersection #19 have been revised to reflect the updated analysis of
intersection operations based upon the Addendum to the Draft Recirculated EIR TIA (December 2017) for
the modified Ellis Avenue/Euclid Street & Southbound I-405 Ramp (Intersection #19) planned improvement
proposed by OCTA in November 2017. Refer to Appendix E of this EIR and the detailed discussion of
revised improvements provided in Section 8.0, Response to Comments.
Source: Fehr and Peers 2017; see Appendix E.
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Therefore, the required improvements would be infeasible and impacts to the MacArthur
Boulevard & Harbor Boulevard intersection would be significant and unavoidable.
Euclid Street & Newhope Street/Northbound I-405 Ramps (#15)
The intersection of Euclid Street & Newhope Street/ Northbound I-405 Ramps are expected to
operate at LOS D in the PM peak hours under cumulative conditions. The TIA analyzed that
Project-related traffic from buildout of the Specific Plan would have a cumulatively considerable
contribution to these conditions. Caltrans performs standard maintenance at the intersection
which includes monitoring and updating signal timing on periodic basis, and it is assumed that
updated signal timings by Caltrans would improve conditions to this intersection.10 However, prior
to completion of these improvements, there is the potential that development occurring under the
FVCSP may generate and contribute to the traffic environment, in which a potentially cumulatively
considerable impact would occur. Given that the City has no control over these improvements and
could not guarantee the adequate timing or implementation of such improvements, impacts to this
intersection are cumulatively considered temporarily significant and unavoidable. However, the
improvements described above, once implemented, would improve operational conditions of the
intersection to acceptable LOS C for both AM and PM peak hours under existing plus project
conditions, in which impacts at this intersection would be less than significant with
implementation of mitigation.
Ellis Avenue & Ward Street (#18)
The signaled intersection of Ellis Avenue & Ward Street is under City of Fountain Valley
jurisdiction, as such it is subject to City adopted standards. Under cumulative conditions, with
buildout of the Specific Plan, project-related traffic would have a cumulatively considerable
contribution to exceedance of City adopted thresholds. It is projected that the intersection of
Ellis Avenue & Ward Street would operate at LOS E in the AM peak hours.
Capacity improvements, such as modification of the northbound approach from having one left
turn lane, two through lanes, and one right turn lane, to having one left turn lane, one through
lane, and two right turn lanes, would improve cumulative operational conditions of this
intersection. This requires restriping of the right-most through lane. The existing right-turn
overlap should remain in operation. Additionally, other improvements could be optional
measures to mitigate the anticipated impacts to this intersection, such as conversion to standard
protected phasing, green times, and other geometric improvements, to improve conditions to
LOS D during the AM peak hours. Therefore, with implementation of some or all improvements
provided under MM T-7 and determined necessary by the City, impacts to this intersection
would be less than significant with mitigation.

10

This intersection is within the project corridor for the SCAG Transportation Control Measure M2 Regional Traffic
Synchronization Program (RTSP), a program which provides assistance to implement multi-agency signal
synchronization. The Measure M2 program is funded through County sales taxes and identification of additional funding
mechanisms is not required to ensure funding for signal optimization improvements at Intersection #15.
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Mitigation Measures
MM T-2a and 2b apply.
MM T-7
Intersection Modifications. At the intersection of Ellis Avenue & Ward Street,
capacity improvements such as conversion to standard protected signal phasing, green times,
and restriping of the northbound approach to include one left turn lane, one through lane, and
two right turn lanes shall be considered and reviewed prior to final design on the intersection. In
accordance with MM T-2a, the approved improvements shall be included in the Implementation
and Funding/Financial Strategy and development project applicants within the Project area shall
pay a fair share contribution towards these improvements based on a metric approved by the
City (e.g. dwelling units, acreage, square footage, ADT, etc.).
Residual Impacts
Potentially significant cumulative intersection impacts are projected to occur at full buildout of
the Specific Plan and other pending cumulative projects (2035). Project-specific mitigation
measures required to reduce Project impacts to intersections would reduce the Project’s
contribution to cumulatively considerable impacts to the Talbert Avenue & Mt. Washington
Street intersection (Intersection #12). Based on the analysis provided in the TIA for Ellis Avenue
& Ward Street (Intersection #18), capacity improvements at this intersection would be required
to reduce cumulative impacts. MM T-2a and MM T-2b, as well as MM T-7 which provides for
consideration of several capacity improvements, such as restriping of the northbound approach
right-turn lane or converting from the existing protected-permitted signal phasing to standard
protected phasing, which would serve to reduce cumulative impacts and ensure this intersection
operates at acceptable conditions (see Table 3.11-15).
Cumulatively considerable impacts to the intersection of MacArthur Boulevard & Harbor
Boulevard (Intersection #13) would require improvements that are not considered feasible and
would be outside of the control of the City. Therefore, impacts to this intersection are
conservatively considered significant and unavoidable. Cumulatively considerable impacts to
the intersection of Euclid Street & Newhope Street/Northbound I-405 Ramps (Intersection #15)
could be addressed through implementation of standard Caltrans intersection monitoring and
periodic signal timing updates and would reduce impacts to this intersection to less than
significant once implemented (see Table 3.11-15). However, because the City has no control
over the timing and implementation of such improvements, the City could not guarantee the
adequate timing or implementation of such improvements, and impacts to this intersection are
cumulatively considered temporarily significant and unavoidable.
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Table 3.11-15. Buildout Year (2035) With Project Intersection Impacts with Mitigation

Intersection

Control

12. Talbert Avenue & Mt.
Washington Street

Signal

13. MacArthur Boulevard &
Harbor Boulevard

Signal

15. Euclid Street & Newhope
Street/Northbound I-405 Ramps

Signal

18. Ellis Avenue & Ward Street

Signal

Notes:

Peak
Hour

AM

Buildout (2035)
With Project
V/C1 or
Delay2
0.836
0.881

LOS3

Buildout (2035) With
Project with
Mitigation
1
V/C or
LOS3
Delay2

D

0.836

D

PM

0.901

E

0.799

C

AM

0.939

E

0.939

E

PM

0.978

E

0.955

E

AM

30.0

C

28.8

C

PM

54.0

D

32.2

C

AM

0.901

E

0.867

D

PM

0.727

C

0.734

C

1 V/C

for signalized intersection is based on application of the Intersection Capacity Utilization methodology
using Traffix 8.0 software. V/C = Volume / Capacity Ratio.
2 Delay is average intersection delay (seconds) based on application of the Highway Capacity Manual 2010
methodology using Synchro 8 software.
3 Bold indicates an LOS below the acceptable threshold.
Source: Fehr and Peers 2017; see Appendix E.

Impact T-8 Description
T-8:

Under cumulative conditions, project-related traffic from buildout of the Specific
Plan would cumulatively contribute to congestions at 7 freeway facilities.
Operational conditions at freeway facilities in the Project area and surrounding
vicinity would be depleted beyond thresholds. Therefore, impacts to freeway
facilities would be a significant and unavoidable impact.

Freeway Intersection Operations
Under cumulative conditions, project-related traffic from buildout of the Specific Plan would have
a cumulatively considerable contribution to congestion at 7 freeway facilities. I-405 is a highlyutilized freeway facility that already experiences congestion issues. The Caltrans I-405
Improvement Project would add an additional lane in each direction and two express lanes in
each direction, however, as discussed above these improvements would not be enough to
eliminate congestion along I-405. Increases in traffic from buildout of the Specific Plan would
cumulatively contribute to exceedance of thresholds at the following freeway facilities:
•

Northbound Off-ramp at Euclid Street – AM Peak Hour (LOS D)

•

Southbound On-ramp at Talbert Street – AM Peak House (LOS D)

•

Southbound Mainline between Talbert Street and Euclid Street – AM Peak Hour (LOS D)

•

Southbound Off-ramp at Euclid Street – AM Peak Hour (LOS D)

3.11-62

Fountain Valley Crossings Specific Plan Project
Revised Final EIR

3.11 Transportation, Circulation, and Traffic

•

Southbound Mainline between Euclid Street Off-ramp and On-ramp – AM Peak Hour (LOS
E), PM Peak Hour (LOS D)

•

Southbound Loop On-ramp at Euclid Street – AM Peak Hour (LOS D)

•

Southbound Off-ramp at Harbor Boulevard – AM Peak Hour (LOS D), PM Peak Hour (LOS
D)

Although the southbound mainline segment between Euclid Street Off-ramp and On-ramp and
the On-ramp at Euclid Street would operate at unacceptable LOS, the project would not add
traffic to these facilities, as such, no impacts are identified at any of these locations. However,
Project-related traffic would cumulatively contribute to increases in congestion at the 7 freeway
facilities listed above. The additional trips would increase densities of the freeway facilities
beyond Caltrans thresholds.
As described above and in Impact T-3, the improvements under the I-405 Improvement Project
would not be enough to eliminate congestion. To improve conditions and eliminate impacts,
substantial freeway mainline and ramp widening would be required. While the Cumulative
analysis assumes planned and funded improvements for freeway, additional freeway
improvements are not considered feasible at this time because (1) such improvements are
unlikely to be accomplished with in a reasonable period of time (i.e. the horizon year of the
Crossings Specific Plan) and would therefore not reduce or avoid impacts because such a
project would require substantial consultation with SCAG and Caltrans, (2) such a project will
require SCAG and Caltrans to make various policy choices to amend the RTP and related long
term transportation plans which cannot be determined at this time (e.g. funding such a
suggestion could potentially eliminate or delay other regional projects which may be of higher
priority), (3) SCAG and Caltrans would have to perform additional transportation planning to
determine the effectiveness of such a suggestion, (4) given the large scope of the suggested
project, such planning should be done on a regional level rather than based upon the needs of
individual components of the transportation system such as this specific plan. (See Citizens of
Goleta Valley v. Board of Supervisors of Santa Barbara County (1990) 52 Cal.3d 553 [“the
keystone of regional planning is consistency between the general plan, its internal elements,
subordinate ordinances, and all derivative land use decisions…Case-by-case reconsideration of
regional land-use policies, in the context of a project specific EIR, is the very antithesis of that
goal.”] While such a suggestion is not considered feasible at this time, the City will continue to
study such options with SCAG and Caltrans consistent with regional transportation planning
requirements. Additionally, due to high volume of traffic and limited right-of-way, widening
required to eliminate impacts is infeasible. Additionally, since freeways are an interconnected
system, it would not be possible, nor effective, to provide isolated spot improvements of one
segment of the freeway where deficient operations are observed. Further, this type of
infrastructure is extremely costly and is typically infeasible for one development project to
undertake. Therefore, the identified impacts to the freeway system are significant and
unavoidable.
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Freeway Ramp Queue Analysis
As analyzed in the TIA and described under Impact T-3 above, the Project would not result in
significant impacts to freeway ramp queues under Existing (2015) with Project conditions.
Similarly, freeway ramp queues under both Buildout Year (2035) without Project and Buildout
Year (2035) with Project conditions would not extend beyond the available storage length for
these facilities (see Table 3.11-17). Therefore, cumulative impacts to storage capacity and ramp
queues would be less than significant.
Table 3.11-16. Buildout Year (2035) With Project Freeway Facility Impacts
Segment
I-405 Northbound
On-ramp at Harbor Boulevard

Type

AM
Density
(pc/mi/ln)

LOS

PM
Density
(pc/mi/ln)

LOS

Merge

25.7

C

23.4

C

Mainline between Harbor Boulevard and
Hyland Avenue

Basic

23.7

C

15.3

B

On-ramp at Hyland Avenue

Merge

18.3

B

23.5

C

Mainline between Hyland Avenue and Euclid
Street

Basic

24.8

C

19.4

C

Diverge

33.0

D

24.3

C

Mainline between Euclid Street Off-ramp and
On-ramp

Basic

22.3

C

17.1

B

On-ramp at Euclid Street

Merge

20.3

C

26.4

C

Mainline between Euclid Street and
Brookhurst Street

Basic

23.0

C

20.7

C

Off-ramp at Brookhurst Street

Diverge

19.9

B

15.6

B

I-405 Southbound
On-ramp at Brookhurst Street

Merge

26.1

C

18.3

B

On-ramp at Talbert Avenue

Merge

27.6

D

21.5

C

Mainline between Talbert Avenue and Euclid
Street

Basic

30.4

D

22.5

C

Diverge

32.6

D

24.4

C

Mainline between Euclid Street Off-ramp and
On-ramp

Basic

37.6

E

28.8

D

Loop On-ramp at Euclid Street

Merge

32.1

D

23.7

C

Flyover on-ramp at Euclid Street

Basic

24.7

C

21.1

C

Diverge

32.0

D

26.7

D

Off-ramp at Euclid Street

Off-ramp at Euclid Street

Off-ramp at Harbor Boulevard
Source: Fehr and Peers 2017; see Appendix E.
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Table 3.11-17. Buildout Year (2035) With Project Ramp Queuing Summary

Intersection

15. Euclid Street & Newhope
Street/Northbound I-405
Ramps
19. Ellis Avenue/Euclid Street
& Southbound I-405 Ramps

Storage
Queue
Length
(feet)

Direction
Approach

1,690

Eastbound

1,360

Southbound

Peak
Hour

Existing
(feet)

Buildout
Year
without
Project
(feet)

Buildout
Year
with
Project
(feet)

AM

275

216

271

PM

237

201

206

AM

63

134

135

PM

110

118

147

Notes:
Queue shown is maximum after two cycles.
Source: Fehr and Peers 2017; see Appendix E.
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