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1. Introduction 
This report documents the assumptions, methodologies, and findings of a transportation impact study 
conducted by Fehr & Peers to evaluate the potential transportation impacts of the Imperial Avalon project 
(herein after referred to as the “Project”) in the City of Carson, California, on a 27-acre site located to the 
west of Avalon Boulevard between the I-405 freeway interchange and 213th Street. 

1.1 Project Description 
The Project is proposed to be developed in the City of Carson in the South Bay area of Los Angeles County 
on a site currently containing a mobile home park known as Imperial Avalon Mobile Estates. It is located 
approximately 17 miles south of downtown Los Angeles and approximately 6.5 miles east of the Pacific 
Ocean. The Project site is comprised of approximately 27 acres located to the west of Avalon Boulevard 
between the I-405 freeway interchange and 213th Street. The Project site is bounded by the District at South 
Bay development (currently under construction) and the Torrance Lateral Flood Control Channel to the 
north, the potential mixed-use Kott development to the east and south, and other residential uses to the 
west and south. Figure 1 illustrates the Project site plan. 

The Project as analyzed in this study involves the construction of: 

• 122 studio apartment units 
• 368 one-bedroom apartment units 
• 163 two-bedroom apartment units 
• 380 townhome units 
• 180 senior independent living units 
• 10,352 square feet of restaurant space 

The Project, as illustrated in the site plan in Figure 1, will have signalized access and egress at one main 
driveway location. This main Project driveway will provide access to and from Avalon Boulevard. Site access 
will also be served by two side-street stop-controlled driveways to and from Grace Avenue to the west. One 
additional stop-controlled right-turn-in/right-turn-out only driveway will be constructed along southbound 
Avalon Boulevard to the south of the main driveway. 

1.2 Study Scope 
This transportation impact study will be incorporated into the environmental impact report (EIR) being 
prepared for the Project and follows the California Environmental Quality Act (CEQA) guidance for 
determining transportation impacts in accordance with Senate Bill (SB) 743. Since the City of Carson has not 
yet set its own vehicle miles traveled (VMT) metrics and thresholds, this study is consistent with the approach 
provided in the Governor’s Office of Planning and Research (OPR) Technical Advisory on Evaluating 
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Transportation Impacts in CEQA (December 2018) and interim City guidance based on discussions with City 
staff. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



W
:\L

on
g 

Be
ac

h 
N

 D
riv

e\
Pr

oj
ec

ts
\A

ct
iv

e\
20

19
\0

00
2_

Im
pe

ria
l A

va
lo

n 
TI

A\
G

ra
ph

ic
s\

G
IS

\M
XD

\S
ite

_P
la

n_
La

nd
sc

ap
e.

m
xd

 Site Plan

Figure 1

S.
 A

VA
LO

N
 B

LV
D

405 OFF-RAMP

FIRE LANE / EVA ONLY

S00°1
S00°1
S00°1
S00°1
S00°17'01"

7'01"
7'01"
7'01"
7'01"EEEEE

E

RIATS

STAIR

ST
AI

RE

ST
AI

R

E

STAIR

E

STAIR

ACCESS

T R

AC
CE

SS

T
R

AD

OFA

COURTYARD

COURTYARD

COURTYARD

BLDG B
CENTRAL

PARK

BLDG A
4-STORY WRAP

PROPOSED BUILDING
HEIGHT 60'

28'

28' 17'

16' FLOOD
EASEMENT

8'
28

'2
'-1

0"

10
'

57'

17'

17
'

28
'

14
'

COURT
YARD

BLDG CBLDG D
5-STORY PODIUM

(3-ST RES. o/ 2-ST PARKING)
PROPOSED BUILDING

HEIGHT 70'

COURT
YARD

86' 491'-8"

W"42'63° 3.361 0'N89°

N
00°17'01

NN
0

N
00000°1177'7'00111

'01
7'0

17
°1

0°
00

N
0

NN 38.54'

.

16' FLOOD
EMENTEMENTEASEEASE

2'
-1

0"
22.3663

si_A
1
i

si_A2 si_A2

si
_A

2

si_A
2

sssssi_A
2

si_A
2

si_A
22

si_A2

siii_A
2

i
si_A

2
A

3K SF
DOG
PARK

18.3K SF

E"93'94°98N '91.536

LOT E
3-STORY TOWNHOMES
PROPOSED BUILDING

HEIGHT 45'

380 UNITS = 25 DU/AC

G
R

AC
E 

 A
VE

N
U

E

10'

10'

CLUB/
LEASING/

FITNESS

S00°17'01"E
975

55'

26
'

39
'-6

"

26
'

26
'

26
'

26
'

26
'

EVA

10'

26
'

26'26'26' 30'

26'

26'26' 30'

26'

30'

26'

26'26'

28'

30'

26
'

26
'

12
0'

39
'-6

"

26' 26'

GREENBELT
7K SF

28
'-6

"

27
'-7

"

26
'

26
'

28
'-6

"

28
'-6

"

39
'-6

"

28
'-6

"

33
'-1

"

39
'-6

"

26'

100

1 2 3 4

5

6

7 9 10 11 128

13 14

15 16

17 18

19

20

21

28

29

22 23 24 25
26 27

30 31 32 33

34

35

36

46 47 48

39 40 41 42 45

37 38 43 44

I

I

II II

III

III

IV IV IV

IV

IV

IV

V V V

VI

VI

VI

VI

VII

XVXII

XIV XIV

XIII

XIII

XI

XI

XI

IX

X

X

X

X

X

X

X

X

X

VIII VIII VIII VIII VIII

VIII VIII VIII X AMENITY AMENITY

AMENITY

7-STORY WRAP
(4-ST RES. o/ 3-ST PARKING)

PROPOSED BUILDING
HEIGHT 90'

STOP Stop Sign Signalized Intersection

Right Turn In & Out  
onto Avalon Blvd STOP

Full Access Driveway onto 
Grace Avenue 

STOP

Right Turn-In & Left Turn-Out 
onto Grace Avenue 

STOP

Primary Driveway onto 
Avalon Blvd



 
Imperial Avalon – Transportation Impact Study 
August 13, 2021 

 

2. SB 743 Overview 
On September 27, 2013, Governor Jerry Brown signed SB 743 into law and started a process to 
fundamentally change transportation impact analysis conducted as part of CEQA compliance. OPR was 
charged with developing new guidelines for evaluating transportation impacts under CEQA using methods 
that no longer focus on measuring automobile delay and level of service (LOS). This change at the state 
level recognizes the unintended consequences of using LOS as an impact metric, which results in 
understating potential transportation impacts in greenfield areas and discouraging more sustainable infill 
projects and active transportation projects. SB 743 directs agencies to develop new guidelines that use a 
transportation performance metric which will help promote: the reduction of greenhouse gas emissions, 
the development of multimodal networks, and a more sustainable diversity of land uses. 

OPR issued proposed updates to the CEQA guidelines in support of these goals in November 20171 and a 
supporting technical advisory in December 20182. The updates establish VMT as the primary metric for 
evaluating a project’s environmental impacts on the transportation system. The changes to CEQA guidelines 
Section 15064.3 to implement SB 743 were certified by the State in December of 2018. Lead agencies, 
including the City of Carson, have until July 2020 to implement these new requirements. 

The City of Carson has not yet adopted new significance thresholds for transportation impacts based on 
VMT and has not yet revised its transportation impact assessment processes and guidelines accordingly. In 
lieu of City guidelines, VMT analysis based on the standard OPR guidance and interim City guidance based 
on discussions with City staff was conducted for the Project. 

2.1 VMT Analysis 
The OPR technical advisory describes the four components of a VMT analysis necessary to comply with the 
new CEQA guidelines: 

1. VMT Screening & Qualitative Review: The first step is to determine when a VMT analysis is 
required. OPR recommends that projects be screened from a VMT analysis based on their size, 
location, and/or accessibility to transit. 
 

2. VMT Analysis Methodology: If a project is not screened from requiring a VMT analysis, the City 
can use the regional travel demand model to estimate a project’s VMT. OPR recommends that VMT 
be reported as “Home-Based VMT” per capita for residential projects and “Home-Based Work VMT” 
per employee for the employees of a project site. 

 
1 State of California, Governor’s Office of Planning and Research, Proposed Updates to the CEQA Guidelines, Final, 

November 2017. 
2 State of California, Governor’s Office of Planning and Research, Technical Advisory on Evaluating Transportation 

Impacts in CEQA, December 2018. 
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Home-Based VMT includes all vehicle roundtrips originating from the residence of the trip-maker. 
Home-Based Work VMT includes only vehicle roundtrips between the residence of the trip-maker 
and their place of work.  

 
3. VMT Impact Thresholds: The City has discretion to develop and adopt its own VMT thresholds, or 

rely on thresholds recommended by other agencies, provided the decision of the lead agency to 
adopt such thresholds is supported by substantial evidence. OPR recommends that projects with 
VMT exceeding 15 percent below existing VMT per capita or per employee when compared to a 
regional or citywide average of these metrics may indicate project impacts. Fehr & Peers 
recommends utilizing citywide average VMT to determine the thresholds for this analysis, consistent 
with recent VMT analyses conducted for nearby developments and the City’s General Plan Update. 

 
4. VMT Mitigation: The types of mitigation that affect VMT are those that reduce the number of 

single-occupant vehicles generated by a project. Mitigation can be accomplished by altering the 
proposed land uses or by implementing transportation demand management (TDM) measures. 

 

Table 1 presents a summary of the new SB 743 criteria and OPR’s recommended guidance for VMT 
screening, analysis and thresholds. Since the City has yet to establish its own VMT significant impact 
thresholds and guidelines, the VMT analysis in this study conforms to the methodology shown in Table 1 
and the OPR Technical Advisory. 

 

 

 

 

 

 

 

 

 

 

 



SUMMARY OF CEQA GUIDANCE AND OPR TECHNICAL ADVISORY

If existing models or methods are not available to estimate VMT for the project being Generally, qualitative analyses should only be conducted when methods do not exist for
considered, a lead agency may analyze the project's VMT qualitatively. Such a qualitative undertaking a quantitative analysis. OPR suggests screening for small projects, retail uses
analysis would evaluate factors such as the availability of transit, proximity to other less than 50 KSF, and projects located in high quality transit areas.
destinations, etc.

A lead agency has discretion to choose the most appropriate methodology to evaluate OPR recommends reporting VMT as follows:
a project's VMT, including whether to express the change in absolute terms, per capita,
per household or in any other measure. Residential = Home-Based VMT per capita

Office = Home-Based Work VMT per employee
A lead agency may use a model to estimate a project's VMT and may revise those Retail = Change in total VMT
estimates to reflect professional judgment based on substantial evidence.

OPR also recommends using a regional travel demand model to estimate VMT.

Lead agencies have discretion to develop and adopt their own thresholds, or rely on OPR recommends the following:
thresholds recommended by other agencies, provided the decision of the lead agency to
adopt such thresholds is supported by substantial evidence. Residential: A proposed project exceeding a level of 15% below existing regional or

Citywide VMT per capita may indicate a significant transportation impact.

Office: A proposed project exceeding a level of 15% below existing regional VMT per
employee may indicate a significant transportation impact.

Retail: A net increase in total VMT may indicate a significant transportation impact.

VMT Impact Thresholds

TABLE 1

CEQA Criteria OPR Technical Advisory

VMT Screening & Qualitative Review

VMT Analysis Methodology
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3. VMT Screening 
VMT is heavily dependent on the land uses and location of a project. For example, a development site 
located in an urban area will typically have lower VMT because people have more options to walk, bike, take 
transit or drive short distances to nearby destinations in comparison to a suburban or rural environment 
where most people drive longer distances for their everyday work and household needs. Therefore, OPR 
has provided guidance related to several opportunities for screening projects that would generate low VMT 
as described in this chapter. 

3.1 Project Type Screening 
Projects that generate less than 110 daily trips may be screened from conducting a VMT analysis. Local 
serving commercial uses less than 50,000 square feet may also be presumed to have a less than significant 
VMT impact absent substantial evidence to the contrary. This is because local serving commercial generally 
improves the convenience of shopping and dining close to home and has the effect of reducing vehicle 
travel. All the Project’s commercial uses are less than 50,000 square feet. Therefore, the commercial 
component of the Project is identified as local serving and screened from VMT analysis. 

3.2 Low VMT Area Screening 
Residential and office projects located within a low VMT generating area may be presumed to have a less 
than significant impact absent substantial evidence to the contrary. In addition, other employment-related 
and mixed-use land use projects may qualify for screening if the project can reasonably be expected to 
generate VMT per resident or per worker that is similar to the existing land uses in the low VMT area. 

The Southern California Association of Governments (SCAG) Regional Travel Demand Model, which includes 
Los Angeles County and the City of Carson, is the most appropriate model to use for VMT forecasting within 
the City of Carson. This analysis used the SCAG model to measure the VMT performance for the Project’s 
traffic analysis zone (TAZ) during Base Year 2016 (the most recently adopted SCAG base year3) conditions. 
TAZs are geographic polygons similar to Census block groups used to represent areas of homogenous 
travel behavior. The VMT metrics for the Project’s TAZ are discussed in further detail below as part of the 
screening for residential land uses. 

Low VMT areas for residential projects are defined as TAZs that generate VMT on a per capita basis that is 
at least 15% lower than the citywide average. Low VMT areas for office projects are defined as TAZs that 
generate VMT on a per employee basis that is at least 15% lower than the citywide average. The Project’s 
TAZ is estimated to generate VMT per capita greater than 15% below the City’s baseline VMT. Therefore, 

 
3 Although an updated SoCal Connect RTP/SCS document was adopted by SCAG in 2020, they have not yet released 

the corresponding Base Year 2020 travel demand model data. Therefore, Base Year 2016 is still the latest existing 
conditions dataset. 
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the Project is not in an area with low residential VMT, which means the residential component of the Project 
cannot be presumed to have a less than significant VMT impact and may require further VMT analysis. 

3.3 Transit Priority Area (TPA) Screening 
Projects located within one-half mile of either an existing major transit stop or a stop along an existing high 
quality transit corridor (HQTC) may also be exempt from VMT analysis4. Major transit stops are defined in 
the technical advisory as rail or bus rapid transit stations, ferry terminals served by transit, or the intersection 
of two HQTCs (defined as corridors with fixed-route bus service with no longer than 15-minute headways 
during peak commute periods). 

Based on OPR guidance, projects located within a TPA may be presumed to have a less than significant 
impact absent substantial evidence to the contrary. However, this presumption may not be appropriate if 
the project: 

• Has a Floor Area Ration (FAR) of less than 0.75 
• Includes more parking for use by residents, customers, or employees than required by the City 

(unless additional parking is being provided for design feasibility, such as completing the floor of a 
subterranean or structured parking facility, or if additional parking is located within the project site 
to serve adjacent uses) 

• Is inconsistent with the applicable SCS (as determined by the City) 
• Replaces affordable residential units with a smaller number of moderate- or high-income residential 

units 

The closest major transit stops to the Project are along the LA Metro Silver Line bus rapid transit route. 
However, the Project is more than one mile away from the closest Silver Line stop at the I-110/Carson Street 
interchange. Also, there are no HQTCs near the Project. Therefore, the Project is not within a transit priority 
area. 

3.4 Screening Summary 
Based on the screening criteria recommended by OPR, only the commercial component of the Project is 
exempt from VMT analysis. The residential component of the Project will need to be analyzed for potential 
VMT impacts. 

 

 

 

 

 
4 California Code of Regulations, Title 14, Division 6, Chapter 3, Section 15064.3(b)(1) 
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4. VMT Analysis Methodology 
For projects that do not meet any of the screening criteria described in the previous chapter, a VMT analysis 
is required. The VMT analysis relies on the best available data to inform trip generation and trip length 
estimates for each project land use. For projects consisting of residential, office, and commerical land uses, 
the VMT analysis can be conducted using the SCAG model. The SCAG 2016 RTP/SCS model was used to 
collect data and perform the VMT analysis for this study. 

The following steps were undertaken to estimate the VMT generated by the Project. 

4.1 Step 1 – Determine Average Person Trip Rates 
The SCAG model was used to estimate average person trip rates for the residential component of the 
Project. Person trip generation rates for each TAZ in the City were averaged to obtain a home-based 
production trip rate per resident. The home-based production person trip rate per resident is 1.7 for the 
City using this method. This study assumes these citywide average trip rates reasonably reflect the Project’s 
person trip generation potential. 

4.2 Step 2 – Average Person Trip Rate to Vehicle Trips Conversion 
Before conducting the VMT calculations, the person trips calculated in Step 1 need to be converted to 
vehicle trips. Average mode splits for the City were obtained from the SCAG model and used to estimate 
the Project’s vehicle trip generation. 

This step requires an estimate of the total resident and employee population of the Project. This study 
assumes the following average dwelling unit populations: 

• Studio Apartments  1.6 persons per household5 
• One-Bedroom Apartments 2.0 persons per household6 
• Two-Bedroom Apartments 2.9 persons per household7 
• All Townhome Units  3.6 persons per household8 
• All Senior Dwelling Units 1.5 persons per household9 

 
5 Based on U.S. Census Bureau American Community Survey (ACS) data for multifamily rental studio units in Los Angeles 

County (higher than the City of Carson rate – 1.3) 
6 Based on U.S. Census Bureau ACS data for multifamily rental one-bedroom units in City of Carson 
7 Based on U.S. Census Bureau ACS data for multifamily rental two-bedroom units in City of Carson 
8 Based on Carson Housing Element, SCAG and CFD general/blended rate 
9 Based on City of Los Angeles VMT Calculator Tool blended senior/special needs rate 



 
Imperial Avalon – Transportation Impact Study 
August 13, 2021 

 

These averages incorporate data from U.S. Census block groups in the surrounding area, the SCAG model 
and input from the Project development team and the City. Using these average population rates, the total 
resident population of the Project is 3,042. 

Based on data from the SCAG model, this study estimates 92% of residential person trips occur in vehicles 
(not including bicycles or transit vehicles), with 47% trips in vehicles occupied by one person and the other 
45% in vehicles occupied by an average of 2.5 people. The remaining 8% of residential person trips are 
forecasted to use other modes such as walking, biking, or transit, and as a result are not included in the 
VMT calculations. Using these estimates, the Project will generate 3,368 daily residential vehicle trips10. 

4.3 Step 3 – Estimate Trip Length 
The trip lengths for the Project were estimated using data from the SCAG model. The SCAG model can 
produce average trip lengths for each TAZ in the City. For the TAZ including the Project site, the average 
trip length for home-based production trips is 9.1 miles. 

4.4 Step 4 – VMT Calculations 
The final step to calculate VMT is to multiply the number of vehicle trips by the average trip length for those 
trips. The total VMT for the Project’s residential uses is projected to be 30,649. The residential VMT is then 
divided by the 3,042 residents to obtain a VMT per capita of 10.1. These results are presented in Table 2 
below. 

 

 

 

 

 

 

 

 
10 The daily residential vehicle trips utilized in the VMT analysis is lower than the daily residential vehicle trips utilized 

for the Project’s other CEQA impact analyses, such as air quality, greenhouse gas emissions, energy and noise. The 
other CEQA impact analyses utilized the ITE-based daily trip estimates as shown in the Appendix of this report. The 
ITE-based daily trip estimates are intended to be conservative to represent a worst-case scenario for assessing 
potential impacts to air quality, greenhouse gas emissions, energy and noise. The VMT analysis, which requires running 
the 2016 RTP/SCS SCAG model, must use the same methodology for deriving Project trip generation as was used to 
calculate the VMT threshold of significance, which in this case is the citywide average home-based VMT per capita 
from the 2016 RTP/SCS SCAG model. Therefore, to be internally consistent, the VMT analysis for this Project uses the 
SCAG model derived trip generation. 



Land Use Population Trip Length 
(mi)

Daily 
Vehicle Trips VMT Home-Based VMT 

per Capita
Residential 3,042 9.1 3,368 30,649 10.1

TABLE 2
PROJECT VMT RESULTS

HOME-BASED VMT PER CAPITA
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5. VMT Impact Thresholds 
The 2016 RTP/SCS SCAG model was used to determine an appropriate baseline of VMT for projects in the 
City of Carson. The City’s baseline VMT for Home-Based trips (per capita) is shown in Table 3. 

Following the standard OPR guidance, a threshold of 15% below baseline VMT is used to determine if the 
Project will cause significant transportation impacts. If the Project generates VMT higher than this threshold, 
then it is expected to have a significant impact. If the Project generates VMT lower than this threshold, then 
it is expected to not have a significant impact. 

Table 3 compares the City’s baseline VMT with the residential VMT for the Project. The Home-Based VMT 
per capita for the Project (10.1) is 30% below the citywide average (14.4). 

Based on the standard OPR thresholds and interim City guidance, the Project does not have any significant 
VMT impacts. The Project is estimated to generate VMT per capita of less than 15% below the citywide 
average for this metric. All commercial uses included in the Project are each less than 50,000 square feet 
and therefore identified as local serving. Since the Project has no significant impacts, no VMT mitigation is 
required. 

 

 

 

 

 

 

 

 

 

 

 

 

 



VMT Metrics 2016 Citywide 
Average [1] Project Average [1] % Below Citywide 

Average Significant Impact?

Home-Based VMT per Capita 14.40 10.10 30% NO
[1] Citywide and project VMT averages generated using the 2016 RTP/SCS SCAG travel demand model

TABLE 3
PROJECT VMT IMPACT ASSESSMENT

HOME-BASED VMT PER CAPITA
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6. Non-VMT Transportation Impacts 
CEQA guidelines include several transportation impact categories in addition to the SB 743/VMT impact 
category discussed in the previous chapters. This chapter summarizes the Project’s potential non-VMT 
transportation impacts. 

6.1  Freeway Safety Analysis 
Based on the Interim LDIGR Safety Review Practitioners Guide (December 2020), Caltrans requires an 
assessment of potential safety impacts to Caltrans facilities caused by the addition of project vehicle trips. 
The Caltrans NOP comment letter (included in the Appendix of this report) for the Project identified the 
following locations to be assessed for potential safety impacts: 

• I-405/Avalon Blvd Interchange 
o I-405 NB off-ramp to Avalon Blvd 
o I-405 SB off-ramp to Avalon Blvd11 
o NBL turn pocket from Avalon Blvd to I-405 NB on-ramp 
o NB Avalon Blvd approach to I-405 SB on-ramp 

 
• I-110/220th Street Interchange 

o I-110 NB off-ramp to 220th Street 
o NBL turn pocket from Figueroa Street to I-110 NB on-ramp 

For the off-ramp locations, a potentially significant safety impact is identified if the addition of project 
vehicle trips would result in an off-ramp queue that extends onto the freeway mainline. An off-ramp queue 
which extends onto the freeway mainline causes a potential safety concern if a significant speed differential 
exists between the off-ramp queue vehicles and the freeway mainline vehicles. 

For the on-ramp locations, Caltrans has not identified a set of criteria for evaluating potential significant 
safety impacts. In lieu of such guidance, this memorandum summarizes collision data at these locations 
from the previous five years and turn pocket queue lengths with the addition of project vehicle trips. 
Connections, if any, between the collision data, turn pocket queue lengths and the addition of project 
vehicle trips causing potential safety concerns will then be identified. 

 
11 The I-405 Southbound Off-Ramp & Avalon Boulevard interchange will be reconfigured in the future to accommodate 

the District at South Bay project. This analysis considers the current traffic signal configuration at the I-405 
Southbound Off-Ramp & Avalon Boulevard intersection for the Existing and Existing plus Project scenarios and the 
future traffic signal configuration at the I-405 Southbound Off-Ramp & New Internal District at South Bay Road 
(tentatively called Lenardo Drive) intersection for the Future (Year 2027) Base and Future (Year 2027) plus Project 
scenarios. 
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The off-ramp and on-ramp safety assessment is conducted for four traffic volume scenarios: Existing, 
Existing plus Project, Future (Year 2027) Base and Future (Year 2027) plus Project scenarios. The two future 
scenarios consider additional traffic volume from ambient growth (0.5% linear growth per year) and related 
projects in the City of Carson and unincorporated Los Angeles County. Trip generation and distribution for 
the Project and the related projects included in this analysis are shown in the Appendix of this report. 

6.1.1 Off-Ramp Locations 

To evaluate the adequacy of the existing and future off-ramp storage lengths, Caltrans guidance indicates 
that the 95th percentile queue length should be compared to the off-ramp storage length measured from 
the stop bar back to the gore point. This analysis utilizes the Highway Capacity Manual (HCM), 6th Edition 
methodology to calculate the 95th percentile queue lengths. 

Three freeway off-ramps were evaluated to determine whether the Project would create potentially 
significant freeway safety impacts. The three freeway off-ramps evaluated include: 

• I-405 NB off-ramp to Avalon Blvd 
• I-405 SB off-ramp to Avalon Blvd 
• I-110 NB off-ramp to 220th Street 

Queue lengths were estimated using the Synchro traffic analysis software package. Intersection counts were 
collected at the ramp locations and signal timing information from Caltrans was used to accurately analyze 
operations. Detailed results from this analysis can be found in the Appendix of this report. 

Table 4 presents a summary of the off-ramp queuing analysis for Existing, Existing plus Project, Future (Year 
2027) Base and Future (Year 2027) plus Project scenarios. As shown in Table 4, the freeway off-ramp queues 
do not exceed the storage length in any scenario or time period. Therefore, no significant freeway safety 
impact is identified at the off-ramp locations with the addition of Project trips. 

6.1.2 On-Ramp Locations 

As with the off-ramp locations, this analysis utilizes the HCM, 6th Edition methodology to calculate the 95th 
percentile queue lengths for the two left-turn pockets leading to freeway on-ramps identified in the Caltrans 
NOP comment letter for potential safety concerns. The two left-turn pockets evaluated include: 

• NBL turn pocket from Avalon Blvd to I-405 NB on-ramp 
• NBL turn pocket from Figueroa Street to I-110 NB on-ramp 

Queue lengths were estimated using the Synchro traffic analysis software package. Intersection counts were 
collected at the on-ramp locations and signal timing information from Caltrans was used to accurately 
analyze operations. Detailed results from this analysis can be found in the Appendix of this report. 

Table 5 presents a summary of the left-turn pocket queueing analysis for Existing, Existing plus Project, 
Future (Year 2027) Base and Future (Year 2027) plus Project scenarios. As shown in Table 5, the NBL turn 
pocket from Avalon Blvd to I-405 NB on-ramp has a queue exceeding the storage length in both Future 
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Base and Future plus Project scenarios. The NBL turn pocket from Figueroa Street to I-110 NB on-ramp has 
a queue exceeding the storage length in all four scenarios. While both left-turn pockets experience queuing 
issues, these findings suggest the queueing issues would occur even without the addition of Project trips. 
The addition of Project trips increases the forecast queue by approximately 1 car length on Avalon 
Boulevard. The Project trips are not expected to affect the Figueroa Street queue length. 

To further assess potential safety concerns at the on-ramp locations, collision data was compiled for the 
previous five years utilizing the California Highway Patrol’s Statewide Integrated Traffic Records System 
(SWITRS). The on-ramp locations where data was compiled include: 

• NBL turn pocket from Avalon Blvd to I-405 NB on-ramp 
• NB Avalon Blvd approach to I-405 SB on-ramp 
• NBL turn pocket from Figueroa Street to I-110 NB on-ramp 

Detailed summary tables and maps of collisions occurring near these locations are included in the Appendix 
of this report. As shown in these tables and maps, none of the collisions from the previous five years occur 
at or preceding the two left-turn pockets or the NB Avalon Blvd approach to I-405 SB on-ramp. There is a 
cluster of collisions which occurred on the I-405 NB on-ramp from Avalon Blvd, however based on the 
location of the collisions shown in the Appendix of this report these appear to be related to the SBR 
channelized merger rather than the NBL turn pocket. Therefore, no significant freeway safety impact is 
identified at the on-ramp locations with the addition of Project trips. 

6.2 Other CEQA Transportation Impact Categories 
CEQA guidelines include several potential transportation impact categories other than VMT and freeway 
safety analysis, as documented in Appendix G, Section XVII of the CEQA Guidelines Appendices12. The 
remaining sections of this chapter summarize the other transportation impact categories and assess the 
Project for significant impacts under these categories. 

6.2.1 Programs, Plans, Ordinances and Policies 

CEQA Guideline: “Would the project…Conflict with a program, plan, ordinance or policy addressing the 
circulation system, including transit, roadway, bicycle and pedestrian facilities?” 

The Project does not prevent the addition of planned improvements to the City’s circulation system as 
described in City documents including the City of Carson General Plan and Master Plan of Bikeways. The 
Project will not degrade facilities on the existing circulation system either. Therefore, the Project does not 
cause significant impacts for this category. 

 
12 California Code of Regulations, Title 14, Division 6, Chapter 3, Sections 15000-15387 



 
Imperial Avalon – Transportation Impact Study 
August 13, 2021 

 

6.2.2 Geometric Design Features and Incompatible Uses 

CEQA Guideline: “Would the project…Substantially increase hazards due to a geometric design feature (e.g. 
sharp curves or dangerous intersections) or incompatible uses (e.g. farm equipment)?” 

The Project does not increase hazards due to a geometric design feature. All driveway access points are 
perpendicular to the public right-of-way and adequately spaced from existing signalized intersections. The 
construction of new intersections to serve the Project will conform to the latest California Manual on 
Uniform Traffic Control Devices (CAMUTCD) guidelines. The Project does not introduce incompatible uses 
with the surrounding community. Therefore, the Project does not cause significant impacts for this category. 

6.2.3 Emergency Access 

CEQA Guideline: “Would the project…Result in inadequate emergency access?” 

The Los Angeles County Sheriff’s Department provides law enforcement services to the City of Carson. The 
Carson branch of the Sheriff’s Department is within a quarter mile of the Project site, to the south along 
Avalon Boulevard. The Los Angeles County Fire Department provides fire protection services to the City of 
Carson. The nearest fire station is within a 1.5-mile drive of the Project site, to the south on 223rd Street. 

The Project provides several emergency access points from both Avalon Boulevard and Grace Avenue. The 
location and design of these access points, as well as the on-site internal roadways, would be designed to 
comply with applicable local requirements related to emergency vehicle access and circulation. Therefore, 
the Project does not cause significant impacts for this category. 

 



Existing Future Base

95%ile queue 
length (feet) [1]

95%ile queue 
length (feet) [1]

Extended 
Queuing?

95%ile queue 
length (feet) [1]

95%ile queue 
length (feet) [1]

Extended 
Queuing?

AM 50 50 NO 100 100 NO
PM 75 75 NO 150 150 NO
AM 150 175 NO
PM 150 200 NO
AM 225 350 NO
PM 175 350 NO
AM 575 575 NO 700 700 NO
PM 575 575 NO 850 850 NO

[1] 95th percentile queue lengths are rounded up to the next 25‐foot increment based on the Synchro assumption of a 25 foot car length plus buffer space.

Figueroa St NB 110 Off-Ramp NB 1,150

SB 1,000Avalon Blvd SB 405 Off-Ramp 

Analyzed 
Period

Future Plus Project

TABLE 4
IMPERIAL AVALON PROJECT

FREEWAY OFF-RAMP QUEUE ANALYSIS

N/S Street Name E/W Street Name Ramp 
Direction

Ramp 
Storage 
Length 
(feet)

Existing Plus Project

SB 405 Off-Ramp Lenardo Dr 750SB

NB 975Avalon Blvd NB 405 Off-Ramp 



Existing Future Base

95%ile queue 
length (feet) [1]

95%ile queue 
length (feet) [1]

Extended 
Queuing?

95%ile queue 
length (feet) [1]

95%ile queue 
length (feet) [1]

Extended 
Queuing?

AM 150 175 NO 225 250 YES
PM 100 125 NO 200 225 YES
AM 850 850 YES 875 875 YES
PM 750 750 YES 775 775 YES

[1] 95th percentile queue lengths are rounded up to the next 25‐foot increment based on the Synchro assumption of a 25 foot car length plus buffer space.

N/S Street Name

Avalon Blvd

Figueroa St NB 110 Off-Ramp NBL 300

NBL 175NB 405 Off-Ramp

E/W Street Name
Left/Right 

Turn Pocket 
Movement 

Ramp 
Storage 
Length 
(feet)

Analyzed 
Period

Existing Plus Project Future Plus Project

TABLE 5
IMPERIAL AVALON PROJECT

ON-RAMP LEFT-TURN POCKET QUEUE ANALYSIS
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