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TRAFFIC IMPACT STUDY
HoAG HospITAL MASTER PLAN EIR

Newport Beach, California
September 18, 2007

1.0 INTRODUCTION

This report documents the findings of a traffic impact study conducted by Linscott, Law &
Greenspan, Engineers (L1.G) to determine and evaluate the traffic impacts associated with the Hoag
Hospital Master Plan Supplemental Environmental Impact Report (SEIR). The proposed project
would allow the transfer of up to 225,000 square feet (SF) of medical use from the Lower Campus to
the Upper Campus. A “project alternative” has also been evaluated, which would allow less square
footage (up to 150,000 ST) to be transferred. All references to the project and project alternative in
this study assume maximum reatlocation of square footage.

A traffic study was originally prepared for the previous Hoag Hospital Master Plan EIR in October
1991 by LSA Associates. That original traffic study focused on the evaluation of Phase I traffic and
parking-related issues, but also provided detailed analyses based upon an assumed buildout size for
the two remaining phases of the Master Plan: Phase II and Phase III.

As part of the list of mitigation measures that was developed for Phase I, a Phase II Traffic Phasing
Ordinance (TPO) analysis was required subsequent to the completion of Phase I. LLG completed
the Phase II TPO traffic study on October 15, 2001. Subsequently, LLG completed the Phase III
TPO traffic study on June 22, 2005, which evaluates the potential traffic impacts of developing
130,000 SF of outpatient uses in a new building in the Lower Campus.

This traffic impact study presents an inventory of existing characteristics and traffic volumes on
roadways adjoining the site, forecasts vehicular traffic anticipated to be generated by the project
(cotresponding to the transfer of 225,000 SF of medical use from the Lower Campus to the Upper
Campus) and project alternative (transfers less square footage of 150,000 SF), and evaluates
potential impacts of these project-generated trips on the surrounding street system.

The findings of this study will become part of the overall SEIR for the project being prepared by
Bonterra Consulting.

2.0 PROJECT DESCRIPTION

The proposed project would allow for the reallocation of up to 225,000 SF of medical uses that are
currently approved for the Lower Campus to be transferred to the Upper Campus. The proposed
project would allow for up to 1,343,238 SF of uses at Hoag Hospital, corresponding to the square
footage currently permitted at Hoag as part of the existing Master Plan. As part of the proposed
project, the applicant is not requesting the approval of any project-specific land uses but only the
reallocation of square footage.
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As indicated previously, a “project alternative™ has also been evaluated, which would allow less
square footage (150,000 SF rather than 225,000 SF) of medical use to be transferred from the Lower
Campus to the Upper Campus.

Figure [ illustrates the location of Hoag Hospital and its orientation within the surrounding street
system. The buildout of the Hospital, project, and project alternative are expected to be completed
by Year 2015. Table 1 summarizes the development summary for Hoag Hospital under existing
conditions (with a total size of 886,270 SF, inclusive of 409 beds), future conditions without the
project (totaling 1,343,238 SF, inclusive of 409 beds), and future conditions with the project
(corresponding to the same future size of 1,343,238 SF, inclusive of 485 beds). Table 2 presents the
development summary for the project alternative.

As indicated on 7ables I and 2, future non-project related development at Hoag Hospital (i.e.,
projects not associated with the square footage reallocation from the Lower Campus to the Upper
Campus; also referred to as the “buildout of the Hospital” or the “no project” alternative) from the
present to the Year 2015 would result in a net increase of 456,968 SF, but would maintain the same
number of inpatient beds (409 beds).

Although site-specific development is not being proposed as part of the Master Plan update, for
purposes of CEQA, it is necessary to make land use assumptions in order to adequately address the
potential environmental effects associated with the proposed project. In the case of traffic, traffic
generation is based on specific land uses. As such, for purposes of the Hoag Hospital Master Plan
Update SEIR, this traffic analysis correlates a portion of the square footage reallocation to inpatient
beds, specifically 76 additional inpatient hospital beds. Trip generation rates for inpatient uses are
expressed in terms of “trips per bed,” rather than “trips per square feet.” The number of beds is
more indicative of, or correlates better with, the trip making potential of inpatient uses, compared to
square footage. These inpatient “trips per bed” rates account for traffic generated by inpatient drop-
off/pick-up activities, inpatient visitors, medical staff, administrative staff, and emergency room-
related uses. The proposed update to the Master Plan does not place an upper cap on inpatient
hospital beds nor does it preclude the applicant from requesting more inpatient hospital beds as long
as the square footage allocations are not exceeded and no new traffic impacts would occur.

Table 1 shows that the buildout of the Hospital would increase the existing size by 456,968 SF, and
the project would increase the number of existing beds by 76 inpatient beds. Compared to future
conditions without the project, the project would not involve any increase in square footage, but
would result in an increase of 76 inpatient beds (485 beds minus 409 beds).

As indicated in Table 1, the project would increase the existing size of the Upper Campus by
292,228 SF (comprised mostly of inpatient and support uses), and increase the existing size of the
Lower Campus by 164,740 SF (primarily outpatient uses). Compared to future conditions without
the project, the project would result in an increase of 225,000 SF (292,228 SF minus 67,228 SF) in
the Upper Campus, and an equal reduction of 225,000 SF (164,740 SF minus 389,740 SF) in the
Lower Campus.
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TABLE 1
DEVELOPMENT SUMMARY FOR THE PROJECT

INCREMENTAL INCREMENTAL

- .

EXISTING FUTURE SIZE FUTURE SIZE
SIZE W/OUT PROJECT WITH PROJECT
Description (Gross SF) | Beds | (Gross SF) Beds {Gross SF) Beds
EXISTING
UPPER CAMPUS
Inpatient 643,436 - - - - -
Cutpatient (Women's Pavilion) 15,392 - 3 - - - -
Outpatient (James Irvine Expansion) 800 - - - - -
Outpatient (Cardiac Services Bldg. 1995) 5,544 - - - - -
Outpatient (MRI Waiting) 500 - - - - -
Support (Women's Pavilion) 27,114 - - - - -
Support (Emergency Gen. Addin. 1998) 5,335 - - - - -
UPPER CAMPUS TOTAL: 698,121 - - - - -
LOWER CAMPUS .
Cutpatient (Cancer Center) 65,000 - - - - -
Outpatient (Conference Center) 13,270 - ' - - - -
Support (Conference Center) 77,864 - - - - -
Support (Child Care Center) 7,800 - - - - -
Support (Cogeneration Building) 24,215 - - - ' - -
o LOWER CAMPUS TOTAL: 188,149 - - - - -
EXISTING TOTAL 886,270 | 409 - - - -
FUTURE ADDITIVE DEVELOPMENT
UPPER CAMPUS _
Inpatient - - 67,228 - 0 -
Inpatient (South Building) - - - - 131,335 -
Outpatient (South Building) - - - - 26,268 -
-Support (South Building) : - - - - 120,498 -
Outpatient (Imaging/ECU Expansion) - - - - 14,127 -
UPPER CAMPUS TOTAL: - - 67,228 - 292,228 -
LOWER CAMPUS
Qutpatient - - 225,000 - 0 -
Outpatient (Outpatient Building) - - 110,000 - 110,000 -
Outpatient (Medical Office Building) - - 50,027 - 50,027 -
Support (Child Care Center Expansion) - - 4,713 ~ 4,713 -
LOWER CAMPUS TOTAL: - - 389,740 - 164,740 -
FUTURE ADDITION TOTAL - - 456,968 - 456,968 76
EXISTING + FUTURE ADDITION - - 1,343,238 | 409 [a] 1,343,238 | 485 [a]
Note:
fa] Inpatient beds are inclusive of square footage totals.
LINSCOTT, LAW & GREENSPAN, engineers LLG Ref. 2-05-2652
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TABLE 2
DEVELOPMENT SUMMARY FOR THE PROJECT ALTERNATIVE

INCREMENTAL INCREMENTAL

EXISTING FUTURE SIZE FUTURE SIZE
SIZE W/O PROJECT ALT |WITH PROJECT ALT)
Description (Gross SF) | Beds | (Gross SF) Beds (Gross SF) Beds
EXISTING
UPPER CAMPUS

Inpatient 643,436 - - - - -

Outpatient (Women's Pavilion) 15,392 - - - - -

Qutpatient (James Irvine Expansion) 800 - - - - -

Outpatient (Cardiac Services Bldg. 1995) 5,544 - - - - -

Outpatient (MRI Waiting) 500 - - - - -

Support (Women's Pavilion) 27,114 - - - - -

Support (Emergency Gen. Addtn. 1998) 5,335 - - - - -

UPPER CAMPUS TOTAL: 698,121 - - - .- -
LOWER CAMPUS

Outpatient (Cancer Center) 65,000 - - - - -

Cutpatient (Conference Center) 13,270 - - - - -

Support (Conference Center) 77,864 - - - - -

Support (Child Care Center) 7,800 - - - - -

Support (Cogeneration Building) 24,215 - - - - -

: LOWER CAMPUS TOTAL: 188,149 - - - - -
EXISTING TOTAL 886,270 | 409 - - - -
FUTURE ADDITIVE DEVELOPMENT
UPPER CAMPUS

Inpatient - - 67,228 - ¢ -

Inpatient (South Building) - - - - 56,335 -

Outpatient (South Building) - - - - 26,268 -

-Support (South Building) - - - - 120,498 -

Outpatient (Imaging/ECU Expansion) - - - - 14,127 -

UPPER CAMPUS TOTAL: - - 67,228 - 217,228 -
LOWER CAMPUS

Outpatient - - 225,000 - 75,000 -

Qutpatient (Outpatient Building) - - 110,000 - 110,000 -

Outpatient (Medical Office Building) - - 50,027 - 50,027 -

Support (Child Care Center Expansion) - - 4,713 - 4,713 ~

LOWER CAMPUS TOTAL: - - 389,740 - 239,740 -
FUTURE ADDITION TOTAL - - 456,968 - 456,968 76
EXISTING + FUTURE ADDITION - - 1,343,238 | 409 [a] 1,343,238 | 485 [a]
Note:

{a] Inpatient beds are inclusive of square footage totals.
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Table 2 indicates that the project alternative would increase the existing size and number of
impatient beds by the same amount as the project (i.e., 456,968 SF and 76 beds), and involve the
same increase in inpatient beds (76 beds) as the project when compared to future conditions without
the project alternative. Using a 76-bed increase as basis for the project alternative is considered
conservative, as the project alternative would not reallocate as much square footage as the project.

As presented in Table 2, the project alternative would increase the existing size of the Upper
Campus by 217,228 SF (mostly support uses), and increase the existing size of the Lower Campus
by 239,740 SF (primarily outpatient uses). Compared to future conditions without the project
alternative, the project alternative would result in an incredse of 150,000 SF (217,228 SF minus
67,228 SF) in the Upper Campus, and an equal reduction of 150,000 SF (239,740 SF minus 389,740
SF) in the Lower Campus.

This traffic impact study evaluates the potential impacts of the net increases in beds for inpatient
uses, and in square footage for outpatient uses, between future conditions with and without the
proposed reallocation of square footage.

3.0 STUDY SCOPE

The work scope for this study, including the base assumptions, technical methodologies, and
geographic coverage, were developed in conjunction with the City of Newport Beach Public Works
staff, and according to the City’s traffic study guidelines. Because the City of Costa Mesa is within
the project’s influence area, City of Costa Mesa staff requested that this study include the evaluation
of nine Costa Mesa intersections. The City of Costa Mesa traffic study guidelines were applied in
the analysis of those nine intersections.

The following traffic scenarios are addressed in the study:

¢ Existing (2007) Conditions - The analysis of existing traffic conditions is intended to
provide a base of analysis for the remainder of the study. The existing conditions analysis
includes an assessment of the streets and highways in the area, current traffic volumes, and

" operating conditions.

¢ Year 2015 without Project Conditions - This phase of analysis projects future traffic
conditions in the Year 2015, which could be expected to result from regional growth and
related projects, without the addition of project traffic, but with the buildout of the already-
approved maximum square footage of the Hospital.

» _ Year 2015 with Project Conditions - This is an analysis of future traffic conditions in the
Year 2015, which could be expected to result from regional growth, related projects, and the
buildout of the already-approved maximum square footage of the Hospital, with the addition
of project-generated traffic. Any potential traffic impacts will be determined, and mitigation
measures developed.

h
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* Year 2015 with Project Alternative Conditions - This is an analysis of future traffic
conditions in the Year 2015, which could be expected to result from regional growth, related
projects, and the buildout of the already-approved maximum square footage of the Hospital,
with the addition of project alternative-generated traffic. Any potential traffic impacts will be
determined, and mitigation measures developed.

* Year 2025 without Project Conditions - This phase of analysis projects future traffic
conditions in the Year 2025, which could be expected to result from regional growth and
related projects, without the addition of project traffic, but with the buildout of the already-
approved maximum square footage of the Hospital.

* Year 2025 with Project Conditions - This is an analysis of future traffic conditions in the
Year 2025, which could be expected to result from regional growth, related projects, and the
buildout of the already-approved maximum square footage of the Hospital, with the addition
of project-generated traffic. Any potential traffic impacts will be determined, and mitigation
measures developed.

¢ Year 2025 with Project Alternative Conditions - This is an analysis of future traffic

conditions in the Year 2025, which could be expected to result from regional growth, related

projects, and the buildout of the already-approved maximum square footage of the Hospital,

- with the addition of project alternative-generated traffic. Any potential traffic impacts will be
determmed and mitigation measures developed.

The analysis is focused on assessing potential traffic impacts during the morning and evening
commute peak hours (between 7:00-9:00 AM, and 4:00-6:00 PM) on a typical weekday.

Figure 2 illustrates the study area. A total of 15 key intersections were selected by the City of
Newport Beach, and a total of nine intersections were selected by the City of Costa Mesa. The 24
key intersections, which are illustrated on Figure 2, include the following:

Newport Beach Intersections

Orange Street/West Coast Highway

Prospect Street/West Coast Highway

Balboa Boulevard-Superior Avenue/West Coast Highway
Riverside Avenue/West Coast Highway

Tustin Avenue/West Coast Highway

Bayshore Drive- Dover Drive/West Coast Highway
Bayside Drive/East Coast Highway

Jamboree Road/East Coast Highway

Newport Boulevard/Via Lido

10.  Newport Boulevard/Hospital Road

11.  Superior Avenue/Placentia Avenue

12. Newport Boulevard southbound off-ramp/West Coast Highway

LN kLN~
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Newport Beach Intersections (Continued)

13. Superior Avenue/Hospital Road

14.  Hoag Drive-Placentia Avenue/Hospital Road
15. Hoag Drive/West Coast Highway

Costa Mesa Intersections

16. Superior Avenue/16th Street-Industrial Way

17. Newport Boulevard/Industrial Way

18. Newport Boulevard/16th Street

19.  Superior Avenue/17th Street

20. Newport Boulevard/17th Street

21. Newport Boulevard/18th Street-Rochester Avenue
22. Newport Boulevard/Harbor Boulevard

23. Newport Boulevard/Broadway

24. Newport Boulevard/19th Sireet

4.0 EXISTING CONDITIONS

The assessment of existing conditions includes an inventory of the street system, the traffic volumes
using these facilities, and traffic operating conditions at analyzed locations.

41  Existing Street Network

A comprehensive inventory of the street system adjacent to the project was undertaken to develop a
detailed description of existing traffic conditions. Figure 3 illustrates the existing physical
characteristics of the streets, including lane configurations and traffic control at intersections,
number of travel lanes, posted speed limits, and median types along roadways.

4.2  Existing Traffic Volumes

The AM and PM peak hour traffic counts for 11 of the 15 key intersections in Newport Beach were
provided by the City, and were collected in 2005/2006. The traffic counts along Coast Highway,
Newporl Boulevard, and Jamboree Road were adjusted by a growth factor of 1% per year
compounded annually to reflect Year 2007 conditions, as directed by City staff. Due to construction
activities that precluded the collection of new traffic counts at the Superior Avenue/Hospital Road
and Hoag Drive-Placentia Avenue/Hospital Road intersections, the City’s 2003 peak hour traffic
counts for these two intersections were adjusted by growth factors derived from adjacent
intersections to reflect Year 2007 conditions. The AM and PM peak hour traffic counts for the
remaining two key intersections in the City (Prospect Street/West Coast Highway and Hoag
Drive/West Coast Highway) were collected in March 2007.

The AM and PM peak hour traffic counts for the nine key intersections in Costa Mesa were collected
in March and April 2007.

Figures 4 and 5 illustrate the existing AM and PM peak hour traffic volumes, respectively.
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4.3  Existing Peak Hour Levels of Service

Level of Service (LOS) qualitatively measures the operating conditions within a traffic system and
how drivers and passengers perceive these conditions. Level of service ranges from LOS A to
overloaded conditions at LOS F. LOS D is typically recognized as the minimum satisfactory service
level in urban areas, and by the City of Newport Beach and City of Costa Mesa.

Based upon City of Newport Beach and City of Costa Mesa guidelines, the Intersection Capacity
Utilization (ICU) methodology was used to determine the volume-to-capacity relationship for an
intersection (based upon the individual volume-to-capacity ratios for key conflicting traffic
movements), and corresponding level of service. By assuming 1,600 vehicles per hour per lane
(vphpl) as the practical capacity for through lanes, lefi-turn, and right-turn lanes, the ICU method
directly relates traffic demand to the available capacity (an ICU allowance for yellow time is not
required by either City’s guidelines). The resulting ICU numerical value represents the greatest
green time requirements for the entire intersection. It should be noted that the ICU methodology
assumes uniform traffic distribution per intersection approach lane and optimal signal timing. Level
of service definitions for signalized intersections are summarized in Table 3.

TABLE 3
LEVEL OF SERVICE DEFINITION FOR SIGNALIZED INTERSECTIONS
Intersection Capacity
| Level of Utilization (IC1)
| Service (LOS) Nalue Level of Service Deseription
A £0.60 Free Flow
B > (.60 —-0.70 Rural Design
- C >0.70 — 0.80 Urban Design
D > (0.80 — 0.90 Maximum Urban Design
E >0.90 - 1.00 Capacity
F >1.00 Forced Flow

Based upon the level of service methodology described, the existing peak hour traffic volumes
presented in Figures 4 and 5 were used in conjunction with existing lane configurations illustrated in
Figure 3 to determine the current traffic operating conditions at the 24 key intersections. Appendix
A contains the detailed level of service worksheets.

44  Existing Traffic Conditions

Table 4 summarizes the existing peak hour levels of service at the 24 study intersections. As shown,
all 15 key intersections in Newport Beach, and eight of the nine key intersections in Costa Mesa
currently operate at satisfactory levels of service (i.e., LOS D or better) during the AM and PM peak
hours. The following Costa Mesa intersection operates at a deficient LOS E during the AM peak
hour:

19. Superior Avenue/17" Street
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TABLE 4

EXISTING (2007)
INTERSECTION PEAK HOUR LEVELS OF SERVICE
- Peak
Key Intersections Hour ICU LOS
City of Newport Beach Intersections

1. Orange Street at AM 0.64 B

West Coast Highway PM 0.69 B

2. Prospect Street at AM 0.77 C

West Coast Highway PM 0.65 B

3. Balboa Blvd.-Superior Ave, at AM 0.75 C

West Coast Highway PM 0.76 C

4. Riverside Avenue at AM 0.74 C

West Coast Highway PM 0.78 C

5. Tustin Avenue at AM ¢ 0.74 C

West Coast Highway PM 0.59 A

6. Bay Shore Drive-Dover Drive at AM 0.74 C

West Coast Highway PM 0.79 C

7. Bayside Drive at AM 0.74 C

East Coast Highway PM 0.65 B

8. Jamboree Road at AM 0.75 C

East Coast Highway PM 0.78 C

9. Newport Boulevard at AM 041 A

Via Lido PM 0.46 A

10. Newport Boulevard at AM 0.55 A

Hospital Road PM 0.68 B

11. Placentia Avenue at: AM 0.60 A

Superior Avenue PM 0.55 A

12, Newport Bivd. SB Off-Ramp at AM 0.80 C

West Coast Highway PM 0.65 B

13. Superior Avenue at AM 0.68 B

Hospital Road PM 0.62 B

14, Hoag Drive-Placentia Ave. at AM 0.37 A

Hospital Road PM 0.57 A

15. Hoag Drive at AM 0.48 A

West Coast Highway PM 0.45 A

City of Costa Mesa Intersections

16. Superior Avenue at AM 042 A

16th Street-Industria} Way PM 0.42 A

17. Newport Boulevard at - AM 0.57 A

Industrial Way PM 0.55 A

18. Newport Boulevard at AM 0.50 A

16th Street PM 0.49 A

19. Superior Avenue at AM 9.90 E

17th Street PM 0.67 B

20. Newport Boulevard at AM 0.80 Cc

17th Street PM 0.82 D

21. Newport Boulevard at AM 0.73 C

18th Street-Rochester Street PM 0.88 D

22. Newport Boulevard at AM 0.66 B

Harbor Boulevard PM 0.74 C

23. Newport Boulevard at AM 0.60 A

Broadway Boulvard PM 0.70 B

24. Newport Boulevard at AM 0.84 D

19th Street PM 0.86 D

Note:

Bold LOS values indicate adverse service levels based on City of Newport Beach and Costa Mesa standards

b
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5.0 TRAFFIC PROJECTIONS

In order to evaluate the potential traffic impacts of the proposed project, the amount of traffic that
could be generated (i.e., project traffic generation), and future traffic volumes on the surrounding
street system (i.e., Year 2015 and Year 2025 forecasts), need to be estimated. It is necessary to
develop these projections in order to determine any potential traffic impacts that the project-
generated traffic may have on the adjacent circulation system. This is done through a comparison of
the Year 2015 and Year 2025 without project scenarios (representing future conditions without the
proposed project, but with the buildout of the already-approved maximum square footage of the
Hospital), against the Year 2015 and Year 2025 with Project scenarios (representing future
conditions with the project). The same comparison steps were applied to the project alternative.

3.1  Project Traffic Volumes

A two-step process was utilized to develop project traffic forecasts. The first step is project traffic
generation, which estimates the total arriving and departing traffic at the project area on a peak hour
and daily basis. The second step of the forecasting process is the use of the current Newport Beach
Traffic Model (NBTM) to complete the project traffic assignment, by which project-generated trips
are allocated to specific links and intersections on the street system. The modeling effort was
conducted by Urban Crossroads, Inc., and produced the project-generated forecasts at each of the 15
key intersections in Newport Beach during the AM and PM peak hours (also used as basis to
extrapolate project traffic volumes to the nine key intersections in Costa Mesa).

51.1  Project Trip Generation Rates

Traffic generation is expressed in vehicle trip ends, defined as one-way vehicular movements, either
entering or exiting the generating land use. Generation factors and equations used in the traffic
forecasting procedure are typically found in the Seventh Edition of Trip Generation, published by
the Institute of Transportation Engineers (ITE) [Washington, D.C., 1997]. Empirical trip rates have
been developed for Hoag Hospital’s outpatient and inpatient uses as part of the Hoag Master Plan
EIR Traffic Study (prepared by LSA Associates in September 1991), and LLG’s prior TPO study for
Phase II.

Table 5 presents a comparison of the inpatient and outpatient trip rates from the three sources, and
indicates that the outpatient trip rates from the Phase II TPO are 14% to 125% greater than the 1991
EIR’s rates on a typical weekday and during the AM and PM peak hours. The Phase II TPO
outpatient rates are 29% greater than the ITE (7" Edition) trip rates for medical-dental office
buildings for the AM peak hour, but are slightly lower (5% to 13%) for a typical weekday and PM
peak hour. The Phase IT TPO inpatient rates are 18% to 118% greater than the hospital ITE trip rates
for a typical weekday and the AM and PM peak hours.

More recent traffic counts at Hoag’s driveways were not performed due to construction activities at
Hoag Hospital that could result in an atypical “snapshot” of Hoag’s existing traffic generation.
Therefore, any empirical trip rates derived from newer driveway counts may not accurately represent

b
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TABLE 5
PROJECT TRIP GENERATION RATES

AM Peak Hour PM Peak Hour

Description Daily In Out Total In Out | Total
Inpatient (trips per bed) 25.80 0.92 0.71 1.63 0.50 1.04 1.54
(Phase Il TPO Empirical Trip Rates)
Outpatient (trips per 1,000 SF) 34.19 179 141 3.20 0.97 2.25 3.22
(Phase II TPQ Empirical Trip Rates)
OTHER SOURCES FOR COMPARISON
1991 EIR Traffic Study Trip Rates [a]

Outpatient (trips per 1,000 SF) 29.90 1.00 0.42 1.42 0.67 1.06 1.73
ITE (7th Edition) Trip Rates [b]

Hospital (trips per bed) 11.81 0.79 0.34 1.13 0.47 0.83 L.30

Medical-Dental Office Building 36.13 1.96 052 248 1.00 272 3.72

(trips per 1,000 SF)

Notes:

[a] Source: Hoag Memorial Hospital Presbyterian Master Plan Traffic Impact and Parking Analysis ,
prepared by LSA Associates, Inc., September 1991.

[b] Source: Trip Generation, 7th Edition, Institute of Transportation Engineers (ITE), 2003.

-
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Hoag Hospital’s traffic generation under typical circumstances (i.e., without major construction
activities occurring).

According to City staff, the empirical rates from the Phase II TPO study should be applied to this
study. These survey-based rates for inpatient and outpatient uses are considered ta be the most
appropriate for use in this study (compared to the trip rates per the 1991 EIR and ITE 7" Edition,
and any recent field study, if performed) because they are based upon actual field surveys conducted
in 2001 (during typical/non-major construction conditions at Hoag), and therefore provide the best
correlation to Hoag Hospital’s unique tripmaking characteristics for inpatient and outpatient
facilities.

As indicated in Table 3, the empirical trip rates for inpatient uses are expressed in terms of “trips per
bed”, not “trips per 1,000 SF”. These inpatient “trips per bed” rates account for traffic generated by
inpatient drop-off/pick-up activities, inpatient visitors, medical staff, administrative staff, and
emergency room-related uses. The number of beds is more indicative of, or correlates better with,
the tripmaking potential of inpatient uses, compared to square footage. The relationship between
square footage and inpatient trips is not linear. Inpatient space expansions may not directly result in
additional inpatient trips because some of the added hospital space is used for equipment, storage,
utilities, and patient/employee/visitor amenities. Therefore, using inpatient trip rates based on
square footage could overestimate the potential number of trips that inpatient uses could realistically
generate,

The number of beds in a hospital is typically representative of the inpatient component’s intensity,
patient, employee, and visitor levels. This characteristic has been observed in other traffic studies
previously completed by LLG for hospitals. Consistent with the inpatient characteristics at those
other hospitals, Hoag is experiencing the need to provide more square footage for supporting typical
hospital functions (i.e., the same inpatient function now requires more space than it did in the past).
By comparing inpatient “square footage per bed” ratios between the West Tower (older building
within the Hoag campus) and the newly built Women’s Pavilion, it was evident that Hoag Hospital
is moving towards providing more inpatient square footage per bed (or room). For example, a
patient room’s size increased by 57%, from 191 SF to 300 SF. An ICU room’s size increased by
82%, from 225 SF to 410 SF. An operating room’s size was expanded from 450 SF to 550 SF (22%
increase), and a labor/delivery room was larger.

The outpatient trip rates (expressed in terms of “trips per 1,000 SF”) reported in Table 5 account for
traffic generated by “stand-alone” outpatient facilities within the Hoag medical campus (i.c., James
Irvine Surgery Center, and Cancer Center), and other medical office buildings in the Hoag campus
that provide outpatient care and receive medical referrals from the hospital/inpatient facilities at
Hoag. These outpatient “trips per 1,000 SE” rates include trips by outpatients, outpatient drop-
off/pick-up activities, outpatient visitors, medical staff, and administrative staff.

Outpatient (or “Medical Office Building™) trip generation rates are typically greater, and result in
more trips, than inpatient (or “Hospital”) trip rates. The prior Phase II TPO study concluded that the

b

Vo
LINSCOTT, LLAw & GREENSPAN, efigineers LLG Ref. 2-05-2652
' 17 Hoag Hospital Master Plan EIR

NAZS00' 205203 2 Report 265 2-rpt-final $-18-07.doc



outpatient rates” (in “trips per 1,000 SF”) were greater than the inpatient rates (also expressed in
“trips per 1,000 SF”) derived from that study. Specifically, the outpatient rates were greater by 54%
on a daily basis, 127% during the AM peak hour, and 142% during the PM peak hour, compared to
the inpatient rates. The I'TE rates for Medical-Dental Office Buildings and Hospitals, when both are
expressed in “trips per 1,000 SF”, indicate the same relationship (i.e., medical office rates are greater
than hospital rates).

Based on the Phase II TPO study, trip rates were not derived for the Support Services category
because the significant majority of traffic generated by support services (i.e., food services,
engineering, maintenance, day care, and educational/conference facilities) was determined to be the
same trips already accounted for in one or more of the other land use categories. For example, the
educational/conference areas in the Lower Campus are used by Hoag employees originating from
the Upper Campus. Similarly, on-site amenities, such as cafeterias, are used by visitors that are
inherent in the inpatient and/or outpatient category. The same Hoag medical and administrative
employees who are included in the inpatient and outpatient categories also use support/ancillary uses
such as food service facilities and the day care center. Trips generated by engineering and
maintenance staff at Hoag Hospital are inherent in the inpatient and/or outpatient category.
Therefore, although Support Service facilities may result in internal tripmaking within the Hoag
medical campus, these ancillary uses are not expected to generate additional trips at any of the key
intersections analyzed.

5.1.2 Project Trip Generation Estimates

The empirical trip rates, which are summarized in Table 5, were applied to the existing and future
components of Hoag Hospital. Table 6 presents the trip generation estimates under existing conditions,
future conditions without the project, future conditions with the project, and the project-generated trips.
Table 7 summarizes the trip generation estimates under existing conditions, future conditions without
the project alternative, future conditions with the project alternative, and the project alternative-
generated trips.

For the Upper Campus, Table 6 indicates that the project is expected to gencrate 3,342 daily trips on a
typical weekday, of which 253 trips would occur during the AM peak hour, and 247 trips would occur
during the PM peak hour. 7able 6 further indicates that the project would result in a reduction in traffic
generation for the Lower Camypus, corresponding to 7,693 fewer daily trips, 720 fewer AM peak hour
trips, and 724 fewer PM peak hour trips compared to future conditions without the project.

Table 6 also shows that, for the entire Hoag medical campus, the project is expected to result in an
overall net reduction of trips, comprised of 4,351 fewer daily trips, 467 fewer AM peak hour trips, and
477 fewer PM peak hour trips, when compared against conditions without the project.

As discussed in the previous section of this report, outpatient uses typically generate more trips than
inpatient uses. Specific to the Hoag medical campus, prior field studies (per the Phase I TPO traffic
study) indicate that the empirical outpatient trip rates for Hoag are 54% to 142% greater than inpatient
trip rates derived from those same traffic generation surveys. Therefore, transferring out 225,000 SF of
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PROJECT TRIP GENERATION ESTIMATES

TABLE 6

LINSCOTT
LAW &

GREENSPAN

EXISTING EXISTING + FUTURE ADDITION WITHOUT THE PROJECT EXISTING + FUTURE ADDITION WITH THE PROJECT PROJECT-GENERATED TRIPS
AM Pk Hr Trips | PM Pk Hr Trips Size (GSF) i AM Pk Hr Trips PM Pk Hr Trips Size (GSF) i AM Pk Hr Trips | PM Pk Hr Trips AM Pk Hr Trips PM Pk Hr Trips
Size Daily Existing {Total] Daily Existing {Total] Daily Daily

Description GSF |Beds] Trips | In | Out Totalh In_} Out |Total] Addition|+ Addition|Beds| Trips | In Out | Total] In | Qut | Total| Addition |+ Addition|Beds] Trips In | Out| Total| In | Out | Total] Trips In Out | Total] In Out | Total
UPPER CAMPUS
Inpatient / Inpatient (South Building) | 643,436 | 409 | 10,552 § 376 | 290 | 666 § 205 | 425 | 630 | 67,228 | 710,664 | 409 10,552} 376 7 290 | 666 | 205| 4257 630 f 131,335 [b)| 774,771 {485 | 12,513} 446 | 344 | 7901243 | s04| 747 1961 70 54 124 38 791 117
Outpatient (Women's Pavilion) 15,392 | - 526 287 22| 50 15| 35| 50 - 153921 - 526 28 22 501 15 35 50 - 153921 - 526 281 22 501 15 35 50 0 0 0 0 0 0 0
Ouipatient (James Irvine Expansion) 8001 - 27 1 1 2 1 2 3 - 800 | - 27 1 1 2 1 2 3 - 800 | - 27 1 i 2 1 2 3 0 ] 0 Y 0 0 G
Outpatient (Cardiac Serv. Bidg. 1995) 5,544 1 - 190 | 10 81 18 51 1291 17 - 5544 | - 190 10 8 i3 5 12 17 - 5544 | - 190 10 3 18 5 12 17 j 0 0 0 0 0 0
Outpatient (MRI Waiting) 560 - 17 1 1 2 0 1 1 - 5001 - 17 1 1 2 0 i 1 - 500 | - 17 1 1 2 0 1 1 0 0 0 0 0 ¢ 0
Support (Women's Pavilion) [a) 27,114 | - - - - - - - - - 27,114 | - - - - - - - - - 27,114 - - - - - - - - 0 0 0 0 0 0 0
Support (Emergency Gen. Addin.) [a] 5335 - - c - - - S - - 5,335 - - - - - - - - - 5335§ - - - - - - - - 0 0 0 0 G 0 0
Outpatient (South Building) -1 - - - - - - - - - - - - - - - - - - 26,268 26,268 | - 898 47| 37 84| 25 59 84 858 47 37 84 25 59 84
Support (South Building) [a] -1 - - - - - - - - - - - - - - - - - - | 120,498 120498 | - - - - - - - - 0 0 0 0 0 0 0
Outpatient {(Imaging/ECU Expansion) -1 - - - - - - - - - - - - - - - - - - 14,127 14,127 ] - 483 251 20 451 14 32 46 483 25 20 45 14 32 46

UPPER CAMPUS TOTAL:| 698,121 | 409 | 11,312 | 416 | 322 | 738 | 226 | 475 | 701 } 67,228 | 765,349 | 400 11,312 | 416 | 322 7381226 475| 701} 292,228 996,349 1485 | 14,654 ] 558 | 433 | 9911303 | 645| 948 3342| 142 | 111 253 77| 170 | 247
LOWER CAMPUS
Outpatient (Cancer Center) 65,000 | - 22228116 92208 63| 146 | 209 - 65,000 | - 2222% 116 921 208 63} 146§ 209 - 65,000 | - 2222 116 92| 208 63} 46| 209 i} 0 0 0 0 0 0
Qutpatient (Conference Cir.) 13,270 | - 4541 241 19| 43 13| 30| 43 - 13270 | - 454 24 19 431 13 30 43 - 13270 - 454 24| 19 431 13 30 43 0 0 0 0 0 0 0
Support (Conference Center) [a] 77.864 | - o - - - - - - - 77,864 | - - - - - - - - - 77,864 § - - - - - - - - 0 0 0 0 0 0 0
Support (Child Care Center) [a] 7.800 ] - - - - “ - - - - 7800 - - - - - - - - - 7.800 | - - - - - - - - 0 0 0 0 0 0 0
Support (Cogeneration Building) [a] 242151 - - - - - - - - - 24215 | - - - - - - - - - 24215 | - - - - - - - - 0 0 G ¢ 0 0 )
Outpatient -1 - - - - - - - - 1225,000 | 225,000 | - 7,693 F 4034 317] 720 218§ S06| 724 - ol - - - - - S - - | (7,693 (403); (317) (72008 (218)| (506) (724)}
Outpatient (Quipatient Building) - - - - - - - - - $110,000 | 110,000 - 37611 197 | 1551 3523107 | 2481 355} 110,000 110,000 | - 3761 197|155 35211071 248 | 355 0 0 0 0 ol ¢ 0
Outpatient (Medical Office Building) - - - - - - - - -] 50,027 50,0271 - 1,710 %0 71 1611 49| 113 | 162 | 50,027 50,0271 - 1,710 90| 71} 161 ] 491 113 ] 162 0 0 0 0 0 0 0
Support {Child Care Ctr. Expansion) [a] -] - - - - - - - - 4,713 4713 | - - - - - - - - 4,713 4,713 | - - - - - - - - 0 0 0 0 0 0 0

LOWER CAMPUS TOTAL:| 188,149 | - 2,676 | 140 [ 131 | 251 | 76 | 176 | 252 | 389,740 | 577,889 | - |15840] 830 | 654 |1,484 | 450 1,043 | 1,493 | 164,740 352,889 | - 8,147 | 427 1337 | 764|232 | 537 769%] (7.693) (403)| 317 «( 720)w 218)F (506)| (724)

UPPER + LOWER CAMPUSES 886,270 1409 | 13,988 | 556 | 433 | 989 | 302 | 651 | 953 | 456,968 |1,343,238 | 409 | 27,152 | 1,246 | 976 2,222 | 676 | 1,518 | 2,194 | 456,968 1,343,238 {485 | 22,801 | 985 | 770 | 1,755 | 535 | 1,182 | 1,717 | 4.35D)F (261)| (206)] 46T} (141)| (336)] (477

Notes:

[a} The ancillary uses under the "Support" category are not expected to generate additional trips.
[b] The entire project-related addition of 131,335 SF of inpatient square footage {inclusive of 76 new beds) is for the South Building.
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TABLE 7
PROJECT ALTERNATIVE TRIP GENERATION ESTIMATES

LINSCOTT
Law &

GREENSPAN

engineers

EXISTING EXISTING + FUTURE ADDITION W/0O THE PROJECT ALTERNATIVE EXISTING + FUTURE ADDITION W/ THE PROJECT ALTERNATIVE |PROJECT ALTERNATIVE-GENERATED TRIFS
AM Pk Hr Trips| PM Pk Hr Trips Size {GSF) i AM Pk Hr Trips PM Pk Hr Trips Size (GSF) | AM Pk Hr Trips | PM Pk Hr Trips AM Pk Hr Trips PM Pk Hr Trips
Size Daily Existing Total] Daily Existing |Total] Daily Daily
Description GSF _|Beds| Trips | In | OutTotall In | Out |Total] Addition|+ Addition|Beds] Trips | In Out { Total] In | Out j Total] Addition |+ Addition{Beds| Trips In | Qut| Total| In | Out | Total] Trips In Qut | Total] In Out | Total
UPPER CAMPUS
Inpatient / Inpatient (South Building) 643,436 | 409 | 10,552 | 376 | 290 | 666 | 205 | 425 | 630 | 67,228 | 710,664 | 409 f10,552 376 | 200 | 666|205 | 425| 630 56,335 [b]| 699,771 | 485 | 12,513 | 446 | 344 | 790§ 243 | 504 | 747 1,961 70 34| 124 38 79| 117
Outpatient {Women's Pavilion) 15392 | - 526 | 28| 227 S50F 151 35| 50 - 15392 | - 526 28 22 50] 15 35 50 - 15392 ) - 526 28| 22 501 15 35 50 0 0 0 0 o 0 0
Outpatient (James Irvine Expansion) 800 - 27 1 1 2 i 2 3 - 800 | - 27 1 1 2 1 2 3 S 800 - 27 1 1 2 1 2 3 0 0 G 0 0 0 0
Outpatient (Cardiac Serv. Bldg. 1995) 3,544 | - 190 10 8| 18 51 121 17 - 55447 - 190 10 8 18 5 12 17 - 5544 | - 160 10 8 18 h) 12 17 0 0 0 0 0 0 0
Outpatient (MRI Waiting) 500 - 17 1 1 2 0 1 1 - 500 | - 17 | 1 2 0 1 1 - 500 - 17 1 1 21 0 1 I 0 0 0 0 0 0 o
Support (Women's Pavilion) [a] 27,114 | - - - - - - - - - 27,114 | - - - - - - - - - 27,114 | - - - - - - - - ¢ 0 0 0 0 0 0
Support (Emergency Gen. Addtn.) [a] 5,335 - - - - - - - - - 53351 - - - - - - - - 5335 - - - - - - - - 0 ¢ 0 0 ¢ 0 0
Outpatient (South Building) -1 - - - - - - - - - - - - - - - - - - 26,268 26,268 § - 898 47 | 37 841 25 59 84 898 47 37 84 25 59 84
Support (South Building) [a] -1 - - - - - - - - - - - - - - - - - - | 120,498 120,498 | - - - - - - - - 0 0 0 0 0 0 0
Outpatient (Imaging/ECU Expansion) -1 - - - - - - - - - - - - - - - - - - 14,127 14,127 | - 483 251 20 45] 14 32 46 483 25 20 45 i4 32 46
UPPER CAMPUS TOTAL:} 698,121 | 409 | 11,312 | 416 | 322 | 738 | 226 1 475 | 701 | 67,228 | 765349 | 409 |1 1,312 | 416 322 | 738|226 | 475 7014 217,228 915,349 | 485 | 14,654 f 558 | 433 [ 991303 645| 948 | 3,342 | 142| 111 | 253 771 170 | 247
LOWER CAMPUS
Outpatient (Cancer Center) 65,000 | - 22221116 921208] 63| 146 | 209 - 65,000 [ - 22221 116 92| 208| 63| 146 | 209 - 65,000 [ - 2222 | 116) 92| 208) 63| 146| 209 0 0 0 0 0 0 0
Outpatient (Conference Ctr.) 13,270 | - 4541 24 199 431 134 30} 43 - 13,270 | - 454 24 19 431 13 30 43 - 13,270 | - 454 24 19 431 13 30 43 0 0 0 0 0 0 0
Support (Conference Center) [a] 77.864 | - - - - - - - - - 77,864 | - - - - - - - - - 77,864 | - - - - - - - - L) 0 0 0 0 0 0
Support {Child Care Center) [a] 78001 - - - - - - - - - 7,800 % - - - - - - - - - 7,800} - - - - - - - - 0 ] 0 0 0 0 0
Support (Cogeneration Building) [a] 24215 | - - - - - - - - - 24215 | - - - - - - - - - 24215 - - - - - - - - 0 ¢ 0 0 ¢ 0 0
Outpatient -1 - - - - - - - - 1225000 | 225000 - 7.6931 403 | 317 7204218 | 506 | 724 75,000 75,000 - 2564 | 134 (106 | 240 | 73| 169 242 (5129} (269)| (211)| 480)] (145)| (337)| (482
Ouipatient (Outpatient Building) - - - - - - - - - {110,000 | 110,000 | - 3761} 197 | 155 3521107 | 248 | 3557 110,000 110,600 | - 3,761 ) 197 | 155 | 352107 | 248 | 355 0 0 0 0 ¢ 0 0
Outpatient {(Medical Office Building) -1 - - - - - - - -1 50,027 50,027 | - 1,710 %0 71| 161 49| 113 | 162} 50,027 50,027 | - 1,710 Q01 71} 161 | 49] 113 162 0 0 0 ¢ 0 0 0
Support (Child Care Cir. Expansion) Ja] - - - - - - - - - 4,713 4,713 - - - - - - - - 4,713 4713 | - - - - - - - - 0 0 0 0 0 0 0
LOWER CAMPUS TOTAL:| 188,149 | - 2,676 | 140 | 111 | 251 | 76 [ 176 | 252 | 389,740 | 577,889 [ - |15840 | 830 | 654 [1,484 | 450 [1,043 | 1,493 239,740 427,889 1 - | 10,711 | 561 | 443 |1,004 | 305 | 706 | 1,011 (5,{29)1 (269)] (211)] (480)f (145)] (337)| (482)

UPPER + LOWER CAMPUSES 886,270 | 409 | 13,988 | 556 | 433 | 989 | 302 | 651 | 953 | 456,968 (1,343,238 | 409 | 27,152 {1,246 | 976 2,222 | 676 1,518 (2,194 ] 456,968 1,343,238 | 485 | 25,365 11,119 | 876 {1,995 | 608 | 1,351 [ 1,959 | (1 ,787}| (127} (100)| (227)] (68)| (167)] (235)

Notes:

[a]l The ancillary uses under the "Support" category are not expected to generate additional trips.

[b] The entite project alternative-related addition of 56,335 SF of inpatient square footage (inclusive of 76 new beds) is for the South Building.
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the greater, trip-generating outpatient uses from the Lower Campus would cause a major reduction in
Lower Campus trips. Adding that same square footage to the Upper Campus as lesser, trip-generating
inpatient use (translating to the addition of 76 inpatient beds, totaling 485 beds), some outpatient use
(40,395 SF), and 120,498 SF of support uses (which do not generate additive trips, as discussed
previously) results in some increase in Upper Campus trips, but not as much as the reduction of Lower
Campus trips. The net effect of having some increase in Upper Campus trips, and a major reduction in
Lower Campus trips, is an overall decrease in trips for the Hoag medical campus as a result of the
project.

Table 7, which presents the trip generation estimates for the project alternative, indicates that the project
alternative is expected to generate the same trips in the Upper Campus as the project, primarily because
the inpatient trip generation is a function of the number of inpatient beds (which is the same under both
scenarios), not square footage. Although less square footage is transferred to the Upper Campus under
the project alternative, the anticipated increase in the number of inpatient beds (76 beds), and the sizes
for the outpatient and support components of the transfer (40,395 SF and 120,498 SF, respectively) are
consistent with the development program for the project. Because the number of inpatient beds is the
same, the application of the inpatient “trips per bed” rates to the project alternative yields the same
number of trips in the Upper Campus. Table 7 further indicates that the project alternative would result
in a reduction in traffic generation for the Lower Campus, corresponding to 5,129 fewer daily trips, 480
fewer AM peak hour trips, and 482 fewer PM peak hour trips compared to future conditions without the
project. These trip reductions related to the project alternative are less than those of the project.

Table 7 also shows that, for the entire Hoag medical campus, the project alternative is expected to result
in an overall net reduction of trips, comprised of 1,787 fewer daily trips, 227 fewer AM peak hour trips,
and 235 fewer PM peak hour trips, when compared against conditions without the project. These
overall net reductions related to the project alternative are less than those of the project.

The project traffic generation estimates were provided to Urban Crossroads, Inc. for input to the
current NBTM, and were used as basis for the project traffic assignment on the street system using
the City’s model. The NBTM “Constrained” network was used for Year 2015 analysis, and the
City’s “Buildout” network (also known as the City’s currently adopted “General Plan Baseline”
network) was used for Year 2025 analysis.

Key roadway changes reflected in the new constrained (versus Baseline) analysis include:

= No extension of SR-55

» No widening of Coast Highway through Mariner’s Mile
» No extension of 19th Street across the Santa Ana River
* No widening of Jamboree Road north of Ford Road

The p;oj ect traffic has been assigned to the roadway system using the NBTM. The NBTM formulas
distribute traffic on the basis of the types of trips and the locations of other land uses that can be
expected to interact with the proposed use. The project trip distribution has been obtained directly
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from the NBTM forecasting tool and represents the distribution of traffic traveling to and from the
overall hospital campus.

Traffic is then assigned to the roadway system at the same time as traffic that is generated by other
surrounding uses within the study area and throughout the Southern California region. All traffic is
assigned to the roadway network under the assumption that each driver will seek the minimum time
path. For this reason, the proposed changes in traffic associated with the project also affect the
travel paths selected by other drivers. Thus, increasing the amount of traffic associated with the
Upper Campus and using Hospital Road to access the hospital may cause other traffic that formerly
used Hospital Road to choose a different travel path.

Embedded in NBTM, and provided for informational purposes only, is an overall traffic distribution
pattern for Hoag Hospital at all Newport Beach and Costa Mesa intersections, which is illustrated on
Figure B-1 and included in Appendix B.

The land use intensities were modified for the NBTM’s Traffic Analysis Zone (TAZ) 1413 and 1713 to
reflect the existing and future components of Hoag Hospital, as previously presented in Tables I and 2
and Tables 6 and 7. Using the specialized analysis capabilities of NBTM, the project’s trip distribution
characteristics were identified, and applied in forecasting Year 2025 (General Plan buildout) traffic
volumes with the development of the project. Urban Crossroads, Inc. also developed the Year 2025
(General Plan buildout) forecasts without the proposed reallocation of medical uses from the Lower
Campus to the Upper Campus. By taking the differential between the Year 2025 with and without
project forecasts, the project-generated traffic volumes were derived for the 15 key intersections located
in the City of Newport Beach. These project-generated traffic volumes were used as basis to
extrapolate project traffic volumes to the nine key intersections located in the City of Costa Mesa.
The same approach was applied in developing model forecasts for the project alternative.

As previously indicated, the project-generated traffic volumes forecasted at the northernmost Newport
Beach intersections were used as basis to extrapolate project traffic volumes to the nine key
intersections located in the City of Costa Mesa. Specifically, the project-generated trips on the
approaches and departures of the Newport Boulevard/Hospital Road and Placentia Avenue/Superior
Avenue intersections were used as basis to “track” the approach/departure volumes onto Costa Mesa
intersections. The approach/departure volumes were translated to turning movement volumes at
Costa Mesa intersections by applying the overall trip distribution pattern developed and provided by
Urban Crossroads.

Figures 6 through 9 illustrate the project-generated and project alternative-generated traffic volumes
at the 24 key intersections during the AM and PM peak hours, respectively. Urban Crossroads
examined these volumes and deemed them reasonable for use in this study.

5.2  Year 2015 without Project Traffic Forecasts

For the 15 key intersections in Newport Beach, the Year 2015 without Project forecasts were
developed by Urban Crossroads, Inc. by using the NBTM. For the nine key intersections in Costa
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Mesa;, a 1% annual growth rate was applied to existing traffic volumes to reflect Year 2015
conditions, per City of Costa Mesa staff direction.

Figures 10 and 11 illustrate the Year 2015 without Project AM and PM peak hour traffic volumes,
respectively. Comparing the Year 2015 without Project traffic volumes against existing volumes
indicates negative growth in some locations. Urban Crossroads, Inc. examined these volumes and
deemed them reasonable on the basis of new parallel roadways and/or traffic volume increases
competing for available capacity.

5.3  Year 2015 with Project Traffic Forecasts

The estimates of project-generated traffic volumes were added to the Year 2015 without Project
volumes to develop traffic projections for the Year 2015 with Project scenario. The resulting traffic
volumes at each of the 24 key intersections are illustrated in Figures 12 and 13 during the AM and
PM peak hours, respectively.

54  Year 2015 with Project Alternative Traffic Forecasts

The estimates of project alternative-generated traffic volumes were added to the Year 2015 without
Project volumes to develop traffic projections for the Year 2015 with Project Alternative scenario.
The resulting traffic volumes at each of the 24 key intersections are illustrated in Figures 14 and 15
during the AM and PM peak hours, respectively.,

5.5  Year 2025 without Project Traffic Forecasts

For the 15 key intersections in Newport Beach, the Year 2025 (General Plan buildout) without
Project forecasts were provided by Urban Crossroads, Inc. based upon using the NBTM. The City
of Costa Mesa provided the Year 2025 without Project forecasts for the nine key intersections in
Costa Mesa.

Figures 16 and 17 illustrate the Year 2025 without Project AM and PM peak hour traffic volumes,
respectively. A comparison of the Year 2025 without Project traffic volumes against existing
volumes indicates negative growth in some locations. Urban Crossroads, Inc. examined these
volumes also, and considered them reasonable for use in the study.

5.6  Year 2025 with Project Traffic Forecasts

The estimates of project-generated traffic volumes were added to the Year 2025 without Project
volumes to develop traffic projections for the Year 2025 with Project scenario. The resulting traffic
volumes at each of the 24 key intersections are illustrated in Figures 18 and 19 during the AM and
PM peak hours, respectively.

5.7  Year 2025 with Project Alternative Traffic Forecasts

The estimates of project alternative-generated traffic volumes were added to the Year 2025 without
Project volumes to develop traffic projections for the Year 2025 with Project Alternative scenario.
The resulting traffic volumes at each of the 24 key intersections are illustrated in Figures 20 and 21
during the AM and PM peak hours, respectively.
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6.0  TRAFFIC IMPACT ANALYSIS

This section presents a comparison of conditions with and without the project at each analyzed
intersection to determine the incremental effect of project trips on Year 2015 and Year 2025 traffic
conditions. Detailed calculations for ICU values and the resulting levels of service are included in
Appendix A.

6.1  Significant Traffic Impact Criteria

In order to provide a quantitative basis for determining the significant traffic impact at a specific
location, it was necessary to establish the criteria to be used in the analysis of intersections for this
study. Per the City’s of Newport Beach and City of Costa Mesa guidelines, the project is considered
to have a significant impact if the following criteria are met:

= the ICU value under “with project” conditions is 0.91 or greater (LOS E or F),

and
* the ICU increase attributable to the project is 0.01 or greater.

A significant traffic impact caused by the project is considered to be mitigated when project-related
improvements modify the ICU value to less than or equal to 0.90, or an ICU value to less than or equal
to the “without project” ICU.

6.2 . Year 2015 without Project Traffic Conditions

The projected Year 2015 without Project peak hour traffic volumes were analyzed to determine the
level of service for each of the analyzed intersections.

Table 8 indicates that 18 of the 24 key intersections are projected to operate at LOS D or better during
the AM and PM peak hours. The following six intersections (three intersections in Newport Beach,
and three intersections in Costa Mesa) operate at a deficient LOS E or LOS F during the peak hour
noted: -

3.  Balboa Boulevard-Superior Avenue/West Coast Highway (PM peak hour)

10. Newport Boulevard/Hospital Road (PM peak hour)

12.  Newport Boulevard southbound off-ramp/West Coast Highway (AM peak hour)
19. Superior Avenue/17th Street (AM peak hour)

21. Newport Boulevard/18™ Street-Rochester Avenue (PM peak hour)

24. Newport Boulevard/1 9™ Street (both peak hours)

6.3  Year 2015 with Project Traffic Conditions

The Year 2015 with Project peak hour traffic volumes were analyzed to determine the level of
service for each of the analyzed intersections. Based upon the application of the significance criteria
described previously, Table 8 indicates that the project is not expected to cause significant traffic
impacts at any of the key intersections; therefore, mitigation measures are not necessary.
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TABLE 8

YEAR 2015 WITH PROJECT
INTERSECTION PEAK HOUR LEVELS OF SERVICE
Year 2015
Without Project Year 2015 With Project
Peak ICU | Significant
Key Intersections Hour ICU LOS ICU LOS | Increase| Impact
C?gw of Newport Beach Intersections
1. Orange Street at AM 0.81 b 0.80 C -0.01 -
West Coast Highway PM 0.75 C 0.74 C -0.01 -
2. Prospect Street at AM 0.87 D 0.86 D -0.01 -
West Coast Highway PM 0.77 C 0.77 C 0.00 -
3. Balboa Blvd.-Superior Ave, at AM 0.89 D 0.87 D -0.02 -
West Coast Highway PM 0.96 E 0.96 E 0.00 -
4. Riverside Avenue at AM 0.81 D “0.80 D -0.01 -
West Coast Highway PM 0.82 D 0.81 D -0.01 -
5. Tustin Avenue at AM 0.85 D 0.85 D 0.00 -
West Coast Highway PM 0.70 B 0.70 B 0.00 -
6. Bay Shore Drive-Dover Drive at AM 0.76 C 0.76 C 0.00 -
West Coast Highway PM 0.86 D 0.86 D 0.00 -
7. Bayside Drive at AM 0.84 D 0.85 D 0.01 -
East Coast Highway - PM 0.75 C 0.75 C 0.00 -
8. Jamboree Road at AM 0.72 C 0.71 C -0.01 -
East Coast Highway PM 0.72 C 0.71 C -0.01 -
9. Newport Boulevard at AM 0.53 A 0.53 A 0.00 -
Via Lido PM 0.42 A 0.42 A 0.00 -
10. Newport Boulevard at AM 0.69 B 0.64 B -0.05 -
Hospital Road PM 0.94 E 0.91 E -0.03 -
11. Placentia Avenue at AM 0.66 B 0.64 B -0.02 -
Superior Avenue PM 0.61 B 0.61 B 0.00 -
12. Newport Blvd. 8B Off-Ramp at AM 0.98 E 0.34 D -0.14 -
West Coast Highway PM 0.84 D 0.78 C -0.06 -
13. Superior Avenue at - AM 0.68 B 0.70 B 0.02 -
Hospital Road PM 0.48 A 0.48 A 0.00 -
14. Hoag Drive-Placentia Ave. at AM 0.39 A 0.38 A -0.01 -
Hospital Road PM 0.50 A 0.50 A 0.00 -
15. Hoag Drive at AM 0.58 A 0.56 A -0.02 -
West Coast Highway PM 0.56 A 0.51 A -0.05 -
City of Costa Mesa Intersections
16. Superior Avenue at . AM 0.45 A .45 A 0.00 -
16th Street-Industrial Way PM 0.45 A 0.46 A 0.01 -
17. Newport Boulevard at AM 0.61 B 0.61 B 0.00 -
Industrial Way PM 0.59 A 0.58 A -0.01 -
18. Newport Boulevard at AM 0.53 A 0.53 A 0.00 -
16th Street PM 0.53 A 0.53 A 0.00 -
19. Superior Avenue at AM 0.97 E 0.97 E 0.00 -
17th Street PM 0.73 C 0.73 C 0.00 -
20. Newport Boulevard at AM 0.86 D 0.86 D 0.00 -
17th Street PM 0.39 D 0.88 D -0.01 -
21, Newport Boulevard at AM 0.79 C 0.78 C -0.01 -
18th Strect-Rochester Street PM 0.95 E 0.94 E -0.01 -
22. Newport Boulevard at AM 0.71 C 0.69 B -0.02 -
Harbor Boulevard PM 0.80 C 0.79 C -0.01 -
23. Newport Boulevard at AM 0.65 B 0.65 B 0.00 -
Broadway Boulvard PM 0.76 C 0.75 C -0.01 -
24. Newport Boulevard at AM 0.90 E 0.90 E 0.00 -
19th Street PM 0.93 E 0.92 E -0.01 -
Note:
Bold LOS values indicate adverse service levels based on City of Newport Beach and Costa Mesa standards
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6.4  Year 2015 with Project Alternative Traffic Conditions

The Year 2015 with Project Alternative peak hour traffic volumes were analyzed to determine the
level of service for each of the analyzed intersections. Based upon the application of the
significance criteria described previously, Table 9 indicates that the project alternative is not
expected to cause significant traffic impacts at any of the key intersections; therefore, mitigation
measures are not necessary.

6.5  Year 2025 without Project Traffic Conditions

The projected Year 2025 without Project peak hour traffic volumes were analyzed to determine the
level of service for each of the analyzed intersections. '

Table 10 indicates that 18 of the 24 key intersections are projected to operate at LOS D or better
during the AM and PM peak hours. The following six intersections (three intersections in Newport
Beach and three intersections in Costa Mesa) operate at a deficient LOS E or LOS F during the peak
hour noted:

4. Riverside Avenue/West Coast Highway (both peak hours)

6.  Bayshore Drive- Dover Drive/West Coast Highway (PM peak hour)

}2. Newport Boulevard southbound off-ramp/West Coast Highway (AM peak hour)
20. Newport Boulevard/17th Street (both peak hours)

21. Newport Boulevard/18™ Street-Rochester Avenue (both peak hours)

24.  Newport Boulevard/19"™ Street (both peak hours) '

6.6  Year 2025 with Project Traffic Conditions

The Year 2025 with Project peak hour traffic volumes were analyzed to determine the level of
service for cach of the analyzed intersections. Based upon the application of the significance criteria
described previously, Table 10 indicates that the project is not expected to cause significant traffic
impacts at any of the key intersections; therefore, mitigation measures are not necessary.

6.7  Year 2025 with Project Alternative Traffic Conditions

The Year 2025 with Project Alternative peak hour traffic volumes were analyzed to determine the
level "of service for each of the analyzed intersections. Based upon the application of the
significance criteria described previously, Table 11 indicates that the project alternative is not
expected to cause significant traffic impacts at any of the key intersections; therefore, mitigation
measures are not necessary.
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TABLE 9
YEAR 2015 WITH PROJECT ALTERNATIVE
INTERSECTION PEAK HOUR LEVELS OF SERVICE

Year 2015
W/out Project Alt Year 2015 With Project Alternative
Peak ICU | Significant
Key Intersections Hour ICU LOS ICU LOS | Increase| Impact
City of Newport Beach Intersections
1. Orange Street at AM 0.81 D 0.80- D -0.01 .-
West Coast Highway PM 0.75 C 0.74 C -0.01 -
2. Prospect Street at AM 0.87 D 0.87 D 0.06 -
West Coast Highway PM 0.77 C 0.77 C 0.00 -
3. Balboa Blvd.-Superior Ave. at AM 0.89 D 0.88 D -0.01 -
West Coast Highway PM 0.96 E 0.96 E 0.00 -
4, Riverside Avenue at AM 0.81 D =0.80 D -0.01 -
West Coast Highway PM 0.82 D 0.81 D -0.01 -
5. Tustin Avenue at ' AM 0.85 D 0.85 D 0.00 -
West Coast Highway PM 0.70 B 0.70 B 0.00 -
6. Bay Shore Drive-Dover Drive at AM 0.76 C 0.76 C 0.00 -
West Coast ﬂghwa_y PM 0.36 D 0.86 D 0.00 -
7. Bayside Drive at AM 0.84 D 0.85 D 0.01 -
East Coast Highway PM 0.75 C 0.75 C 0.00 -
8. Jamboree Road at AM 0.72 C 0.71 C - +0.01 -
East Coast Highway PM 0.72 C 0.72 C 0.00 -
9. Newport Boulevard at AM 0.53 A 0.53 A 0.00 -
Via Lido PM _0.42 A 0.42 A 0.00 -
10. Newport Boulevard at AM 0.69 B 0.65 B -0.04 -
Hospital Road PM 0.94 E 0.92 E -0.02 -
11. Placentia Avenue at AM 0.66 B 0.65 B -0.01 -
Superior Avenue PM 0.61 B 0.62 B 0.01 -
12. Newport Blvd. SB Off-Ramyp at AM 0.98 - E 0.38 D -0.10 -
West Coast Highway PM 0.84 D 0.80 C -0.04 -
13. Superior Avenue at AM 0.68 B 0.70 C 0.02 -
Hospital Road PM 0.48 A 0.48 A 0.00 -
14. Hoag Drive-Placentia Ave. at AM 0.39 A (.39 A 0.00 -
Hospital Road PM 0.50 A 0.51 A 0.01 -
15. Hoag Drive at AM 0.58 A 0.57 ‘A -0.01 -
West Coast Highway PM 0.56 A 0.53 A -0.03 -
City of Costa Mesa Intersections
16. Superior Avenue at AM 0.45 A 0.45 A 0.00 -
16th Street-Industrial Way PM 0.45 A 0.46 A 0.01 -
17. Newport Boulevard at AM 0.61 B 0.61 B 0.00 -
Industrial Way PM 0.59 A 0.59 A 0.00 -
18. Newport Boulevard at AM 0.53 A 0.53 A 0.00 -
16th Street PM 0.53 A 0.53 A 0.00 -
19. Superior Avenue at AM 0.97 E 0.97 E 0.00 -
17th Street PM 0.73 C 0.73 C 0.00 -
20. Newport Boulevard at AM 0.86 D 0.86 D 0.00 -
17th Street PM 0.89 D 0.89 D 0.00 -
21. Newport Boulevard at AM 0.79 C 0.78 C -0.0% -
18th Street-Rochester Street PM 6.95 E 0.94 E -0.01 -
22. Newport Boulevard at AM 0.71 C 0.70 B -0.01 -
Harbor Boulevard PM 0.80 C 0.80 C 0.00 -
23. Newport Boulevard at AM 0.65 B 065 B 0.00 -
Broadway Boulvard PM 0.76 C 0.76 C 0.00 -
24. Newport Boulevard at AM 0.90 E 0.90 E 0.00 -
19th Street PM - 0.93 E 0.93 E 0.00 -
Note:
Bold LOS values indicate adverse service levels based on City of Newport Beach and Costa Mesa standards
b
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TABLE 10

YEAR 2025 WITH PROJECT
INTERSECTION PEAK HOUR LEVELS OF SERVIiCE
Year 2025 '
Without Project Year 20625 With Project
Peak ICU | Significant

Key Intersections Hour 1CU LOS ICU LOS . | Increase| Impact
Cily of Newport Beach Intersections _
1. Orange Street at AM 0.76 C 1 075 C -0.01 ©o-
West Coast Highway PM 0.80 C 0.79 C -0.01 -
2. Prospect Street at AM 0.89 D 0.88 D -0.01 -
West Coast Highway PM 0.76 C 0.75 C -0.01 -
3. Balboa Blvd.-Superior Ave. at AM 0.84 D 0.82 D -0.02 -
West Coast Highway PM 0.78 C 0.75 C -0.03 -
4. Riverside Avenue at AM 0.92 E 0.92 E 0.00 -
West Coast Highway . PM 0.96 E 0.95 E -0.01 -
5. Tustin Avenue at AM 0.87 D 0.87 D 0.00 -
West Coast Highway PM 0.73 C 0.73 C 0.00 -
6. Bay Shore Drive-Dover Drive at AM 0.86 b 0.86 D 0.00 -
West Coast Highway PM 0.92 E 0.91 E -0.01 -
7. Bayside Drive at AM 0.88 D 0.39 D 0.01 -
East Coast Highway PM 0.85 D 0.85 D 0.00 -
8. Jamboree Road at AM 0.83 D 0.83 D 0.00 -
East Coast Highway PM 0.86 D 0.86 D 0.00 -
9. Newport Boulevard at AM 0.50 A 0.50 A 0.00 -
Via Lido PM 0.52 A 0.52 A 0.00 -
10. Newport Boulevard at AM 0.77 C 0.67 B -0.10 -
Hospital Road PM 0.86 D 0.84 D -0.02 -
11. Placentia Avenue at AM 0.61 B 0.59 A -0.02 -
Superior Avenue PM 0.53 A 0.54 A 0.01 -
12. Newport Blvd. SB Off-Ramp at AM LIS F 1.00 F -0.15 -
West Coast Highway PM 0.75 C 0.69 B -0.06 -
13. Superior Avenue at AM 0.66 B 0.67 B 0.01 -
Hospita! Road PM 0.59 A 0.59 A 0.00 -
14. Hoag Drive-Placentia Ave. at AM 047 A 0.47 A 0.00 -
Hospital Road PM 0.77 C 0.77 C 0.00 -
15. Hoag Drive at AM 0.58 A 0.56 A -0.02 -
West Coast Highway PM 0.58 A 0.53 A -0.05 -

' B City of Costa Mesa Intersections
16. Superior Avenue at AM 0.58 A 0.58 A 0.00 -
16th Street-Industrial Way PM 0.48 A 0.49 A 0.01 -
17. Newport Boulevard at AM 0.66 B 0.65 B -0.01 -
Industrial Way PM 0.71 C 0.70 C -0.01 -
18, Newport Boulevard at AM 0.67 B 0.67 B 0.00 -
16th Street PM 0.70 C 0.69 B -0.01 -
19. Superior Avenue at AM 0.82 D 0.82 D 0.00 -
17th Street PM 0.76 C 0.76 C 0.00 -
20. Newport Boulevard at AM 0.97 E 0.96 E -0.01 -
17th Street PM 0.96 E 0.95 E -0.01 -
21. Newport Boulevard at AM 0.99 E 0.98 E -0.01 -
18th Street-Rochester Strest PM 0.97 E 0.96 j 1) -0.01 -
22. Newport Boulevard at AM 0.73 C 0.71 C -0.02 -
Harbor Boulevard PM 0.86 D 0.86 D 0.00 -
23. Newport Boulevard at - AM 0.75 C 0.75 C 0.00 -
Broadway Boulvard PM 0.73. C 0.73 C 0.00 -
24. Newport Boulevard at AM 1.06 F 1.06 ) 0.00 -
19th Street PM 1.03 F 1.02 F -0.01 -
Note:
Bold LOS values indicate adverse service levels based on City of Newport Beach and Costa Mesa standards
.
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TABLE 11
YEAR 2025 WITH PROJECT ALTERNATIVE
INTERSECTION PEAK HOUR LEVELS OF SERVICE

Year 2025
W/out Project Alt Year 2025 With Project Alternative
Peak ICU | Significant
Key Intersections Hour 1CU LOS ICU LOS | Increase| Fmpact
Clty of Newport Beach Intersections
1. Orange Street at AM 0.76 C 0.75 C 01 | -
West Coast Highway PM 0.80 C 0.79 C -0.01 -
2. Prospect Street at AM 0.89 D 0.89 D 0.00 -
West Coast Highway PM 0.76 C 0.75 C -0.01 -
3. Balboa Blvd.-Superior Ave. at AM 0.84 D 0.83 D -0.01 -
West Coast Hiphway PM 0.78 C 0.76 C -0.02 -
4. Riverside Avenue at AM 0.92 E 0.92 E 0.00 -
West Coast Highway -- PM 0.96 E 0.95 E -0.01 -
5. Tustin Avenue at AM 0.87 D 0.87 D 0.00 -
West Coast Highway PM 0.73 C 0.73 C 0.00 -
6. Bay Shore Drive-Dover Drive at AM 0.86 D 0.86 D 0.00 -
West Coast Highway PM 0.92 E 0.91 E -(,01 -
7. Bayside Drive at AM 0.88 b 0.89 D 0.01 -
East Coast Highway PM 0.85 D 0.85 D 0.00 -
8. Jamboree Road at AM 0.83 D 0.82 D -0.01 -
East Coast Highway PM 0.86 D 0.86 D 0.00 -
9. Newport Boulevard at AM 0.50 A 0.50 A 0.00 -
Via Lido PM 0.52 A 0.52 A 0.00 -
10. Newport Boulevard at AM 0.77 C 0.70 C -0.07 -
Hospital Road PM 0.86 D 0.85 D -0.01 -
11, Placentia Avenue at AM 0.61 B 0.60 A -0.01 -
Superior Avenue PM 0.53 A 0.55 - A 0.02 -
12. Newport Blvd. SB Off-Ramp at AM 1.15 F 1.05 F -0.1¢ -
West Coast Highway PM 0.75 C 0.71 C -0.04 -
13. Superior Avenue at AM 0.66 B 0.68 B 0.02 -
Hospital Road PM 0.59 A 0.59 A 0.00 -
14. Hoag Drive-Placentia Ave. at AM 0.47 A 0.48 A 0.01 -
Hospital Road PM 0.77 C 0.78 C 0.01 -
15. Hoag Drive at AM 0.58 A 0.57 A -0.01 -
West Coast Highway PM 0.58 A 0.55 A -0.03 -
City of Costa Mesa Intersections
16. Superior Avenue at AM 0.58 A 0.58 A 0.00 -
16th Street-Industrial Way PM 0.48 A 0.49 A 0.01 -
17. Newport Boulevard at AM 0.66 B 0.65 B -0.01 -
Industrial Way PM 0.71 C 0.70 C -0.01 -
18. Newport Boulevard at AM 0.67 B 0.67 B 0.00 -
16th Street PM 0.70 C 0.70 B 0.00 -
19. Superior Avenue at AM 0.82 D 0.82 D 0.00 -
17th Street PM 0.76 C 0.76 C 0.00 -
20. Newport Boulevard at AM 0.97 E 0.96 E -0.01 -
17th Street PM 0.96 E 0.96 E 0.00 -
21. Newport Boulevard at AM 0.99 E 6.98 E -0.01 -
18th Street-Rochester Street PM 0.97 E 0.97 E 0.00 -
22. Newport Boulevard at 1 AM 0.73 C 0.72 C -0.01 -
Harbor Boulevard PM 0.86 D 0.86 D 0.00 -
23. Newport Boulevard at AM 0.75 C 0.75 C 0.00 -
Broadway Boulvard PM 0.73 C 0.73 C 0.00 -
24. Newport Boulevard at AM 1.06 F 1.06 F 0.00 -
19th Street PM 1.03 F 1.03 F 0.00 -
Note;
Bold LOS values indicate adverse service levels based on City of Newport Beach and Costa Mesa standards
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7.0 CONCLUSIONS

* Project Description: The proposed project would allow for the reallocation of 225,000 SF
of medical uses that are currently approved for the Lower Campus to be transferred to the
Upper Campus. The proposed project would allow for up to 1,343,238 SF of uses at Hoag
Hospital, corresponding to the square footage currently permitted at Hoag as part of the

- existing Master Plan. As part of the proposed project, the applicant is not requesting the
approval of any project-specific land uses but only the reallocation of square footage.

*= Project Alternative Description: The “project alternative” would allow less square footage
(150,000 SF rather than 225,000 SF) of medical use to be transferred from the Lower
Campus to the Upper Campus.

= Study Scope: A total of 15 key intersections were selected by the City of Newport Beach,
and a total of nine intersections were selected by the City of Costa Mesa. The traffic
scenarios that were evaluated include: existing conditions, Year 2015 without Project, Year
2015 with Project, Year 2025 without Project, and Year 2025 with Project, conditions.

= Existing Traffic Conditions: A total of 23 out of the 24 key intersections currently operate
at satisfactory levels of service (i.e., LOS D or better) during the AM and PM peak hours.
The following Costa Mesa intersection operates at a deficient LOS E during the AM peak
hour: _

19. Superior Avenue/17™ Street

* Project Trip Generation: For the Upper Campus, the project is expected to generate 3,342
daily trips on a typical weekday, of which 253 trips would occur during the AM peak hour,
and 247 trips would occur during the PM peak hour. The project would result in a reduction

- in traffic generation for the Lower Campus, corresponding to 7,693 fewer daily trips, 720
fewer AM peak hour trips, and 724 fewer PM peak hour trips compared to future conditions
without the project. For the entire Hoag medical campus, the project is expected to result in an
overall net reduction of trips, comprised of 4,351 fewer daily trips, 467 fewer AM peak hour
trips, and 477 fewer PM peak hour trips, when compared against conditions without the project.

= Project Alternative Trip Generation: The project alternative is expected to generate the
same trips in the Upper Campus as the project, primarily because the inpatient trip generation

~ is a function of the number of inpatient beds (which is the same under both scenarios), not
square footage. The project alternative would result in a reduction in traffic generation for
the Lower Campus, corresponding to 5,129 fewer daily trips, 480 fewer AM peak hour trips,
and 482 fewer PM peak hour trips compared to future conditions without the project. These
trip reductions related to the project alternative are less than those of the project. For the
entire Hoag medical campus, the project alternative is expected to result in an overall net
reduction of trips, comprised of 1,787 fewer daily trips, 227 fewer AM peak hour trips, and

b

- »
LINscOTT, Law & GREENSPAN, engineers LLG Ref. 2-05-2652
46 Hoag Hospital Master Plan EIR

NAZ600'205 2063 M Repott26 5 2-rpt-final 9-18-07.doc



235 fewer PM peak hour trips, when compared against conditions without the project. These
overall net reductions related to the project alternative are less than those of the project.

" Year 2015 without Project Traffic Conditions: The projected Year 2015 without Project
peak hour traffic volumes were analyzed to determine the level of service for each of the
analyzed intersections. A total of 18 out of the 24 key intersections are projected to operate at
LOS D or better during the AM and PM peak hours. The following six intersections (three
intersections in Newport Beach, and three intersections in Costa Mesa) operate at a deficient
LOS E or LOS F during the peak hour noted:

3.  Balboa Boulevard-Superior Avenue/West Coast Highway (PM peak hour)

10. Newport Boulevard/Hospital Road (PM peak hour)

12. Newport Boulevard southbound off-ramp/West Coast Highway (AM peak hour)
19.  Superior Avenue/17th Street (AM peak hour)

21. Newport Boulevard/18™ Street-Rochester Avenue (PM peak hour)

24, Newport Boulevard/19™ Street (both peak hours)

" Year 2015 with Project Traffic Conditions: The Year 2015 with Project peak hour traffic
volumes were analyzed to determine the level of service for each of the analyzed
intersections. Based upon the application of the significance criteria described previously,
the project is not expected to cause significant traffic impacts at any of the key intersections;
therefore, mitigation measures are not necessary.

" Year 2015 with Project Alternative Traffic Conditions: The Year 2015 with Project
- Alternative peak hour traffic volumes were analyzed to determine the level of service for
each of the analyzed intersections. Based upon the application of the significance criteria
described previously, the project alternative is not expected to cause significant fraffic
impacts at any of the key intersections; therefore, mitigation measures are not necessary.

" Year 2025 without Project Traffic Conditions: The projected Year 2025 without Project
peak hour traffic volumes were analyzed to determine the level of service for each of the
analyzed intersections. A total of 18 out of the 24 key intersections are projected to operate at

" LOS D or better during the AM and PM peak hours. The following six intersections (three
intersections in Newport Beach and three intersections in Costa Mesa) operate at a deficient
LOS E or LOS F during the peak hour noted:

4.  Riverside Avenue/West Coast Highway (both peak hours)

6.  Bayshore Drive- Dover Drive/West Coast Highway (PM peak hour)

12, Newport Boulevard southbound off-ramp/West Coast Highway (AM peak hour)
20. Newport Boulevard/17th Street (both peak hours)

21. Newport Boulevard/18" Street-Rochester Avenue {(both peak hours)

24. Newport Boulevard/19" Street (both peak hours)

b
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= Year 2025 with Project Traffic Conditions: The Year 2025 with Project peak hour traffic
volumes were analyzed to determine the level of service for each of the analyzed
intersections. Based upon the application of the significance criteria described previously,
the project is not expected to cause significant traffic impacts at any of the key intersections;
therefore, mitigation measures are not necessary.

* - Year 2025 with Project Alternative Traffic Conditions: The Year 2025 with Project
Alternative peak hour traffic volumes were analyzed to determine the level of service for
each of the analyzed intersections. Based upon the application of the significance criteria
described previously, the project alternative is not expected to cause significant traffic
impacts at any of the key intersections; therefore, mitigation measures are not necessary.

- "
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APPENDIX A

INTERSECTION PEAK HOUR LEVEL OF SERVICE
WORKSHEETS

b
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ACCESS AND ON-SITE CIRCULATION ANALYSIS
HOAG HOSPITAL MASTER PLAN

PROJECT DESCRIPTION

LSA Associates, Inc. (LSA) has prepared this analysis to assess the traffic operations of the site
access and on-site circulation of the Hoag Hospital Master Plan. The Hoag Hospital campus currently
has approximately 886,270 square feet (sf) of inpatient, outpatient, campus support, conference
center, and child care use on site. In addition, 456,968 sf of additional inpatient, outpatient, and
support uses have already been approved for the site.

The campus is located north of Pacific Coast Highway and west of Newport Boulevard and is built
into a bluff that divides the campus into the Upper Campus and the Lower Campus. Figure 1
illustrates the location of Hoag Hospital. The Upper Campus is made up of the main hospital,
Outpatient Surgery Center, Women’s Pavilion, Cardiac Services, Imaging, and Emergency Services.
These uses are served by the 468-space Dolphin parking structure, the 1,187-space parking structure
located south of the main hospital (hereafter referred to as the South parking structure), and by a
handicapped parking lot located adjacent to the Dolphin parking structure. A small surface parking lot
currently exists adjacent to the Emergency Room; however, this lot is likely to be replaced in the
future by a patient drop-off/valet parking area. The Lower Campus consists of the Cancer Center,
Conference Center, and Child Care Center; a new Child Care Center will be located to the west of the
present location. Parking for the Cancer Center and Child Care Center is provided by surface parking
lots adjacent to these uses. A 371-space parking structure serves the Conference Center.

The Hoag Hospital Master Plan is proposed to be updated to allow transfer of up to 225,000 sf of
medical uses, currently approved for the Lower Campus, to the Upper Campus. The Hoag Hospital
Master Plan site plan is shown in Figure 2.

Using trip generation rates developed for the Hoag Hospital Master Plan Update Supplemental
Environmental Impact Report (EIR) Traffic Study' (Traffic Study), this analysis will identify project
and ambient traffic at the three intersections that provide access to the Hoag Hospital campus. Delay,
level of service (LOS), and queuing at each intersection will be evaluated to identify any potential
deficiencies to the traffic operation. On-site traffic volumes will also be evaluated to identify areas
where on-site improvements may be necessary to accommodate future traffic volumes.

"' Traffic Impact Study, Hoag Hospital Master Plan Update Supplemental EIR, Linscott Law &

Greenspan Engineers, July 5, 2007.

PAANMO60 I\ Traffic\Access Analysis_revised3.doc «09/1 1/07» I
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HOAG MASTER PLAN VEHICLE TRIPS
Master Plan Trip Generation

Trip generation rates for inpatient and outpatient services were developed by Linscott Law &
Greenspan Engineers in the Phase 11 Traffic Phasing Ordinance (TPO) Traffic Study. These trip

rates were used to develop trip generation estimates for the land uses contained in the Hoag Hospital
Master Plan. The trip generation methodology and Hoag Hospital Master Plan trip generation are
provided in detail in the Traffic Study, and the trip generation is summarized in Table A. The existing
condition represents year 2007 traffic volumes as reported in the Traffic Study. Future Addition is
the addition of previously approved but not yet constructed uses (i.e., approximately 456,968 sf

of inpatient, outpatient, and support uses). Project conditions refer to transferring approximately
225,000 sf of outpatient use from the Lower Campus to the Upper Campus. A Project Alternative was
also analyzed in the Traffic Study. The Project Alternative proposes to transfer less square footage
(i.e., 150,000 sf rather than 225,000 sf) from the Lower Campus to the Upper Campus. Because the
potential impact caused by the Project Alternative to the on-site circulation system would be less than
that caused by the Project, only the Project is analyzed in this on-site circulation analysis.

In order to account for on-site vehicle trips generated by support uses, LLSA requested specific
operational information from Hoag Hospital. These support (i.e., engineering, custodial, maintenance,
food service, and child care) trips would include support employees who drive from one on-site
location to another while performing their job duties (i.e., deliveries and repairs).

According to Hoag Hospital, hospital support has a minimum of 20 persons on staff between 7:00
a.m. and 7:00 p.m., Monday through Friday. Their arrivals and departures are external and are
included in the trip rates. Up to 8 service calls from the Upper to Lower Campus occur between

7:00 a.m. and 7:00 p.m. For a conservative, worst-case scenario, 8 trips (i.e., 4 inbound and 4
outbound) have been assumed during both the a.m. and p.m. peak hours. Similarly, 20-30 daily
deliveries have been estimated. For a worst-case scenario, 30 trips (i.e., 15 inbound and 15 outbound)
have been assigned from the Upper and Lower Campus entrances to the delivery route along West
Hoag Drive during both peak hours. Security has two vehicles that regularly tour the campus; 2
inbound and 2 outbound trips have been assumed during both peak hours.

Master Plan Trip Distribution

Using the 2015 and 2025 plus project traffic volumes in the Traffic Study as a general guide, traffic
volumes were distributed in and out of the project site through Hoag Drive/Hospital Road, West Hoag
Drive/Hospital Road, and Hoag Drive/Pacific Coast Highway. Once traffic is on site; however, it
must be treated differently than it would be in a typical traffic study. In a traffic study, it is the project
site that generates the traffic, whereas in an on-site circulation analysis, vehicle trips might be
generated by the inpatient use, outpatient use, Cancer Center, etc., but it is destined to and from on-
site parking structures and parking lots on both the Upper and Lower Campuses. The vehicle trips for
each land use were distributed based on proximity of the parking lots and structures, as well as the
number of parking spaces provided at each location. Table B summarizes the destinations (parking
lots and structures) of the Upper and Lower Campus trips generated in Table A. Figure 3 illustrates
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Table A: Hoag Hospital Master Plan EIR Trip Generation Summary

Existing' Existing' + Future Addition Existing’ + Future Addition” + Project’
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Land Use Size Unit ADT In | Out [Total | In | Out | Total| Size Unit [ADT In | Out | Total | In | Out | Total] Size Unit |ADT In | Out | Total| In | Out | Total
Upper Campus

Outpatient (James Irvine expansion) 0800 | TSF| 27 [ + [+ [ 2 [ 1] 273 0800 [ TSF| 27 | t [ 1 | 2 | 1 | 2 ] 3 0800 | TSF| 27 |+ [ 1 | 2 | 1 ] 2 | 3
Inpatient/Inpatient (South Building) 643.436 | TSF |10,552] 376 | 290 | 666 | 205 | 425 | 630 | 710.664 | TSF | 10,552] 376 | 290 | 666 | 205 | 425 | 630 | 774771 | TSF | 12,513] 446 | 344 | 790 | 243 | 504 | 747
Outpatient (MRI Waiting) 0.500 | TSF | 17 | I 2 0 1 1 0.500 | TSF | 17 1 ] 2 0 ] I 0.500 | TSF | 17 1 1 2 0 1 I
Support (Emergency Gen. Addtn.) 5335 | TSF | 0 0 0 0 0 0 0 5335 | TSF 0 0 0 0 0 0 0 5335 | TSF 0 0 0 0 0 0 0
Outpatient (South Building) TSF TSF 26.268 | TSF | 898 | 47 37 84 | 25 59 84
Support (South Building) TSF TSF 120498 | TSF | 0 0 0 0 0 0 0
Outpatient (Imaging/ECU Expansion) TSF TSF 14,127 | TSF | 483 25 20 45 14 32 46
Total 649.271 | TSF [ 10,569 377 | 291 | 668 | 205 | 426 | 631 | 716.499 | TSF | 10,569 | 377 | 291 | 668 | 205 | 426 | 631 | 941.499 | TSF | 13911 519 | 402 | 921 | 282 | 596 | 878

Outpatient (Cardiac Serv. Bldg. 1995) 5544 | TSF | 190 | 10 [ & [ a8 | 5 [ 12 ] 17 ] 5544 [TsSE] 190 | 10| 8 [ 18] 5 |12 ] 17 | 5544 [ TSE] 190 0] &8 | 8] 5[ 2] 17

Outpatient (Women's Pavillion) 15.392 | TSF | 526 28 22 50 15 35 50 15392 | TSF | 526 28 22 50 15 35 50 15392 | TSF | 526 28 22 50 15 35 | 50 |
Support (Women's Pavillion) 27.114 | TSF 27.114 | TSF 27.114 | TSF

Total 42.506 | TSF | 526 28 22 50 15 35 50 42.506 | TSF | 526 28 22 50 15 35 50 42.506 | TSF | 526 28 22 50 15 35 50
Total 698,121 | TSF |11,312| 416 | 322 | 738 | 226 | 475 | 701 | 765349 | TSF |11,312| 416 | 322 | 738 | 226 | 475 | 701 | 990.349 | TSF |14,654 | 558 | 433 | 991 | 303 | 645 | 948

Lower Campus

Outpatient (Cancer Center) 65.000 | TSF | 2222 | 116 92 208 63 146 | 209 | 65.000 | TSF | 2,222 | 116 92 208 63 146 | 209 | 65.000 | TSF | 2,222 | 116 92 208 63 146 | 209
Allowable Use™ TSF | 225.000 ¢ TSF | 7,693 | 403 | 317 | 720 | 218 | 506 | 724 TSF

Outpatient (Outpatient Building) TSF 130.000 | TSF | 4,445 | 233 183 | 416 | 126 | 293 | 419 | 110.000 | TSF | 3,761 | 197 155 | 352 107 | 248 | 355
Outpatient (Medical Office Building) TSF 30.027 | TSF | 1,027 | 54 42 96 29 68 97 50.027 | TSF | 1,711 90 70 160 48 113 161
Total 65.000 | TSF | 2,222 | 116 92 208 63 146 | 209 | 450.027 | TSF | 15,387 806 | 634 | 1,440 | 436 | 1,013 | 1,449} 225.027 | TSF | 7,694 | 403 | 317 | 720 | 218 | 507 | 725
Support (Child Care Center) 7.800 TSF 0 0 0 0 0 0 0 7.800 TSF 0 0 0 0 0 0 0 7.800 TSF 0 0 0 0 0 0 0 |
Support (Child Care Center Expansion) TSF 4.713 TSF 0 0 0 0 0 0 0 4713 TSF 0 0 0 0 0 0 0
Total 7.800 TSF 0 0 0 0 0 0 0 12.513 | TSF 0 0 0 0 0 0 0 12513 | TSF 0 0 0 0 0 0 0
antpatient (Conference Center) 13270 | TSF | 454 24 19 43 13 30 43 13270 | TSF | 454 24 19 43 13 30 43 13270 | TSF | 454 24 19 43 13 30 43
Support (Conference Center) 77.864 | TSF 0 0 0 0 0 0 0 77.864 | TSF 0 0 0 0 0 0 0 77.864 | TSF 0 0 0 0 0 0 0
Total 91.134 | TSF | 454 24 19 43 13 30 43 91.134 | TSF | 454 24 19 43 13 30 43 91.134 | TSF | 454 24 19 43 13 30 43
Support (Cogeneration Building) 24215 | TSF 0 0 0 0 0 0 0 24215 | TSF 0 0 0 0 0 0 0 24215 | TSF 0 0 0 0 0 0 0
Total 188.149 | TSF | 2,676 | 140 | 111 | 251 76 176 | 252 | 577.889 | TSF 15841 | 830 | 653 | 1,483 | 449 | 1,043 | 1,492 | 352.889 | TSF | 8,148 | 427 | 336 | 763 | 231 | 537 | 768
Total Trip Generation 886.270 | TSF | 13,988 | 556 | 433 | 989 | 302 | 651 953 |1,343.238| TSF |27,153| 1,246 | 975 | 2,221 | 675 | 1,518 | 2,193 §1,343.238| TSF | 22,802 985 | 769 | 1,754 | 534 | 1,182 1,716
Notes:

TSF = Thousand Square Feet

Yyear 2003

? Addition of previously approved but not yet constructed uses (i.e., approximately 456.968 TSF of outpatient and support uses).
*Transferring approximately 225 TSF of outpatient use from the Lower Campus to the Upper Campus.
4 Calculated using Outpatient trip rates.
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Table B: Hoag Hospital Master Plan EIR Trip Generation and Destination Summary

Existing + Future Addition + Project Parking Lot/Structure
Trip Generation Handicap (P4) ! Dolphin (P6) South (P10) Cancer Center (PP7) Conference Center (P8) Child Care Center (P9) Cogeneration
Land Use In Out Dist In Out Dist In Out Dist In Out Dist In Out Dist In Out Dist In Qut Dist | In Out
Upper Campus
AM 1 1 0 0 100% | | 0 0 0 0 0 0 0 0 0 0
PM 1 2 0 0 100% | 2 0 0 0 0 0 0 0 0 0 0
AM 519 402 0 0 25% 130 101 75% 389 302 0 0 0 0 0 0 0 0
PM 282 596 0 0 25% 71 149 75%: 212 447 0 0 0 0 0 0 0 0
AM 10 8 0 0 0 0 100% 10 8 0 0 0 0 0 0 0 0
PM 5 12 0 0 0 0 100%: 5 12 0 0 0 0 0 0 0 0
AM 28 22 0 0 65% 18 14 35% 10 8 0 0 0 0 0 0 0 0
PM 15 35 0 0 65%: 10 23 35% 5 12 0 0 0 0 0 0 0 0
Lower Campus
AM 403 317 0 0 0 0 0 0 15% 60 438 45% 181 143 30% 121 95 10% 40 32
PM 218 507 0 0 0 0 0 0 15% 33 76 45% 98 228 30% 65 152 10% 22 51
AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AM 24 19 0 0 0 0 0 0 0 0 100% 24 19 0 0 0 0
PM 13 30 0 0 0 0 0 0 0 0 100% 13 30 0 0 0 : 0
AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PM 0 .0 0 0 0 0 0 0 0 0 0 0 0 0
Total
AM 985 769 7 6 142 110 409 317 60 48 205 162 121 95 40 32
PM 534 1.182 4 9 77 165 222 471 33 76 1 258 65 152 22 51

Notes:
' Handicap parking is 5% of the total at the Dolphin structure (P6).
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the trip generation for each land use on-site, while Figure 4 shows the assignment of these Future
Addition plus Project vehicle trips to each parking structure and parking lot. The trip assignment was
overlaid onto the existing year 2007 No-Project volumes at the access intersections, which were
obtained from the Traffic Study. On-site vehicle trips generated by support uses, such as engineering,
maintenance, etc., were then manually added to the trip assignment. The resulting existing plus Hoag
Hospital Master Plan traffic volumes at the access intersections and on the project site are shown in
Figure 5. Because support trips were manually added, the vehicle trips shown in Figure 5 are
generally higher than the volumes shown in Table B.

ACCESS AND ON-SITE CIRCULATION

Primary access to Hoag Hospital is provided at the signalized intersections of Hoag Drive/Hospital
Road and Hoag Drive/Pacific Coast Highway (i.e., the Upper and Lower Campus entrances,
respectively). A secondary access driveway is located at the unsignalized intersection of West Hoag
Drive/Hospital Road. Hoag Drive, South Hoag Drive, and West Hoag Drive are two-lane undivided
roadways located internal to the Hoag Hospital site. The roadway cross sections and roadway widths
are illustrated in Figures 6 and 7, respectively. As shown in Figure 7, these roadways generally
provide standard 11-, 12-, and 13-foot travel lanes with curb and gutter. Left- and right-turn lanes are
not provided. Sidewalks are provided throughout the Hoag Hospital campus (with the exception of
Hoag Drive between South Hoag Drive and West Hoag Drive), providing safe pedestrian access
to/from individual buildings, surface parking lots, and parking garages.

As stated previously, the purpose of this analysis is to assess the traffic operations of the site access
and on-site circulation of the Hoag Hospital Master Plan. The existing LOS at the Upper and Lower
Campus entrances are discussed in the Traffic Study prepared by Linscott Law & Greenspan
Engineers. The 2000 Highway Capacity Manual (HCM) Signalized Intersection Operations
methodology has been used to determine intersection LOS at the Upper and Lower Campus
entrances. Roadway link LOS has been determined using the peak-hour volume-to-capacity (v/c)
ratios in each direction based on a capacity of 1,600 vehicles per hour per lane. The City considers
LOS D to be the upper limit of satisfactory operations for both intersections and roadway links. As
shown in Tables C and D, respectively, all analyzed intersections and links are forecast to operate at
satisfactory LOS (LOS D or better).

Table C: Existing plus Hoag Hospital Master Plan Intersection LOS Summary

Existing plus Master Plan

AM Peak Hour PM Peak Hour

Intersection Delay (sec) | LOS | Delay (sec) | LOS
1 | Hoag Drive/Hospital Road 27.1 C 34.3 C
2 | Hoag Drive/Pacific Coast Highway” 11.5 B 154 B

sec = seconds

LOS = level of service

' Cycle length = 90 sec
2 Cycle length = 120 sec

PAANMOGONTraffic\Access Analysis_revised3.doc «09/11/07» 8
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Table D: Existing plus Hoag Hospital Master Plan Roadway Link LOS Summary

AM Peak Hour PM Peak Hour
Roadway Segment Capacity Volume v/iC LOS Volume v/IC LOS
south of Hospital Road -
northbound 1,600 459 0.29 A 700 0.44 A
southbound 1,600 588 0.37 A 319 0.20 A
north of South Hoag Drive ‘
northbound 1,600 409 0.26 A 590 0.37 A
southbound 1,600 504 0.32 A 301 0.19 A
south of South Hoag Drive
northbound/eastbound 1,600 374 0.23 A 538 0.34 A
southbound/westbound 1,600 459 0.29 A 277 0.17 A
west of West Hoag Drive
castbound 1,600 377 0.24 A 398 0.25 A
westbound 1,600 383 024 A 350 | 022 A
cast of Child Care Center
castbound 1,600 384 0.24 A 266 0.17 A
Hoag Drive westbound 1,600 336 0.21 A 444 0.28 A
south of Hospital Road -
northbound 1,600 | 19 0.01 A 25 0.02 A
- southbound 1,600 | 22 0.01 A 16 0.01 A
north of Hoag Drive B
northbound 1,600 72 0.05 A 53 0.03 A
West Hoag Drive southbound 1,600 132 008 A 187 0.12 A

Notes:
. = exceeds City's Level of Service criteria
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In addition, the 2000 HCM Signalized Intersection Operations methodology was used to determine
the vehicle queues at Hoag Drive/Hospital Road and Hoag Drive/Pacific Coast Highway. The back of
the queue is the number of vehicles queued, which depends on the number of arriving vehicles and
vehicles that do not clear the intersection during a given green phase (overflow). The average queue is
calculated based on uniform arrival patterns, signal progression for a given lane group, random
arrivals, and overflow queues that can occur even when demand is below capacity, as described in the
HCM (Appendix G of Chapter 16). The average vehicle queues at Hoag Drive/Hospital Road and
Hoag Drive/Pacific Coast Highway are presented in Tables E and F, respectively.

Table E: Existing Plus Hoag Hospital Master Plan Vehicle Queues At Hoag Drive/Hospital
Road

Average Vehicle Queue
Pocket Length AM Peak Hour PM Peak Hour
Turn Lane (ft) (ft) (f6)
Northbound left 50 44 44
Northbound through 50 44 44
Northbound right 50 154 242
Westbound left 200 176 66

fi = feet

Table F: Existing plus Hoag Hospital Master Plan Vehicle Queues at Hoag Drive/Pacific
Coast Highway

Average Vehicle Queue
Pocket Length AM Peak Hour PM Peak Hour
Turn Lane (ft) (ft) (ft)
Southbound left 125 44 66
Southbound through 125 0 0
Southbound right 100 22 22
Eastbound left 265 22 44

ft = feet

Figure 8 illustrates the Upper Campus entrance at Hoag Drive/Hospital Road. As shown in this figure
and in Table E, the existing turn pocket lengths are sufficient to accommodate the forecast inbound
vehicle queues during both peak hours. Although the forecast northbound right-turn vehicle queue
exceeds the length of the turn lane, vehicle stacking would only occur on site. Access and circulation
would not be affected, as vehicles entering the site via Hospital Road may access the emergency
vehicle/drop-off driveway unobstructed. Queuing is not a concern on the public street, as the
westbound left-turn queue at Hoag Drive/Hospital Road is not expected to exceed the length of the
turn lane. Therefore, the westbound left-turn queue would not impede the through movement along
Hospital Road. Because Hoag Drive/Hospital Road is forecast to operate at LOS C or better during
the peak hours, there are adequate residual capacities at the intersection to ensure that adequate green
time is provided for all the queued vehicles making a westbound left turn to clear during each cycle.

PAANMO60 1\ TrafficiAccess Analysis_revised3.doc «09/11/07» 14
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Figure 9 illustrates the Lower Campus entrance at Hoag Drive/Pacific Coast Highway. As shown in
this figure and in Table F, the existing turn pocket lengths are sufficient to accommodate the inbound
and outbound vehicle queues during both peak hours. No on-site or off-site improvements are
required at this location. ‘ :

POTENTIAL CIRCULATION REVIEW GUIDELINES

Because the proposed project is the transfer of square footage from the Lower Campus to the Upper
Campus and not discrete building elements or locations, a detailed site analysis cannot be provided
for the internal roadways at this time. The traffic study that was prepared for the EIR identifies and
mitigates circulation impacts to roadways and intersections external to the project site. This study
concludes that on-site traffic will not be significantly adversely impacted by build out of the Master
Plan inclusive of the proposed project. To confirm that discrete elements of the Master Plan do not
create significant adverse impacts internal to the site, the following design criteria are proposed for
use in evaluating applications for individual building projects. These criteria provide guidance on the
minimum distance between on-site driveways, the minimum left-turn volume requiring a turn pocket,
and a method for evaluating queuing at on-site parking garage entrances.

Distance between Driveways

When considering individual building projects and future access onto internal roadways, the distance
between driveways should be considered. On public roadways, closely spaced driveways can
introduce friction into the traffic stream and create conflict areas along the roadway, thereby
increasing the potential for collisions. On roadways internal to the Hoag Hospital campus, vehicle
speeds are lower and delays due to turning movements are more expected and tolerated than on the
public street. However, it is still necessary to maintain some minimum separation of driveways to
decrease the potential for collisions and maintain efficient traffic flow throughout the site.

Many of the standards for minimum driveway spacing that are provided in resources such as the
Access Management Manual' or ITE’s Transportation and Land Development” are developed to
provide minimum stopping sight distance or maintain vehicular speeds along an arterial. Because the
lower speeds on campus would not require significant sight distance and drivers would not expect
unimpeded progression, the primary function of minimum intersection spacing on the Hoag Hospital
campus should be to minimize conflict points along the internal roadways. Conflict points are created
when a vehicle slows to turn into a driveway or when a vehicle turns out of a driveway. Drivers
traveling along Hoag Drive can identify and avoid one conflict point; however, if multiple conflict
points are located in close proximity to one another, the risk of collisions is increased.

' Access Management Manual, Transportation Research Board of the National Academies. 2003.

> Transportation and Land Development, Stover V. and Koepke F., Institute of Transportation
Engineers (ITE). 1988.
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The Access Management Manual provides minimum driveway spacing to reduce the collision
potential due to overlapping right-turn maneuvers. An overlapping right-turn maneuver would be
created when closely spaced driveways create the need for the driver on the main street to monitor
two driveways at once for exiting vehicles. To reduce the potential for overlapping right-turn
maneuvers, the Access Management Manual recommends a minimum driveway spacing of

185 feet (ft) on a roadway with a speed of 30 miles per hour (mph).' The 185-foot driveway spacing
should be considered a guide when evaluating future on-site development proposals and conditions
such as the location of other driveways, traffic volumes on Hoag Drive, and speed limits.

Left-Turn Lanes

Left turns into and out of on-site driveways have the potential to create delays and queuing on the
project site. When traffic volumes are low, left turns can be made with relative ease and minimal
delay. However, as the site is developed, on-site traffic volumes will increase, and the number of gaps
in traffic that allow left turns may be reduced. The HCM states that “the presence of exclusive left-
turn lanes is determined by the volume of left-turn traffic, opposing volumes, and safety
considerations.” Provision of a single, exclusive left-turn lane is recommended when the turn volume
exceeds 100 vehicles per hour.

When evaluating individual building projects and determining whether a left-turn lane will be
necessary for future on-site driveways, the HCM criteria of 100 left-turn vehicles should be
considered. In some cases, the 100-vehicle criteria will be exceeded; however, a left-turn lane may
still not be required. The opposing traffic volume should be considered, and an HCM analysis of the
potential queuing at the intersection should be prepared before determining the need for a left-turn
lane on site.

Queuing at Parking Garage Entrances

As shown in Figure 4, most vehicles on the Hoag Hospital site are intended to use one of the several
parking garages. At some parking garage entrances, vehicles must enter through a gated entry. During
peak times, such as during a shift change, delays may occur at the parking structure gates and cause
vehicles to queue onto Hoag Drive. As individual building projects are considered, determining the
potential for queuing at proposed parking structure entrance gates should involve preparation of a
gate-stacking analysis that is consistent with the methodology set forth in Entrance-Exit Design and
Control for Major Parking Facilities.” This methodology predicts queues based on the peak-hour
demand, the type of access control and service rate, and the number of lanes at the entrance. A copy
of the report is provided in Appendix B. Gated entrances at all new on-site parking structures should
be evaluated using the methodology provided in the Crommelin report.

Y Access Management Manual, Table 9-7.

Entrance-Exit Design and Control for Major Parking Facilities, Robert W. Crommelin, P.E.,
October 5, 1972.
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CONCLUSIONS

Based on the analysis of the forecast traffic volumes, the access intersections and internal driveways
will operate at satisfactory LOS with build out of the Hoag Hospital Master Plan. The vehicle queues
can be accommodated on site without blocking the driveways along Hoag Drive. The through
movements along Hospital Road and Pacific Coast Highway are expected to be unimpeded by the
forecast left-turn queues by vehicles entering Hoag Hospital. Therefore, implementation of the Hoag
Hospital Master Plan will not significantly impact the operation of the access intersections and
circulation on site. The project could be accommodated along the planned roadways without any
modifications on site.
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APPENDIX A
HCM SHEETS
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2000 HCM Operations Method (Future Volume Alternative)

R AR AR AR S S S E R R R SRR EEE AR R EEEE S S EEEEEEEEE RS E RS SRR E XSRS R RS SR EEEEE S SR

Intersection #2 Hoag Dr/Hospital R4
RS S S SRS RS SR SRS LSS S S ERSEEEEEEEEEESEREE LS LSS SRR AL S LSS RS TR EEEEE AR EREREEEER LSRR

Cycle {sec): 90 Critical vol./Cap.{X): 0.834
Loss Time (sec): 5 (Y+R=4.0 sec) Average Delay (sec/veh): 27.1
Optimal Cycle: 61 Level Of Service: C

EE R R R A RS R A SRS AR R L SR SRS RS R R R SRR S SRR E SRR SRR ER R RS EEEEEEEE LRSS R LR RS E RS RS S
Street Name: Hoag Dr Hospital R4

Approach: North Bound South Bound East Bound West Bound
Movement : L - T - R L - T - R L - T - R L - T - R
———————————— R T L e | Rt L et
Centrol: Split Phase Split Phase Permitted Permitted
Rights: Include Include Include Include
Min. Green: 0 0 0 0 0 0 0 0 0 0 0 0
Lanes: ¢ 1 ¢ 0 1 1 0 1t 0 0 1 0 1 1 O i 0 1 1 O

Volume Module: AM Peak Hour

Base Vol: 0 0 0 341 0 36 69 285 0 0 165 3985
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Initial Bse: 0 0 0 341 0 36 69 295 0 0 165 398
Added Vol: 51 108 300 0 138 0 0 0 65 385 0 0
PasserByVol: o] 0 0 G 0 ¢ 0 0 0 0 o 0
Initial Fut: 51 108 300 341 138 36 63 295 65 385 165 385
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 1.00 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Volume: 51 108 300 341 138 36 69 295 65 385 165 395
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 51 108 300 341 138 36 63 295 65 385 165 395
PCE Adj: 1.00 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Final Vol.: 51 108 300 341 138 36 63 285 65 385 165 395

i
Saturation Flow Module:

Sat/Lane: 1900 1900 1900 1500 1800 1900 1900 1200 1900 1900 1800 1900
Adjustment: 0.98 0.928 0.85 0.96 0.9 0.96 0.37 0.82 0.92 0.49 0.85 0.85
Lanes: 0.32 0.68 1.00 1.50 0.40 ©0.10 1.00 1.64 (©.36 1.00 1.00 1.00
Final 8at.: 600 1270 1815 2722 729 180 689 2878 634 933 1614 1614

Capacity Analysis Module:

vol/Sat: 0.09 0.09 0.19 0.13 0.19 0.19 0.10 0.10 ©.10 0.41 0.10 0.24
Crlt Moves: R KK * %k k% R R
Green/Cycle: 0.22 0.22 0.22 0.23 0.23 0.23 0.49 0.49 0.49 0.49 0.49 0.49
Volume/Cap: 0.38 0.38 0.83 0.55 0.83 0.83 0.20 0.21 0¢.21 0.83 0.21 0.49
Uniform Del: 29.7 29.7 33.4 30.8 33.2 33.2 12.7 12.8 12.8 19.6 12.8 1%5.2
IncremntDel: 0.6 0.6 15.3 6.7 9.5 9.5 0.3 0.1 0.1 12.3 0.0 0.3
InitQueuDel: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Delay Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Delay/Veh: 30.3 30.3 48.7 31.5 42.7 42.7 13.0 12.9 12.9 31.9 12.8 15.5
User DelAdj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AdiDel/vVeh: 30.3 30.3 48.7 31.5 42.7 42.7 13.0 12.9 12.9 31.% 12.8 15.5
LOS by Move: C C D C D D B B B C B B
HCM2kAvgQ: 4 4 11 6 12 12 1 3 3 12 3 8

IR S X E R A SR A LR ST E LR SR ESEEEEE R SR RSN E RIS E S SRR SR RS RS TEEEEREE SRS EEEEEEEEESSS
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Level Of Service Computation Report
2000 HCM Operations Method (Future Volume Alternative)

RS R E R R R SRR R SRR SRR SR SR S SR R EEERE LSRR ER LRSS SRS EEEEEEEEREEEEEEEEEEEEEEER LSS

Intersection #2 Hoag Dr/Hospital Rd

RS A S S S S SR EER SRS SRS SRS SR RS LA S SRR SR SR LR TSRS RS EEE LSRR RS R EEEREESEEEEESES

Cycle ({sec): 90 Critical Vol./Cap. (X): 0.915
Loss Time (sec): 5 (Y+R=4.0 sec) Average Delay {(sec/veh): 34.3
Optimal Cycle: 96 Level Of Service: C

PR S S SR RS R EEE A SE R A S S S S SRS E SR EEEEEE SRR EEEEESE SRS E RS SRR EEEEEREREEEEEEES SR EEEE]
Street Name: Hoag Dr Hospital Rd

Approach: North Bound South Bound East Bound West Bound
Movement : L - T - R L - T - R L - 7T - R L - 7T - R
------------ Rt Ll Lt I e
Control: Split Phase Split Phase Permitted Permitted
Rights: Include Include Include Include
Min. Green: 0 0 0 0 0 0 0 0 0 0 0 0
Lanes: 0 1 o 0 1 1 0 1! 06 ¢ i 0 1 1 0 i 0 1 1 0

Volume Module: PM Peak Hour

Base Vol: 0 0 0 435 0 108 142 298 0 0 252 521
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Initial Bse: 0 0 0 435 0 108 142 298 0 0 252 521
Added Vol: 79 165 456 8] 75 0 0 0 35 209 0 0
PasserByVol: 0 0 ¢ o 0 0 0 0 0 0 0 ¢l
Initial Fut: 79 165 456 435 75 108 142 288 35 209 282 521
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Volume: 79 165 456 435 75 108 142 2¢8 35 209 252 521
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 7% 165 456 435 75 108 142 298 35 209 252 521
PCE Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Final Vol.: 79 165 456 435 75 108 142 298 35 208 252 521

Saturation Flow Module:

Sat/Lane: 1900 1800 1800 1200 1800 1900 1800 1800 1800 1900 1500 1800
Adjustment: 0.58 0.58 0.85 0.%94 0.94 0.54 0.21 0.93 0.93 0.48 0.85 0.85
Lanes: 0.32 0.68 1.00 1.54 0.1% ©.27 1.00 1.7% ©.21 1.00 1.00 1.00
Final Sat.: 605 1264 1615 2759 335 482 387 3179 373 914 1623 1623

Capacity Analysis Module:

vol/Sat: 0.13 0.13 0.28 0.1 0.22 0.22 0.36 0.0 ©0.09 0.23 0.16 0.32
Crit Moves: * % kK * %k % * ok %k

Green/Cycle: 0.31 0.31 0.31 ©0.24 0.24 0.24 0.39 0.39 0.39 0.3% 0.39 0.39
Volume/Cap: 0.42 0.42 0.91 0.64 0.91 0.91 0.91 0.24 0.24 0.59 0.40 ©0.82
Uniform Del: 24.7 24.7 30.0 30.5 33.1 33.1 26.0 18.4 18.4 21.6 19.8 24.6
Incremntbel: 0.5 0.5 21.5 1.5 17.1 17.1 47.8 0.1 0.1 2.5 0.1 5.9
InitQueuDel: 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Delay Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Delay/Veh: 25.2 25.2 51.4 32.0 50.2 50.2 73.8 18.5 18.5 24.1 19.9 30.4
User DelaAdj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AdjDel/vVeh: 25.2 25.2 ©51.4 32.0 50.2 50.2 73.8 18.5 18.5 24.1 19.9 30.4
LOS by Move: cC C D C D D E B B C B C
HCM2kAvgQ: 6 6 16 8 15 15 7 3 3 ) 5 16
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Level Of Service Computation Report
2000 HCM Operations Method (Future Volume Alternative)

LA A S SRR R RS SRR EEEEEE AR SRR RS R AL A A SRR RS SR R AR RS E R R R SRR LSRR SRR E SRS

Intersection #3 Hoag Dr/PCH

LR R R RS A E R A S E S S SRR R RS R R EER SRS EE SRR S SR A S SR RS EEEESEEEEEEEEEEEEEEEEEEEEREEEET

Cycle (sec): 120 Critical Vol./Cap. (¥X): 0.535
Loss Time (sec): 5 (Y+R=4.0 sec) Average Delay {(sec/veh): 11.5
Optimal Cycle: 27 Level Of Service: B

EE RS SRS R R AR EE SRS AR RS A E SRS AL SRS RS EREEE XSS E R R LR E RS R R RS R R EER SRR ELEERESEE X
Street Nane: Hoag Dr PCH

Approach: North Bound South Bound East Bound West Bound
Movement : L - T - R L - T - R L - T - R L - T - R
------------ T L | e | e
Control: Split Phase Split Phase Protected Protected
Rights: Include Include Include Include
Min. Green: 0 0 0 0 0 0 o 0 0 0 0 0

Lanes: o ¢ 11 0 O i 0 1t 0 1 i 0 2 1 ¢ 10 3 1 0

|
Volume Module: AM Peak Hour

Base Vol: 4 6] 7 5 6] 2 2 2189 14 13 765 5
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Initial Bse: 4 o] 7 5 0 2 2 2188 14 13 765 5
2dded Vol: 0 0 0 223 0 77 98 0 0 0 0 285
PasserByVoel: 0 0 ¢l 0 0 0 0 o] 0 0 0 0
Initial Fut: 4 0 7 228 0 79 100 2188 14 13 765 290
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Volume: 4 0 7 228 0 79 100 2189 14 13 765 290
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 4 0 7 228 0 79 100 2189 14 13 765 280
PCE Adj: 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.0C0 1.00 1.00 1.00 1.00
Final Vol.: 4 0 7 228 0 79 100 2189 14 13 785 290
------------ T LR R e R PRty | EEDRERERLESEY
Saturation Flow Module:

Sat/Lane: 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adjustment: 0.90 1.00 0.0 ©0.93 1.00 0.93 0.95 0.91 0.91 0.95 0.87 0.87
Lanes: 0.36 0.00 0.64 1.74 0.00 1.26 1.00 2.98 0.02 1.00 3.00 1.00
Final Sat.: 620 0 1085 3067 0 2213 1805 5149 33 1805 4974 1658
------------ Rt R | Iy F POE e
Capacity Analysis Module:

vol/Sat: 0.01 0.00 0©0.01 ©0.07 0.00 0.04 0.06 0.43 0.43 ©0.01 0.15 0.17
Crit Moves: kR kK * %k ok * %k % * koK%
Green/Cycle: 0.01 0.00 0.01 ©0.14 0.00 0.14 0.19 0.79 0.79 0.01 0.61 0.61
Volume/Cap: 0.54 0.00 0.54 0.54 0.00 0.26 0.29 0.54 0.54 0.54 0.25 0.29
Uniform Del: 58.9 0.0 58.9 48.1 0.0 46.1 41.2 4.4 4.4 58.8 10.8 10.8
IncremntDel: 25.0 0.0 25.0 1.0 0.0 0.1 0.5 0.1 0.1 21.4 0.0 0.0
InitQueubDel: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Delay Adj: 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Delay/Veh: 83.9 0.0 83.9 4%9.1 0.0 46.3 41.7 4.6 4.6 80.3 10.6 10.9
User DelAdj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AdjDel/veh: 83.9 0.0 83.9 49.1 0.0 46.3 41.7 4.6 4.6 80.3 10.6 10.9
LOS by Move: I3 A F D A D D =8 A P B B
HCM2kAvgQ: 1 0 1 5 0 2 3 11 11 1 5 5

ISR A EE L EEERE SR SRS ESEEEEEEEEEEEREEESEES IR L S ERESEEELEESREEEEEEEEEEEEEESEE SRS SRS
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IR S X A AL EEE SR SR EEE XA LSRR R ISR RS E RS R RS R EE RS LSRR R SRR EE S SRS R R EEEEEEEEEEESESS

Intersection #3 Hoag Dr/PCH

X R E R R A S E SRS AR RS SR SR E R SR RS R R RS RS R R RS R EEE AR ER SRR R AR RS EEEREEEEEEEEEEEESESS

. Cycle ({sec): 120 Critical vol./Cap. (X): 0.535
Loss Time {sec): 5 {Y+R=4.0 sec) Average Delay {(sec/veh): 15.4
Optimal Cycle: 27 Level Of Service: B
RS SRS SR SR SRR RS SRS SRS R R E RS EE LS EEEEEEEREESEREEEEEEEEEEREEEREEEESEEESERSESESEEESES]
Street Name: Hoag Dr PCH
Approach: North Bound South Bound East Bound West Bound
Movement : L - T - R L - T - R L - T - R L - T - R
------------ D Lt | LR e Rt | ENLE S et
Control: Split Phase Split Phase Protected Protected
Rights: Include Include Include Include
Min. Green: 0 0 0 0 0 0 0 0 0 0 o 0
Lanes: 0 0 1t 0 © i 0 1t 0 1 i1 0 2 1 0 1 0 3 1 0

Volume Module: PM Peak Hour

Base Vol: 3 0 12 5 ¢] 2 2 1075 12 5% 2301 5
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00C 1.00
Initial Bse: 3 s} 12 5 0 2 2 1075 12 59 2301 5
Added Vol: 0 0 0 347 o 118 53 0 o 0 0 154
PasserByVol: 0 0 0 0 0 ¢ 0 0 0 0 0 0
Initial Fut: 3 0 i2 352 0 120 55 1075 i2 59 2301 159
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Volume: 3 0 12 352 0 120 55 1075 1z 59 2301 159
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 G
Reduced Vol: 3 0 iz 352 0 120 55 1075 12 59 2301 159
PCE Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Final vol.: 3 0 12 352 0 120 55 1075 12 59 2301 159

———————————— L R Ehenl | ECEECEREREE TRt F EEREE R

Saturation Flow Module:

Sat/Lane: 1900 1900 1900 1900 1900 1900 1800 1900 1800 1500 1900 1800
Adjustment: 0.88 1.00 0.88 0.93 1.00 0.%93 0.95 0.91 0.81 0.%5 0.80 0.50
Lanes: 0.20 0.00 ©.80 1.75 0.00 1.25 1.00 2.87 ©0.03 1.00 3.74 0.26
Final Sat.: 336 0 1342 3076 0 2210 1805 5118 57 1805 6404 443

Capacity Analysis Module:

Vol/Sat: 0.01 0.00 ©0.01 0.11 0.00 0.05 ©0.03 0.21 ©¢.21 0.03 0.36 0.36
Crit Moves: ok ok * ok kk ok k% * &k ok
Green/Cycle: 0.02 0.00 0.02 0.21 0.21 0.06 0.63 0.63 0.10 0.67 0.67
volume/Cap: 0.54 0.00 0.54 0.54 0.25 0.54 0.33 0.33 0.33 0.54 0.54

Uniform Del: 58.5 0.0 58.5 41.9 ©O. 3.2 55.0 10.4 10.4 50.5 10.1 10.1%1
IncremntDel: 18.8 0.0 18.8 0.6 0. 0.1 5.4 0.1 0.1 1.1 0.1 0.1
InitQueubel: 0.0 0.0 0.0 0.0 O©

Delay Adj: 1.00 0.00 1.00 1.00 0.0 1.00 1.00 1.00 1.0C 1.00 1.00G 1.00
Delay/Veh: 77.3 0. 77.3 42.5 0. 39.3 80.5 10.5 10.5 51.6 10.3 10.3

0

0

0

0

.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0

0

6 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0

0
User DelAdj: 1.00 1.00 1.00 1.00 1.0
2Adjbel/veh: 77.3 0.0 77.3 42.5 0. 38.3 60.5 1¢0.5 10.5 51.6 10.3 10.3
LOS by Move: E A B D B D B B
HCM2kAvgQ: 1 0 1 7 0 3 3 7 7 2 13 i3

R S R R R R E RS RS S A S S ERE SR S S R RS R R EEEEE SRR SRR RS SRR EA RS SRS S REEEEEEEES

g
v]
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b
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ENTRANCE-EXIT DESIGN AND CONTROL FOR MAJOR PARKING FACIiITIE§”

Robert W. Crommelin, P.E., Presidént
Robert Crommelin and Associates, Inc.
Encino, California. o

Prepared for Presentation at: -
"SEMINAR '72"-Los Angeles Parking Association, Biltmére Horeil
Los Angéles; California, Cctober 5, 1972 é:TA_

N -

\.3 !
"

It hasn't been too many years since 2 DOO space garage ;ns
thought of as & larzge panklng Eaclllc;. In recent years, ga&ages L
with over 4,000 spaces have ‘been placed ln operatlon and. larser '
ones are on the drawlng boards. qcccess 11 the‘OPe;atzon or thesé
major park“ﬁg facilitdes is dependent upon Droper dESLgn qg aecess

e

to the facility, in aadition to efficient nanagement Prevlsion ,'

of adequate access design and control is. a smgn*flcant item. whlch ‘
mist be considered as part of the. r*rst de=1gﬂ concept ~The- crar;

fic englneer, teamed with the owﬁer s reprasentatmves,iche archlcecc

and the future Darklnz operator, sz* .work cogether to develop a

e

proper access and-control plam I have recently rpad a. statement.“

by a natiorwide garage desizn concultant that reserV01r Space for

entrances to garages i1s no longer an lmporcan* cQWSLderaclcn oe—

cause of the capacity of ticket dlsoensers Nl*h gates. -Tth is-
completely untrue as will be brougnt out late o thnklng of tﬁlé
type can lead to lneffectlve design whlch causes backap onto publlc
streets with the accompanylné poten tlal hazards and congestlon.;

This paper covers thres prlnc1pa’-areas of concern (1)'de—
termination of the number of entranrce and exzc lanes~requxrea based
upon the parking control strategy and type or parkcr ‘served: (Z) )
data to allow comparison of the cacacltles af the varlous types of
control strategies to allow selection..of the one approprlate for
eacnh Eacilic7,>and; (3) determinaticn. or needed reserVOLr Space

based upon the control strateg ,celected



Typical capacity values Zor the various methods of parking
control are included in this paper. A word of caution is neces-
sary since there is much variation in capacity values due to
phvsical conditions present as well as the familiarity of the
parker with the parking facility itself. Each major facility
requires detailed analysls of its needs and generalized factors

are not always adequate.

Cesizn Methodology

In order to provide adequate access design-and control for
major parking facilities, it is necessary to identify the probable
characteristics of the future users of the facility. In this
paper it is assumed that the size of the garage has been determined
based upon a comprehensive parking study (genmeral public facilities),
or the amount necessary to serve a given land use (single purpose
facility). '

The first step is to determine directionmal peak hour volumes
as related to the total size of the parking garage. Based upon

the principal land use served, tables are included in this paper
which allow the designer to prepare an estimate of peak hour volumes.

[n general, our research has found that it is adequate to assume for
design purposes that the(&orning inbound peak flows are approximatel
equal to the evening outbouxnd peak flow?;- After determining the peak
volumes, a control strategy must be selected which would be appro-
priate for the intended operation of the garage. Selection of
wnether it would be best to allow parkers to enter without charge
and pav as they leave or to pay a flat fee on the way in and have

0 control upon exiting will have a 'significant impact upon traffic
capacitv. Whether to use no fee, a flat fee, a variable fee, or a
combination of fees must be determined as well as whether it is
possible to receive the payment in advance, or to collect individual
All of these alternatives should be considered

payment of the fee.
for each individual parking facility in order to determine its

proper control strategy.
Lhen the peak hour volumes and control strategy have been

determined, it Ls then possible to determine the number of lanes



wnich will be required to adequately serve inbound and outbound
traffic to the parking facility. This requires knowledge of
typicél service rates of various methods of parking control.

The next step is to determine the amount of reservoir space
required to serve the parking control location. Following all

of these steps will lead to an efficient, well-working garage
which will have minimum impact upon the surrounding street system.

Determination of Peak-Hour Volumes

Comprenensive parking studies have provided much information
concerning the characteristics of the users of major parking
facilicies. 1In general, it may be stared that the traffic charac-
teristics of a garage will be principally related to the trip
purpose of the user and the type of land use served by the facility.
Poth of these items relate to the length of time the' parker is 'in
the facility and the time of day during which major traffic flows
occur.

Table 1 was prepared wnich compares the trip purpose of the
parker with the length of time which he parks as observed in the
Los Angeles Central Business District. Employees are cconsidered
1oﬁg-term parkers since 80 percent parked three hours or longer;
at the peak time of the day, 84 percent of the daily employee
parkers were present: and, their average parking duration was 5.6
hours. A garage, which serves employees primarily, would tend to
have higher peak hour volumes than would ome which serves the other

Table 1
TRIP PURPOSE VS LEXGTH OF TIME PARKED

PERCENT OF DAILY PARKERS RATIO OF
WITH DURATICN SHCWN PEAK ACCLMULATION
TRIP PURPOSE SHORT-TERM LONG-TERM TO TOTAL RALILY AVERAGE
{less than 3 hrs.) {3 hrs. or longex) PARKERS DURATION
{percenc) (percenc) (hours)
Work 0% 807% 0.84 5.6
" Shopping 85 15 0.26 1.6
Commerclal 2usiness 88 . 14 0.25 1.5
Soclal-Recrcaction g1 9 0.2¢ 1.2
Pcrsoral Business 94 [ 0.21 1.0
East Meal 97 3 0.22 0.9

Source: Los Angeles C30 Parklng Study, 1967



uses shown in the table. As an example, 23 percent of the shoppers
had a parking duration of less than three hours with an average
duration of 1.6 hours. More importantly, ounly 26 percent of the
total daily parkers with a shopping trip purpose were present at
the time of peak accumulation. This indicates that the peak hour
inbound or outbound volume will be less for a garage serving prin-
cipally shopper parkers than for a similar sized facility serving
only emplovees.

In order to relate the type of land use served with peak hour
volumes. the term entering-leaving ratio nhas been used.: This term

hour diviced by the maximum_zccumularion of cars_in the parking
facility (taken as the size-oﬁ_the—faciLit;).x(@f the inbound
— RS

T TOTRAS Matt 4+ 4 e o S . b e —

morning or ocutbound evening peak hour is equal to half the number

of spaces in the garage, the entering-leaving ratio is 0.50.

Using data obtained by special counts taken by personnel of my

firm, as well as information reported in various parking studies,
Table 2 was prepared which shows the range of values of the
entering-leaving ratio for various land uses served. It may be

seen in the table that the range of values for an individual park-
ing facilicy may vary considerably. This variation may be ex-
plained by the typical length of time parked as well as the variation
in the times when emplovees must start work or are let out of work.

Table 2
LAND USZ SERVED VS ENTERINC-LEAVING RATIO
PRINTIPAL LAND USEZ SERVED ENTEKINC-LEAVISG(a)
) RATIO

(Range of Values)

Hotel-Motel 0.25-0.35
Callege-iiniversity 0.40-0,60
Retail Commercial Q.45+0.865
Publlz Office 2uildirg C.65-0,.65
Privace Officcs-Mulnisle Tenane $.465-0.50
Privace Offices-Single Tenanc 0.55-0.75
Hospical 0,60-0.70
Hedical Offlces 0.70-0.85
Alrpare (public packing) 0,70-0.85
Hapufacturing Planc 0.70-0.9C
Rescaurant {sit-down) 0.30-0.95
Brancn 2ank 0.90-1.20

(‘)Voluze of cars enzering and leaving i{n peak hour divided
by caxlmum accusuiacion of cars (capacicty of f{acilizy)

Source: Special counts by RC and A; various parking scudies by ochers



In locations where there is some staggering of employment hours,
the entering-leaving ratio tends to be lower. The characteristics
of the potential users of the parking facility must be studied in
detail to arrive at the proper entering ratio.

Once the entering-leaving ratio has been selected, it is

possit-le to determine the actual peak hour design volumes to be

used in determining the parking control strategy and the design of
access lanes.

Parkinz Control Strategv Selection

Selection of the proper type of parking control strategy is
exceedingly important in the successiul operation of a major park-
ing facility. The scrategy involves the method of parking control,
the charge wnich will be placed upon the user, and the type of
payment to be collected from the user. Table 3 shows the applica-
tion of various control strategies as related to the type of parking
facility used as well as to the type of parking control equipment.
For shopper and business parkers, it is normal to allow free entry
with payment of a variable fee on an individual basis as they exit
the garage. In the case of employees, it is more normal to allow
them to enter freely and have a prepaid monthly charge which could
be checked through the use of parking permits, coded cards, tokens,
or other means as they exit. Parkers at sports events exhibit high
peak volumes but have a length of time parked which can be estimated.

Table 3
APPLICATION OF VARIOUS CONTROL STRATEGIES

CONTROL STRATEGY APPLICABILITY

CONTROL METHOD TYPE CHARCE TYPE PAYMENT
Free-ln  Pay-in Flac Variable Pre- lndividual
[TEM Pay-dut Free-Out fee Fee patd Pavmenc

Preferred Mechod To Serve:
imployee X X X
Oftice Bldg. Visitor bd X X
Sparts Event X X X
Shopper X X X
Student X - X
Alr Traveler X X X
Concral Tvge
Tlckeo Spicter X X X
Cashiec/Attendant X X X X X
Time 3tamo Ticket Manually X X X
Coded Carg X X X
Coln-Uperated Cate X X X
Tokensiperaced Cate X 4 X X

- - % b4 b4

Parking Meler



For this type of condition, it is much more appropriate to collect
a flat fee inbound and to have no control outbound. This latrer
type of control was the one which we recommended for use at the

Los Angeles Convention Center.

Parking Control Operating Characteristics

Table & indicates our findings concerning the service rates
for various types of parking controls. We have taken the design
service rate as being equal to 80 percent of the maximum service
rate. There is considerable variation in service rates and care-
ful study must be given to the probable characteristics of the
users of the parking facility as well as the experience of the

personnel cperatinzg the facility.

For the control measures normally used in entering a facility,
the average headways vary from 3.6 seconds per vehicle for a clear
aisle with no control to 20.4 seconds per vehicle for a coin-operaced
gate. In terms of desizn hourly capacities, the rates would te 800
per hour per lanme for clear aisles and only 140 per hour per lane
for coin-operated gatés. The most common type of control used at
major -parking facilities is the ticket dispenser with a gate. Re-
search in England identified the fact that there is a significant
difference in the capacity of this equipment depending upon whether
the parker has an easy direct approach or if a sharp turn is required
to approach the equipment. This is obvious since a straight approach
allows a parker to position himself in a reasonable location to pull
the tickez to open the gate. Thus, the design of the approach to
a ticket dispenser can cause the.hourly capacities to vary between

3N35 and 520 vehicles per hour.

Internally, the circulation pattern can affect the capacity
of the intound apprcach. It is very important to have a minimum
of interference within the parking facility so that once a driver
leaves the entrance parking control, he can do so without delaying
the next inbound parker immediately behind him. This can be accom-
plished by avoiding situations where outbound parkers queued up

from the exit control block parkers entering the facility.



Table &
PARKING CONTROL SERVICE RATE

TYPICAL SERVICE RATES PER LANE(a>

HOURLY CAPACITY

AVERAGE

TYPE OF CONTROL EEADWAY Desien'®) Maximum
(Sec/Vehn) (Veh/Hr,; (Veh/Hr)
Entering:
Clear aisle, no control 3.6 800 1,000
Ticket dispenser, no gate 5.0 575 720
Time Stamp and hand to driver 8.5 340 425
Coded-card operated gate 8.9 340 423
Cashier, flat fee, no gate
No information given 9.2 310 380
Direction-info needed 14.8 195 250
Ticket dispenser w/gate 3 .
Sharp turn @ approach 9.5 305 380
Easy direct approach 5.5 520 650
Coin operated gate 20.4 140 175
Internal:
Clear aisle or ramp, no parking 2.0 1,200 1,800
Straight ramp w/bend @ end 2.2 1,000 1,610
Circular ramp, 30'R G C/L 2.2 840 1,650
Aisle with adjacent 8 x 18' stalls
Inbound 3.5 330 1,040
Outbound 8.6 335 420
Exiting:
Light street congestion 7.2 400 500
Moderate street congestion g.0 320 400
Coded card/token-operated gate g.0 320 400
Cashier, flat fee w/gate o 13 215 270
Cashier, variable fee w/gate 19.5 150 185
Coin operated gate 20.4 140 175

a),’ PR . - .

( )Assumes no significant interference by pedestrians, other
traffic, etc. :

(b)Taken as 80% of maximum rate; require 6 car lengths reservoir
in advance of control points.
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‘The capacity of exits from a major parking facility are
dependent upon adequate space approaching the exit control
location as well as adequate reservoir between that location
and the drivewav to the public street. Analysis must be con-
ductecd on both of these reservoir needs and sufficient lanes zas
well as sufficient reservoir lenzth provided to allow proper
operation The emphasis of this paper will be upon the capacity
of the exiting parking contrcl itself. The most common type of
operation involves use of a cashier collecting a variable fee
from & parker based upon lenzth of time parked. This type of
control has a capacity of approximately 150 vehicles per hour.
Another approach might be to have the parker pav his fee to the
cashier before entering his car and ‘then utilize a token operated
zate as a means of exit control. This control strategy would have
over twice the capacity of a cashier lane itself and could have
applicaztion where there is insufficient space to provide an

adsquaze number of cashier lanes.

Reservoir Needs

If you have ever watched cars approaching any type of parking
controi, you kmow that they do not come at an even rate. Even
though there may be nearby traffic signals which may cause the
approaching parkers to arrive in groups or platoons, ramdom arrival
is the normal approach charazcteristic assumed. Research has shown
that ramdom arrivals or evernis in a traffic stream tend to follow
the Poisson mathematical distribution. This distribuction provides
a means that. if the averagze rate is known, the probability of
exceeding a given volume in 2 unit of time may be calculated. Thus,
if you know the average volume, you may calculate the surges in
volume to allow design of reservoir space. As an example, if the
average number of cars in a five-minute interval is 10, use of
Poisson statistical technigues will yield the fact that no more
than 13 cars will arrive in a five-minute interval within a prcba-
bilitw that this amount will be exceeded only one time in a 100
five-minute intervals. Use of these calculation techniques allow
the de-erminaticn of the amount of reservoir required to serve a

givern zwpe of parking contrel.

-
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.The relationship between the arrival of vehicles and the
abiliz: of the parking control equipment or strategy to handle
gservoir

u

these wehicles are the mest important items in determining

in

space. If the average number of arrivals per unit of time i
called "v" and "s" is the averaze rate of service (discharge) per
unit of time, the ratio of ¥/s is used to determine the amoun:

of reservoir space. This ratio is called traffic intensitcy (rimy,
The averzze length of-tfle queue () behind the vehicle teing
servicad is equal to E'=(f§£) - This formula assumes that the
arrival of vehicles at the service point follows a random discri-
bution, the servicing time for vehicles can.be rezpresented ty an
exponentcial procability function, and that the flow is equally
dividec among service facilities if there is more than crne la-e
serving a ziven area of the garage. ‘ .

Knowing the averége queue length and selecting a probability
value which represents the frequency that the design length will be
exceecded, will allow the designer to determine the amount of reservoir
required behind the service position. These formulas and protabilities
were utilized to prepare Figure | which compares traflic incensity
with required reservoir for common probabilities used in desizm.

The machematics are such that, as the average volume approachass the
averazs service rate, the amount of backup will be infinite. In
addition, the probability that the-amount of reservoir space Zor a
given volume will never De exceeded also is infinite. In actuality,
these conditions do not occur but the general relationsnips hold
true tased upon our field observations.

A5 mav be noted in the figure, an insiznificant amount of
reservcir is required when the average arrival rate is 50 percent
or less of the average service rate of the parking control device.
At this level, only a two-car reservoir would be required. as the

racio of traffic intensity increases azbove 0.7, the amount of

reservoir space increases rapidly. We have selected a traffic

intensicy of 0.% as appropriate for design and a protadility that
the dezermined reservoir would be exceeded only five times in 100.
T 17 the average service rate for a given type of parking

hus,



control is known and sufficiznt lanes are provided so that :the
average arrival rate during the peak hour is 0.3 times the average
service rate, a reservoir of six car lenzths benind each service
position would be adequate to meet the needs of the facilicy, If
this is physically impossitble, a ctraffic intemsity of 0.6 should
be used to determine the numbter of lanes requiring only a two-car

reservolir.

Summary

Having determined the peak hour volumes, the parking control
strategy, the number of lanes, and the reservoir length to adequacsly
serve the peak-hour volumes, the physical design of the facilities
then may be made. As noted previously, having an inadequate capacizvy
to serve the traffic volumes approaching the control means can have
a very drastic effect upon the backﬁp which will ocecur. This backup
creates adverse operatinz characteristics in and around the faciliz:w
and also causes the length of time that a parker is involved in
entering or leaving a garage to grow significantly. Thus, the
desizn featurss of the facility can have an impact on the attitudes
of the users and indirectly affect the success or failure of the

parking facility in attracting customers or users.

To provide a means of easily determining the number of lanes
necessary for various types of parking garages, Figure 2 was pre-
pared which allows the designer to directly translate the size of
the garage. and the type of land use served into the number of
necessary access lanes for the parking control strategy assumed.

The example shows that a 1,250-space garage serving a retail comme:x-
cial facility will normally have a directional peak hour volume of
560 vehicles per hour. If inbound ticket dispensers with gates arsz
used, two lanes will be adequate to serve this garage. If cashiers
collect variable fees, a total of four exit cashier lanes will be
required. Normally these four lanes will not be provided all in
the same location and, of course, it would be necessary to operate

all four only during peak hours.



- In the case of an office building rather than a retail faciliy,
it would be possible to use coded card exit gates for monthly parkers.
This would significantly reduce the required number of exit lanes
since transient visitors are a much lower percentage of the peak hour
volumes for an office building than they are in a garage serving a
retail facility. The reduction in construction and operating cost
would be sigzgnificant.

A warning is necessary concerning the use of Figure 2 since it
was based upon very generalized information. Each individual major
parking facility must be considered on dits own and its access needs
determined in light of the characteristics of the probable users of
the facility itself. 1In order to have satisfied customers and users
of a major parking facility, thorough investigzation and determination

of access needs must be accomplished.
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