Appendix N

Alternative Development Process

Based on the project’s purpose and need, several alternatives were developed and evaluated
during the draft environmental document preparation phase. Interested agencies and the public
were given opportunities to provide input and direction to the development and selection of
alternatives through the public scoping process, cooperating agency coordination, citizen
advisory committee meetings, and expert panel evaluation. The following subsections describe
the alternative development activities that occurred during the project development phases.

1.

Seismic Retrofit Alternatives Evaluation

Following the material testing of the 6th Street Viaduct in 2002, the City prepared a Seismic
Retrofit Pre-Strategy Report summarizing its findings. In the retrofit pre-strategy phase, linear
and nonlinear analyses were conducted to determine seismic demands and capacities of the asbuilt approach spans of the structure. Seismic deficiencies of the as-built structure were
determined from the analytical results. The as-built analyses showed that the structure could
collapse under the maximum credible earthquake (MCE). This is evidenced by the high
displacement demand-to-capacity (D/C) ratios of the structure under such loading. The analyses
also showed that some columns of the existing structure could suffer shear failure under the
MCE event due to concrete degradation. A seismic vulnerability study, which was also
conducted in the retrofit pre-strategy phase, showed a high probability of collapse.
Five retrofit alternatives were studied and evaluated in the Final Seismic Retrofit Strategy
Report7, as described in the following paragraphs. The goal of retrofit Alternatives 1 through 4
was to seismically retrofit the existing structure to meet current public safety requirements.
These retrofit alternatives accounted for the structure’s material degradation, but they did not
provide any measures to arrest future degradation; moreover, each of these alternatives would
require future seismic retrofits. The goal of Alternative 5 would be to seismically retrofit the
existing structure, taking into account future ASR deterioration of approximately 66 percent of
the existing columns over a period of time (approximately 30 years); however, none of the
retrofit alternatives accounted for future ASR deterioration in the footings, 33 percent of the
existing columns, bent caps, superstructure diaphragms, or bridge deck. These elements,
although not necessary to prevent a collapse of the viaduct, would continue to deteriorate from
the ASR.
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Sixth Street Viaduct Final Seismic Retrofit Strategy Report. 2004.

1

In addition to the five retrofit alternatives mentioned above, the Replacement with Historic
Replica (Modified Retrofit) and Substructure Alternative were studied in response to suggestions
from the preservationists to consider other partial preservation alternatives.
1.1
Retrofit Alternative 1: Infill Wall Construction
This retrofit alternative consists of construction of infill walls between columns at 17 bents, and
construction of 6 grade beams and 2 footings. The retrofit design also includes restrainers at the
West and East River Piers and concrete-filled steel pipes at the west abutment to enhance the
capacity of shear keys under seismic forces. The alternative was designed by the City of Los
Angeles Bureau of Engineering (LABOE) in 1995 and approved by the County of Los Angeles
and Caltrans in 1998. The City requested, and subsequently received, an authorization for
construction from Caltrans in 2000 in the amount of $18.2 million. Because this alternative did
not address the ASR, the City did not proceed with construction.
1.2
Retrofit Alternative 2: Infill Wall with Steel Casing Construction
This alternative is an enhancement to Retrofit Alternative 1 by adding steel casings to columns in
the bents with infill shear walls, in addition to other columns at some of the bents with no infill
walls. The steel casings would enhance confinement, ductility, and shear strength of the existing
columns. The steel casings would also improve shear force transfer capacity between the infill
walls and the deteriorated columns. The major component of Retrofit Alternative 2 proposes
construction of infill shear walls at 14 bents in addition to the use of steel plates to provide
encasement to 29 columns. Since ductility and displacement capacity of the retrofitted columns
would be enhanced, it would be necessary to increase flexural strength of some of the bent caps
to assure that plastic hinges would not form in the bent caps after retrofitting of the columns, but
that plastic hinges would rather form in the columns. This is because of limited ductility capacity
of the bent caps due to the lack of continuous bottom reinforcement and inadequate top
reinforcement in the cap beams at locations of the columns.
The infill shear walls would reduce seismic transverse displacements in the existing structure.
Under this alternative, two expansion joints in the superstructure would be closed, and new grade
beams would be constructed to reduce seismic longitudinal displacements. The as-built analyses
showed that stability problems may be encountered in the existing structure because of the smallsize footings. Thus, new footings are also proposed to reduce displacements and enhance
stability of the structure since the existing footings were, according to literature, sized to resist
gravity plus 0.10g lateral loads. Also, retrofitting of the existing footings would be necessary
because of degradation due to ASR.
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Despite the confinement proposed under this alternative, ASR would continue. In addition, the
seismic risk would still remain and would require a significant subsequent retrofit in
approximately 10 years to maintain the seismic and operational safety of the structure.
1.3
Retrofit Alternative 3: Catcher Wall Construction
The objective of this retrofit design would increase seismic safety by preventing the collapse of
the viaduct during an earthquake. The design would consist of constructing catcher walls at
locations of all bents, except Bent 12. This bent would be excluded because of the restricted
room available for construction imposed by the proximity of active railroad tracks. These catcher
walls would provide a secondary support system to the viaduct to supplement the existing
columns and foundations in the event of column collapse.
This alternative would increase seismic safety by preventing structural collapse, but it would not
improve seismic performance of the existing structure, resulting in a high likelihood of
destructive damage with few, if any, repair options available following a large seismic event.
Life expectancy of the structure under this alternative would be approximately 10 years.
1.4
Retrofit Alternative 4: Concrete Casing Construction
This alternative would utilize concrete column casings to increase the ductility and stiffness of
the existing structure. Retrofit Alternative 4 is similar to Retrofit Alternative 2 in that the existing
columns would be encased to provide additional confinement to resist lateral dilation of the core.
Retrofit Alternative 4 proposes retrofitting all columns and bent caps and construction of new
foundations at bents with “Moderate-Severe” to “Severe” concrete column degradation based on
results of the material sampling and testing study. No infill shear walls are proposed with this
alternative since because the concrete column casings and the bent cap retrofit would increase
the stiffness of the structure and consequently reduce seismic displacements. The new
foundations would also be designed to reduce seismic displacements. Bent 12 would be excluded
from retrofitting because of the restricted room available for retrofit construction to take place at
this location.
Retrofit Alternative 4 has similar shortcomings to Retrofit Alternative 2. Design of the concrete
encasement would not provide sufficient strength to withstand the high internal pressure from
continuing ASR activity. Construction of the concrete encasement would take place with
rigorous water and moisture control of the existing concrete to prevent trapped moisture inside
the encased sections of columns. Life expectancy of the structure under this alternative would be
approximately 20 years before the next major retrofit would be required.
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1.5

Retrofit Alternative 5: Shear Wall, Steel Casing, and ASR Protection
Construction
Retrofit Alternative 5 is similar to Alternative 2 in that columns would be retrofitted by steel
casings, and infill walls would be constructed at more column and bents. Compared to Retrofit
Alternative 2, Retrofit Alternative 5 proposed to encase all columns that were identified with
“Moderate-Severe” to “Severe”8 damage ratings (refer to Figure 1-6 in Chapter 1) to reduce the
possibility of further deterioration. Additionally, the steel casings would be designed to
withstand the high level of internal pressure due to ASR-induced lateral dilation of the encased
column. Bent 12 would be excluded from retrofitting because of the limited room available for
construction of the column encasement due to the proximity of railroad tracks. Under this retrofit
alternative, 76 columns would be encased, of which 26 would have 7/8-inch plates and 50 would
have 5/8-inch steel plates. The exposed plates, channels, and bars would be concealed by a
6-inch layer of architectural mortar. All exterior columns with “Light” or “Moderate” damage
ratings (refer to Figure 1-6 in Chapter 1) would also be encased to account for future concrete
degradation due to ASR. Encasing all exterior columns would also maintain visual balance and
consistency for the retrofitted structure. In addition to the above-mentioned columns, the interior
columns in Bents 1, 4, and 5 would be encased to enhance their shear strengths.
Note that the steel casing and carbon and fiberglass rehabilitation schemes do not provide a
solution to treat the concrete expansion problems within other concrete structural elements,
including the railings, deck, girders, and foundations. It is expected that future retrofitting to
maintain seismic and operational safety of the structure may not be required for at least 30 years
after the retrofitting is completed.
1.6
Replacement with Historic Replica (Modified Retrofit)
This retrofit scheme was developed and evaluated in response to suggestions from the public to
consider partial retrofit and partial replacement. It is essentially a replacement of the existing
viaduct structure with a new structure that maintains the historic appearance of the existing 6 th
Street Viaduct with a reuse of some existing viaduct components for preservation purposes.
Under this scheme, the new structure would be constructed on the same footprint of the existing
viaduct and retain the same vertical profile while making adjustment for current code
requirements. All of the viaduct features would be replicated to the maximum extent feasible
consistent with arriving at a roadway design that meets current AASHTO standards.
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The damage rating was based upon visual observation of the degree of concrete cracking and deterioration during the materials
testing program (see Figure 1-6 in Chapter 1).
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Based on the preliminary design concept, the new replacement structure would have 7 spans on
the west approach between the west abutment and the west river pier. The east approach would
consist of 14 spans between the east river pier and Bent 37. Span length would vary between
80 ft and 156 ft, with an average span length of 130 ft to 140 ft. The superstructure would be
constructed with cast-in-place (CIP) concrete multi-cell box girder. The box girder would have a
parabolic soffit with a variable girder depth between 4.5 ft and 6.5 ft in a typical span. Depth of
the box girder may reach up to 8 ft at some of the bents. The parabolic soffit of the superstructure
would simulate the visual appearance of the existing structure. The bent cap overhang would be
constructed with similar details to those of the existing structure. Concrete barrier rails Type
T-80 would be used to replace the existing railing and sidewalk. In addition, the new deck would
have a 65.5-ft curb-to-curb width in addition to 5-ft-wide sidewalks; thus, the total width of the
new structure would be 75.5 ft, and the total width of the deck slab would be 77.5 ft. However,
the current design standard for 10-ft-wide sidewalks would need to be approved for an exception.
The steel arches over the Los Angeles River would be preserved in the new replacement
structure. The superstructure over the Los Angeles River would consist of a CIP box girder, as
described above; however, the steel arches would be moved and reset on the exterior sides of the
new superstructure to maintain the visual appearance of the existing viaduct. The steel arches
would not participate in load-carrying capacity of the new viaduct portion over the Los Angeles
River. With this scheme, the steel arches would carry only their self weight, as well as self
weights of the vertical hangers and bracing members.
The new structure would be constructed with circular columns with diameters ranging from 6 ft
to 7 ft. The circular columns would be covered by 6-inch-thick architectural precast concrete
casings that have a similar exterior shape as that of the existing columns. The objective of the
architectural concrete casing would be to maintain the visual appearance of the existing columns,
and it would not carry any load of the columns. The columns and the architectural casings would
be supported on pile foundations.
This replacement alternative would eliminate the ASR problem. The life expectancy of the new
structure would be an estimated 75 years. This scheme would provide a wider roadway width
that meets the goal of removing the structure from the FHWA Eligible Bridge List (EBL).
Although the existing viaduct elements would be replicated to the extent practicable, the new
structure would not have exactly the same visual appearance or historical aesthetics of the
existing bridge.
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1.7
Substructure Replacement
This retrofit scheme would be designed to meet current seismic demands by replacing all ASRaffected concrete in the substructure elements with new concrete. By replacing the substructure
elements rather than using traditional strengthening retrofit solutions, the viaduct’s aesthetics and
historic nature could be preserved by utilizing architectural features similar to the existing
members. Columns would be designed according to current seismic design criteria, including
displacement and ductility capacity requirements9.
This retrofit scheme would replace all substructure elements, including piles, footings, grade
beams, columns, and bent caps, to provide additional strength required to accommodate the
anticipated seismic demands (see Figure 1). The design would include substructure replacement
for the length of the entire structure, including the west approach spans, main spans, and east
approach spans. In addition, this retrofit scheme would replace the existing substandard concrete
barrier with a crash-tested Type 80 modified barrier consistent with current Caltrans
specifications. The new barrier would mimic the aesthetics of the existing barrier. As part of the
barrier replacement, all existing cobra-head luminaires and arms would be replaced with new
fabricated ornamental lanterns and pendants replicating the original 1930s design.

Figure 1 Substructure Replacement Concept
9

Retrofit Analysis Technical Memorandum for Substructure Replacement. June 2008.
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The existing concrete approach spans are supported primarily on multi-column bents with spread
footing foundations. Existing spread footings lack top mat reinforcement, which is required to
resist seismic damage. This retrofit scheme would replace all foundations with combined pilesupported footings featuring increased footing thickness and current seismic detailing to provide
the necessary strength to resist anticipated seismic demands.10 The increased strength in the
foundations would provide a fixed connection to the columns, which would reduce the seismic
displacement demands.
Columns would be designed to provide sufficient displacement capacity to ensure that a ductile
plastic hinge forms in the column elements. Aesthetically, the retrofit design would match the
geometric features of the existing concrete columns.
The piers supporting the main span have also been determined to be seismically deficient. As
part of this alternative, the River Bank Piers and the Center River Pier would be replaced. The
new main-span supports would attempt to aesthetically match the existing supports. Due to the
size of the main-span supports, the piers would be comprised of hollow reinforced concrete
elements.11
As previously discussed, bent caps would be designed to provide sufficient capacity to ensure
that plastic hinging is limited to the column members. A review of as-built drawings indicated
that the existing bent caps lack sufficient strength to form plastic hinges in the column members;
therefore, all bent caps would be removed and replaced. Existing superstructure reinforcement
that is continuous through the bent cap would need to be maintained and integrated with the new
bent cap reinforcement to provide the required continuity of the superstructure.
This retrofit scheme would specifically address the ASR in the substructure by removing ASRcompromised material and replacing it with new materials, but it would not address the ASR in
the superstructure; therefore, the design life of the substructure would be 75 years, while the
superstructure would continue to be vulnerable to earthquakes. Closure of the viaduct after a
design earthquake event would likely be required due to superstructure damage.
Construction of this retrofit scheme would be difficult due to the following constraints:




10
11

Limited access to the site from the sides and limited vertical clearances for placement of
shoring
Proximity of bridge to existing operational railroad
Proximity of bridge to existing building foundations
Ibid.
Ibid.
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Size and weight of superstructure elements to be supported during removal and replacement
of substructure
Difficult concrete removal work at the bent caps
Questionable force transfer between the new bent caps and existing superstructure may
require large-scale proof testing
Substandard horizontal clearances between columns and railroad facilities would cause
difficulty in obtaining approval from railroad companies

1.8
Lithium Treatment
In March 2007, FHWA published the report The Use of Lithium to Prevent or Mitigate AlkaliSilica Reaction in Concrete Pavements and Structures. Lithium treatment for the 6th Street
Viaduct was thoroughly evaluated and rejected for the following reasons:
1. The FHWA report states “Lithium treatment will not repair any damage that has already
occurred.” Significant ASR damage has already occurred within the 6th Street Viaduct
concrete elements; thus, lithium treatment would not be effective.
2. Data from the FHWA report indicate that application of lithium to existing structures can
only penetrate approximately an inch below the surface of the concrete member. The
structural elements of the 6th Street Viaduct are many feet thick. The most severe ASR
damage is within the core of the thick concrete members.
3. In regards to usage of lithium to treat existing ASR-affected structures, the report states
“Typically, such studies have used laboratory-sized specimens with relatively small
cross-sections and it has not yet been demonstrated that lithium treatment is effective
with larger specimens that are more representative of elements of concrete structures.” In
addition, if the large members of the viaduct could be treated, the treatment still would
not correct the damages that have occurred.
1.9
Carbon Fiber Wrap Technology
Similar to steel casings, carbon and fiberglass-reinforced polymer rehabilitation schemes do not
reverse or stop the ASR deterioration throughout the structural elements. The Final Seismic
Retrofit Strategy Report did not evaluate this option in depth because of its cost being much
higher relative to steel casing and its unknown long-term durability beyond approximately
20 years.
1.10 Replace ASR-Damaged Concrete within the Existing Viaduct Structure
This scheme was evaluated in response to suggestions from the public to consider preserving the
general appearance of the existing viaduct by replacing the concrete elements that have
deteriorated due to the ASR effect. Results of the evaluation indicated that there is no practical
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method to differentiate and isolate the ASR-compromised concrete from sound material. Many
of the cores, which were extracted as part of the previously discussed materials testing program,
exhibited a healthy surface appearance but highly distressed interiors (see Figure 1-5); therefore,
it was determined that there was no practical way to replace bad concrete with new material
without replacing all of the concrete. Implementation of this scheme would essentially require
replacement of the entire viaduct. Another sub-option was to replace the foundations, columns,
bent caps, and guardrails, along with strengthening the existing arch ribs. The superstructure
between bent caps would not be replaced. After approximately 30 years, the superstructure
would have to be replaced.
Out of the 10 schemes, 8 were nor carried forward for further evaluation based on the reasons
summarized in Table 1.

2.

Retrofit Alternative Screening

Two retrofit alternatives out of the above 10 alternatives considered including Infill Wall and
Heavy Steel Casing and Substructure Replacement, were evaluated as part of the alternative
screening exercise during the project development phase. As part of the screening exercise, a set
of criteria was developed, as presented in Table 2. The screening results for the retrofit
alternatives evaluated are summarized in Table 3.
Although the substructure replacement scheme received a slightly higher score, the Project
Development Team (PDT) members chose the Infill Wall and Heavy Steel Casing scheme as the
retrofit scheme to be evaluated in the environmental document because it would involve much
less cost for similar results for the same design life.
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Table 1
Retrofit Alternatives Considered but Eliminated
Seismic
Deficiencies

Historic
Preservation

Repairs Concrete
Damaged by ASR

Prevents Future ASR
Damage within
Concrete

Expected Design Life

Resolves Horizontal
Stopping Site Distance
Deficiency

Provides a Median
Barrier

Provides Wider
Sidewalks

Provides Shoulders

Provides an Approved
Crash-Tested
Barrier Rail

Resolves Inadequate
Railroad Clearances

Adverse Effect Under
Section 106

Opportunity to Preserve
Arch Ribs

Railroad Shoofly
Required

Long Term Lane
Closures on US 101

Traffic
Management

Major Damage
Expected Following a
Design Earthquake
Event

Operational Deficiencies

Meets Minimum
No Collapse Criteria

Material Deficiencies

Infill wall
construction

No

Yes

No

No

< 10 years

No

No

No

No

No

No

Yes

Yes

No

No

Infill walls with
steel casing
construction

Yes

Yes

No

No

10 years

No

No

No

No

No

No

Yes

Yes

No

No

Catcher wall
construction

Yes

Yes

No

No

10 years

No

No

No

No

No

No

Yes

Yes

No

No

Concrete casing
construction

Yes

Yes

No

No

20 years

No

No

No

No

No

No

Yes

Yes

No

No

Replacement with
historic replica

Yes

No

Yes

Yes

75 years

No

No

No

No

Yes

Yes

Yes

Yes, but
non-load
carrying

Yes

Yes

Lithium treatment

No

Yes

No

No

< 10 years

No

No

No

No

No

No

Yes

Yes

No

No

Composite
materials
(carbon/fiberglass)

Yes

Yes

No

No

20 years

No

No

No

No

No

No

Yes

Yes

No

No

Replace concrete
damaged by ASR
and add reinforcing
steel

Yes

Yes

Yes

unknown

75 years for
replaced
portion

No

No

No

No

Yes

No

Yes

Yes

Yes

Yes

Retrofit
Alternative
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Table 2
Criteria Used for Retrofit and Alignment Alternatives Screening Exercise
Criteria

Explanation

Score Range

Meet Purpose
and Need

Purpose:
 Reduce vulnerability of the viaduct during a
major earthquake.
 Preserve 6th Street as a viable east-to-west link.
 Eliminate design deficiencies of the viaduct.
Need:
 ASR has deteriorated the structural integrity of
the concrete, making the 6th Street Viaduct
vulnerable to earthquake events.
 Bridge railings are damaged and cracked and do
not meet crash standards.
 Roadway width is substandard.

0 to 5, with “0” assigned to the alternative that does
not meet the purpose and need and “5” assigned to the
alternative that fully meets the purpose and need.

Constructability

Consideration was given to:
 Ease of construction.
 Minimum impacts to railroads.
 No impacts to transmission towers.
 Need for specialized construction techniques.

5 to 1, with “5” assigned to the alternative that would
require standard construction and “1” to the
alternative that would be very difficult to construct.
The retrofit alternative was also given low scores
taking into consideration the construction difficulties
encountered when retrofitting the structure

Life Span of
Facility

A new structure would have a design life span of 75
years, while the retrofitted structure would have a
design life span of 30 years.

5 to 1, with “5” assigned to the alternative that has up
to a 75-year life expectancy and “1” to the alternative
that has a low life expectancy.

Construction
Cost

Consideration is given to the following costs:
 Right-of-way acquisition.
 Railroad impacts.
 Business relocation.

5 to 1, with “5” assigned to the alternative with a low
construction cost and “1” to the alternative with a
high construction cost.

Maintenance
Cost

New structure usually requires less maintenance
compared to the retrofitted structure.

All replacement alternatives received a score of 5,
while retrofit alternative received a lower score.

Community
Disruption

Degree of businesses being disrupted due to access
or displacement and the number of businesses
impacted.

5 to 1, with “5” assigned to the alternative with a high
number of potentially affected properties and “1” to
the alternative with a low number of potentially
affected properties.

Structural
Safety

New structure is less vulnerable to collapse and
would incorporate required safety features.

5 to 1, with “5” assigned to the alternative with all
required safety features incorporated and “1” to the
alternative that does not contain the required safety
features.

Operational
Safety

Evaluation is based on consideration of the
opportunity that the proposed project would:
 Eliminate sight distance restrictions.
 Correct substandard lane widths and sidewalks.
 Provide median buffer for opposing lane.
 Replace substandard railing.

5 to 1, with “5” assigned to the alternative that meets
all required operational safety components and “1” to
the alternative that does not meet the requirements.

Historic
Preservation

Evaluation is based on consideration of the
opportunity and/or ability to preserve historical
resources of the community.

5 to 1, with “5” assigned to the alternative that would
preserve the historic features and appearance of the
bridge and “1” to the alternative that does otherwise.

Other
Improvement
Opportunities/
Benefits

Evaluation is based on consideration of the
opportunities to improve the surrounding area of the
viaduct to benefit the community. Key issues and
opportunities to be considered include, but are not
limited to, design, destination, recreation, safety, and
traffic.

5 to 1, with “5” assigned to the alternative that would
provide open space for area improvement
opportunities echoed by the public and “1” to the
alternative that does not provide such opportunities.
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Table 3
Retrofit Alternative Screening Results

Meet Purpose
and Need

Constructability

Life Span of
Facilities

Construction
Cost

Maintenance
Cost

Community
Disruption

Structural
Safety

Operational
Safety

Historic
Preservation

Other
Improvement
Opportunities

Total Score

Carried Forward for
Detailed Analysis

Evaluation Criteria

Infill Wall and
Heavy Steel
Casing

2

2

2

4

2

4

2

1

3

1

23

Yes

Substructure
Replacement

3

1

4

1

3

4

3

1

4

1

25

No

Retrofit
Alternative

3.

Replacement Alternatives Evaluation

3.1
Alignment Screening
A screening process was conducted to evaluate and select viable alignments for further design
consideration. Based on preliminary engineering investigation and public input, the PDT initially
identified more than 20 alignment scenarios for consideration. These alignment scenarios were
then refined and integrated into 10 alignment alternatives (Figure 2). A workshop was conducted
to screen down the proposed alignment alternatives. This workshop resulted in the alternatives
being reduced to three alignments for the purpose of evaluation in the environmental document.10
Representatives from LABOE, Caltrans, and a team of engineering and planning consultants
participated in the screening workshop. The evaluation criteria used in the screening exercise are
summarized in Table 2. Each criterion was given an equal weight.
Table 4 summarizes the results of the alignment alternatives evaluation based on the criteria
presented earlier in Table 2.

10

Alternatives considered during the workshop included the “No Action” and two “Retrofit Options.” The retrofit options were
presented in Section 2.4.1 of this Draft EIR/EIS.
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Figure 2 Replacement Alignment Alternatives – Sheet 1
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Figure 2 Replacement Alignment Alternatives – Sheet 2
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Table 4
Alignments Screening Results

Life Span of
Facilities

Construction
Cost

Maintenance
Cost

Community
Disruption

Structural
Safety

Operational
Safety

Historic
Preservation

Other
Improvement
Opportunities

Total Score

Carried Forward for
Detailed Analysis

1
2
3
4
5
6
7
8
9
10

Constructability

Alignment

Meet Purpose
and Need

Evaluation Criteria

3
5
5
5
5
5
5
5
5
5

3
5
4
5
5
1
5
1
1
4

5
5
5
5
5
5
5
5
5
5

3
3
3
2
2
1
2
1
1
2

5
5
5
5
5
5
5
5
5
5

4
4
4
3
3
3
2
2
2
4

5
5
5
5
5
5
5
5
5
5

1
5
5
5
5
5
5
5
5
5

3
1
1
1
1
1
1
5
5
1

1
2
2
5
5
3
3
4
4
4

33
40
39
41
41
34
38
38
38
40

No
Yes
No
No
Yes
No
No
No
No
Yes

Based on the results of the screening analysis, alignments 2 (total score of 40), 5 (total score of
41), and 10 (total score of 40) were chosen to carry forward for analysis in the environmental
document. Alignments 3, 4, and 5 were very similar, with the variation of the viaduct radius east
of the river. Alignment 3 would swing the least to the north, followed by Alignments 5 and 4,
respectively. Alignment 3 would be more difficult to construct than Alignments 5 and 4. In
addition, Alignments 5 and 4 would provide room for other potential uses. Because Alignment 5
would result in less ROW impacts than Alignment 4, it was selected for further consideration.
3.2
Bridge Concept Alternative Screening
Screening of potential replacement bridge concepts was conducted for various beam, arch, and
cable-supported bridge systems using steel and concrete materials. The purpose of this screening
was to identify which bridge concepts would be developed further during the advanced planning
phase of project development leading to bridge concept selection, thus narrowing the number of
potential bridge concepts for staff’s recommendations during the bridge concept selection phase.
The structure type screening process consisted of the following steps:
1.
2.
3.
4.

Develop bridge concept alternatives
Develop evaluation criteria
Obtain public input on the proposed alternatives
Evaluate and rank the alternatives
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5. Recommend alternatives to be developed during the advanced planning phase, with five
concepts moving forward for future development.
3.2.1 Bridge Concept Alternative Development
Bridge engineers and architects first developed 15 different concept plans (16, including the
existing structure concept), as listed in Table 5. The concept plans depicted the alternatives with
sufficient detail for the screening process. Further refinement of the selected alternatives is
anticipated during the advance planning phase.
The east and west approaches to the main span were considered but were not developed to the
same level of detail as the main spans. It is assumed at this stage that the approaches would be
beam-type structures (concrete box girders) compatible with the architectural vocabulary of the
main span.
3.2.2 Evaluation Criteria
Evaluation criteria were developed to identify the relative strengths and weaknesses of each
bridge concept and help determine those most suitable for the site. Each bridge concept was
assigned a value from 1 to 10 based on application of the evaluation criteria. A value of 10 was
considered excellent, 7 good, 4 fair, and 1 poor. The total score for each bridge concept was then
obtained by summing the individual attribute values for that concept. Construction cost was not
considered as a selection factor. The evaluation criteria are described in Table 6.
Table 5
Bridge Concept Alternatives for the Main Span
Alt. No.
1R
2R
3R
4R
5R
6R
7R
8R
9R
10R
11R
12R
13R
14R
15R

Description
Replication of Main Span
Haunched CIP prestressed concrete box girder (segmental or built on falsework)
Haunched steel box girder
Concrete slant leg frame
Concrete deck arch
Steel tied arch with top lateral bracing (3 spans of arches)
Steel tied arch without top lateral bracing (1 span of arches)
CIP box girder with steel tied arch pedestrian ways
Steel half-through arch CIP girder approaches
Concrete half-through arch with “Y” piers
Extradosed concrete box girder with dual pylons
Extradosed concrete box girder with single pylons
Cable stay with single pylon
Cable stay with 4-leg pylon
Self anchored suspension

Source: 6th Street Viaduct Improvement Project Bridge Type Selection Structure Type Screening Phase, David Evans and
Associates, October 2007.
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Table 6
Criteria Used for Bridge Concept Evaluation
Criteria

Explanation

Seismic
Performance

What is the seismic performance in terms of repairable damage after a maximum design seismic event,
considering the structural system and materials? Will it be difficult to perform construction work after a
seismic event, considering availability of materials and different structural elements? Considering the load
redundancy of the structural system, are there multiple load paths? Are long frames resulting in minimal
expansion joints and hinges possible? Are structural elements capable of sustaining large
displacement/deformations while still maintaining load? Are structural elements ductile and/or compact?

Geometric
Flexibility

During the design period, will changes in roadway vertical and horizontal alignments be possible without
requiring a major modification to the bridge concept? Can the bridge concept accommodate curved
horizontal alignments without adding significant costs? Can the bridge support system accommodate high
skews along the railroad corridors and local streets below the structure without adding significant cost? Can
the bridge supports be located to avoid conflicts with the existing access tunnel, sanitary sewer siphon, and
towers for the overhead power lines?

Roadway and
Pedestrian
Safety

Will crash barriers be required along the sidewalks to protect structural elements such as arch ribs and cable
systems? Will crash barriers be required along the median to protect structural elements such as arch ribs
and cable systems? Is sight distance reduced by structural elements projecting above the roadway surface
along the curved alignment?

Accessibility to
Ground Level
from Bridge
Deck

Are piers located so access can be provided from the deck to the ground level along the river bank? Can
access be provided along the span to the ground level along the river bank? How will the future access look
from an aesthetics view point, blending with the existing structure?

Aesthetics

Should the bridge be a more dominant (large landmark) or more visually recessive (quiet) type structure?
Does the bridge demonstrate the setting of a world-class city? Does the bridge fit into the natural and built
setting? Should its architectural style include standard and accepted elements of bridge design, reflect the
historic elements of the existing bridge, or should it push the current style envelope in an expression of
technological, structural, and aesthetic daring? How important is the view of the bridge from below or from
the deck? Should the bridge provide motorists a definite experience of a crossing? Is it appropriate for the
bridge to evoke emotions of awe and wonder or community pride and signature?

Historical
Compatibility

Do structural elements retain the architectural vocabulary of the historical bridge? Are similar materials
being used that reflect the existing bridge’s character, using state-of-the-art technology and construction
methods? Does the bridge architecture invoke a renaissance of the downtown area?

Design Schedule

Will the structural system require component testing, wind studies, and indicator pile programs that will
prolong the design period? Will the design period extend beyond 18 months? Will nonlinear analysis be
necessary to model geometric nonlinearity and material nonlinearity?

Hydraulic
Impacts

Will the pier layout and shape adversely affect the hydraulic grade within the Los Angeles River?

Environmental
Impacts

Can foundation systems be constructed that minimize the need for excavation? Can foundation systems be
installed that minimize noise during construction? Will the bridge design or construction cause disruption to
adjacent property owners? Will the bridge scheme require additional right-of-way purchases?

Utility Impacts

Will the bridge concept require relocation of major utilities such as power transmission lines, fiber-optic
lines, water line, sanitary sewer lines, and other wet and dry utilities? Can proposed or future utilities be
supported within or on the superstructure?

Railroad
Impacts

Will the bridge concept require foundation and bent column construction within the railroad right-of-way?
Will the bridge concept minimize the time period of construction over the railroad right-of-way? Can the
bridge concept provide adequate vertical clearance during construction over the railroad right-of-way? Can
the bridge concept and material avoid or minimize maintenance requirements over the railroad right-ofway?

Construction
Cost

Is the initial construction cost high relative to other bridge concepts? Will the structural components be
manufactured locally? Does the price of material supplies fluctuate on a monthly basis? Note that the
construction cost was evaluated, but it was not added to the total score for screening purpose.

Construction
Schedule

Can the bridge be constructed within a 36-month period? Can the material supply be delayed by
consequential causes such as labor strikes?
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Table 6
Criteria Used for Bridge Concept Evaluation
Criteria

Explanation

Construction
Risk

Has this concept of bridge been built before, and what were past experiences regarding claims? Are
construction claims normally high for this concept of construction? Do contractors have the demonstrated
skill and experience to build this concept of bridge? Is the structural system “seismically tough” during
construction phases? Are construction materials readily available? Do construction material costs fluctuate
over the short term?

Constructability

Is the construction scheme clear and uncomplicated? Are the details difficult to construct? Are extensive
temporary supports and works or specialized equipment required for construction?

Maintenance/
Serviceability

Are components accessible for inspection? Will special equipment, such as a snooper, be required to inspect
components? Can components be removed and replaced without requiring temporary support of adjacent
components or the bridge? Is routine maintenance difficult or costly? Are components durable?

3.2.3 Public Input
On August 28, 2007, the PDT presented the preliminary sketches of 15 bridge concepts to the
Community Advisory Committee (CAC), which was formed to enhance public involvement in
the project development and environmental review process. During a workshop meeting, the
CAC expressed their preferences for bridge concepts. Results of the votes received from the
CAC members are presented in Figure 3, with the existing bridge concept or abutment to
abutment replication (Through Arches Category) receiving the highest number of votes at 16 and
the extradosed concrete box girder (Cable Type Category) receiving 8 votes. The bridge concepts
that received the third highest votes at 6 are steel half-through arch CIP girder approaches
(Through Arches Category) and concrete slant leg frame concept (Deck Arches Category).
3.2.4
Bridge Concept Evaluation
A technical screening meeting was held on September 14, 2007, and involved a panel of nine
bridge experts tasked to evaluate and rank the bridge concepts and to recommend five
alternatives to be further developed during the advance planning phase. In addition eight
discipline leads from the team of consultants, City staff, and Caltrans staff were in observance of
the screening workshop13. The expert panel reviewed the 15 bridge concepts and screened them
down to eight, taking into consideration the preferences expressed by the CAC at their previous
workshop (Figure 4). The eight concepts were further evaluated using the criteria listed in Table
6. The results of the final screening are shown in Table 7. Based on the screening results, five
bridge concepts were carried forward for detailed study (Figure 5).

13

Bridge Type Selection Structure Type Screening Phase. October 2007.
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Figure 3 Results of Public Input on Preliminary Sketches of Bridge Concept Alternatives
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Figure 4
Preliminary Sketches of Bridge Concepts Short-listed by
Expert Panel for Evaluation
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Table 7
Bridge Concept Screening Results

Seismic
Performance

Geometric
Flexibility

Roadway and
Pedestrian Safety

Future River Access
from Deck Level

Aesthetics

Historical
Compatibility

Design Schedule

Hydraulic Impacts

Environmental
Impacts

Utility Impacts

Railroad Impacts

Construction Cost

Construction
Schedule

Construction Risk

Constructability

Maintenance/
Serviceability

Total Score

Carried Forward for
Detailed Analysis

Evaluation Criteria

Weight

1

1

1

1

1

1

1

1

1

1

1

0

1

1

1

1

1R – Replication

7

4

7

7

10

10

4

6

4

7

1

4

7

10

4

4

92

Yes

2R – CIP prestressed concrete
box girder

10

10

10

10

4

4

10

9

7

7

9

10

10

10

10

10

130

No

4R – Concrete slant leg frame

7

8

10

10

7

7

4

9

6

6

4

5

8

7

4

8

105

No

5R – Concrete deck arch

7

8

10

10

7

7

4

9

6

7

4

5

8

7

4

10

108

No

8R – CIP box girder with
steel tied arch pedestrian
ways

7

8

7

10

6

4

8

9

7

7

9

8

9

9

7

7

114

Yes

9R – Steel half-through arch
CIP box girder approaches

10

4

7

10

10

7

4

9

6

7

7

6

9

6

7

6

109

Yes

11R – Extradosed concrete
box girder with dual pylons

10

8

7

7

10

5

7

7

7

10

10

5

10

9

10

8

125

Yes

12 R – Extradosed concrete
box girder with single pylons

10

7

4

7

10

4

7

7

7

10

10

3

10

9

9

8

119

Yes

Alternative
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Figure 5
Preliminary Sketches of bridge Concepts
Carried Forward for Detailed Study
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3.3

Alternative Evaluation Workshop

Nineteen (19) members of the PDT, which includes representatives from the City of Los Angeles
Bureau of Engineering’s Bridge Improvement Program and Environmental Management Group,
LADOT, Caltrans’ Environmental Division, and a team of consultants from various disciplines,
held a workshop on October 8, 2008. The purpose of the workshop was three-fold:
1. Determine the feasibility of retrofit concepts
2. Identify the highest ranked project alignment from three proposed alignments
3. Identify the highest ranked bridge concept from five design concepts
The criteria used in ranking the alternatives, roadway alignments, and bridge concepts had been
developed over the previous 2-year public involvement, preliminary engineering, and
environmental review phase. The project team once again reviewed results of extensive previous
research to revalidate each of the evaluation criteria, including the value engineering and ASR
workshop exercises conducted as part of the project development, and then scored and ranked
the alignment alternatives and bridge design concepts.
3.3.1 Retrofit
At the workshop, staff reviewed the previous screening results comparing the retrofit and
replacement alternatives (see Table 8) and confirmed that the three replacement alternatives
carried forward have marked advantages over the retrofit schemes considered.
Although the Retrofit Alternative would have lower construction costs and is higher rated from a
historic preservation point of view, staff reached a consensus that the Retrofit Alternative is not
the recommended alternative because of the following reasons:








There are no known methods to stop, reverse, or mitigate the ASR deterioration.
The Retrofit Alternative would have the highest life-cycle cost.
The Retrofit Alternative would not correct the geometric deficiencies of the existing viaduct.
Retrofit Alternative construction would require reduction of the railroad horizontal
clearances, which does not meet requirements of the railroad agencies.
Because of access restrictions, column encasement at Bent 12 is infeasible.
Retrofitting would adversely affect this historic resource.
The Retrofit Alternative would only meet a “no collapse” standard; significant damage could
occur in a design seismic event.

Based on the above reasons, the staff recommended bridge replacement over the Retrofit Alternative.
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Table 8
Retrofit and Replacement Alignments Screening Results

Structural
Safety

Operational
Safety

Historic
Preservation

Other
Improvement
Opportunities

Total Score

Community
Disruption

Maintenance
Cost

Construction
Cost

Life Span of
Facilities

Constructability

Alignment

Meet Purpose
and Need

Evaluation Criteria

2

1

3

1
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Retrofit Alternative
Infill Wall and Heavy
Steel Casing

2

2

2

4

2

4

Replacement Alternatives
Alignment
Alternative 2
(Alignment 3A)
Alignment
Alternative 5
(Alignment 3B)
Alignment
Alternative 10
(Alignment 3C)

5

5

5

3

5

4

5

5

1

2

40

5

5

5

2

5

3

5

5

1

5

41

5

4

5

2

5

4

5

5

1

4

40

3.3.2 Replacement Alignments
For the Replacement Alternative, the following criteria were used in ranking the three proposed
alignments:












Geometric design
ROW impacts to parcels within the proposed new viaduct footprint
ROW impacts to remaining parcels adjacent to the construction site
Construction impacts
Capacity to avoid LADWP transmission towers
Impacts to utilities
Adequate access to perform future maintenance
Geometric capability to accommodate various bridge concepts under consideration
Future compatibility with the Greening Concept
Accommodating local plans
Overall environmental impacts

Following deliberation, Alignment Alternative 2 (later renamed to Alignment B) had the highest
score and ranking, followed by Alignment Alternatives 5 and 10 (later renamed to Alignments A
and C (Table 8). Alignment B had the highest ranking because it met the geometric
specifications required by LADOT; however, Alignment B would result in the greatest ROW
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impacts. To minimize ROW impact, staff recommended that Alignment B be refined during the
final design stage.
3.3.3 Replacement Bridge Concepts
Based on the results of the ranking evaluation for five bridge concepts shown on Figure 5,
Bridge Concept 4 (Dual Tower Extradosed [cable supported] with CIP Box Girder Approaches)
received the highest score; however, since the bridge concept does not affect the results of the
environmental impact analysis, all five bridge concepts would be evaluated in the EIR/EIS as
viable options for the Replacement Alternative.
In spring 2009, refinement of Bridge Concepts 1 and 4 were added as a result of public and
agency input. Bridge Concepts 1A and 4A were developed for consideration during the public
review period of the Draft EIR/EIS, and they were introduced at the CAC meeting in April 2009
and during the public hearings for the Draft EIR/EIS held in July 2009. Each of the six bridge
concepts, including refined Concepts 1A and 4A, could be constructed on any of the viaduct
replacement alignments (i.e., A, B, or C). The City will elaborate and refine the final design
enhancements for the bridge replacement, as a means of ensuring that both an architecturally
distinctive and cost-effective design is selected for construction.

4.

Preferred Alternative Identification

The PDT held a workshop on September 29, 2009, after the close of the Draft EIR/EIS public
comment period, to identify a preferred alternative based on the highest ranked replacement
alignment and bridge concept. Three alignments and seven bridge design concepts were
considered. Twenty (20) members of the PDT, including representatives from the City of Los
Angeles Bureau of Engineering’s Bridge Improvement Program, Environmental Management
Group, and Real Estate Division; LADOT; Caltrans’ Environmental Division and Caltrans
Engineering Services Division; and a team of consultants from various disciplines, participated in
the workshop. In addition, the City Engineer and representatives from City of Los Angeles and
City Administrative Officer (CAO) observed the workshop. Greg Kolle from FHWA participated
over the phone. The names, affiliations, and areas of expertise of the participants are presented in
Table 9.
Table 9
Preferred Alternative Evaluation Workshop Participants
Name

Affiliation

Area of Expertise

Steve Thoman, P.E., S.E.

Consultant

Bridge Engineer

John Koo, P.E., S.E.

City of Los Angeles BOE

Bridge/Structural Engineer

Yoga Chandran, Ph.D., P.E., G.E.

Consultant

Geotechnical Engineer

Donald McDonald, FAIA

Consultant

Bridge Architect
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Table 9
Preferred Alternative Evaluation Workshop Participants
Name

Affiliation

Area of Expertise

Suhash Patel, P.E.

Consultant

Civil/Structural Engineer

Kent Cordtz, P.E., S.E.

Consultant

Bridge Engineer

Jim Wu, P.E, S.E.

City of Los Angeles BOE

Bridge/Structural Engineer

Jeffery Bingham

Consultant

Environmental Planner

Linda Moore

City of Los Angeles BOE

Environmental Planner

David Lewis

Caltrans

Environmental Planner

Scott Straub, P.E.

Caltrans

Bridge/Structural Engineer

Bearj Sarkis, Ph.D., P.E, T.E. PTOE

City of Los Angeles DOT

Transportation Engineer

Nick Schilling, P.E.

Consultant

Roadway Engineer

Jim Wright

Caltrans

ROW Agent

Anne Kochaon, QEP

Consultant

Environmental Planner

Uri Jimenez

City of Los Angeles BOE, Real Estate Division

Property Manager

Wally Stokes

Consultant

Environmental Planner

Shafi Sharifan, Ph.D., P.E.

Consultant

Bridge Engineer

Carlos Montes

Caltrans

Environmental Planner

Phil Richardson, P.E.

City of Los Angeles BOE

Civil/Bridge Engineer

Walt Quesada, P.E.

Consultant

Roadway Engineer

Greg Kolle, P.E.

Federal Highway Administration

Bridge Engineer

The criteria used in ranking the alternative roadway alignments and bridge concepts during the
Draft EIR/EIS preparation were updated to include additional criteria suggested by the PDT and
based on public and agency comments received during circulation of the Draft EIR/EIS. Each
bridge concept and alignment under consideration was assigned a value from 1 to 10 based on
the application of the evaluation criteria. A total score for each alternative was obtained, based
on equal weighting of each criterion. Criteria and scoring used in ranking the alternatives are as
follows:
Score

Rating

Expectation Level
Compared to Baseline Criteria

Analogical Example

10

Excellent

Exceeds expectations

Superior to established baseline Bridge Concept (2)
or Alignment (3B)

8

Good

Above expectations

Better compared to established baseline Bridge Concept
or Alignment

5

Acceptable

Meets expectations

Equal to established baseline Bridge Concept
or Alignment

3

Fair

Below expectations

Worse than established baseline Bridge Concept
or Alignment

1

Poor

Does not meet expectations

Inferior to established baseline Bridge Concept
or Alignment
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4.1

Bridge Structure Evaluation

Table 10 summarizes the criteria used in ranking the seven bridge concepts. These criteria were
developed to also consider compatibility with the community plans and public input. The PDT
scoring results, by total score applying equal weighting factors, are shown in Table 11. Bridge
Concept 4A (Extradosed Concrete Box Girder with Three Dual Pylons) received the highest
score, with Bridge Concept 2 (Cast-In-Place Box Girder with Steel Arch Pedestrian Ways) being
second highest with only one point difference. Bridge Concepts 1A and 1 (Replication from
Abutment to Abutment and Main Span Replication) received the lowest scores by the PDT
members. The PDT also ranked alternatives based on the number of criteria with highest scores
(Table 11). Based on this consideration, Bridge Concept 2 received the highest score in 10 out of
18 criteria considered. Bridge Concepts 4A and 5 were second, receiving the highest scores in 7
out of 18 criteria considered. Bridge Concepts 1 and 1A are at the bottom of the list, receiving
the highest scores in 2 and 1 out of 18 criteria considered, respectively.
Based on the results of the evaluation presented above, Bridge Concept 4A was identified as the
consensus preferred alternative.
Table 10
Criteria Used for Bridge Concept Selection
Criteria

Explanation

Seismic
Performance

What is the seismic performance in terms of repairable damage after a maximum design seismic event,
considering the structural system and materials? Will it be difficult to perform construction work after a seismic
event, considering availability of materials and different structural elements? Considering the load redundancy
of the structural system, are there multiple load paths? Are long frames resulting in minimal expansion joints
and hinges possible? Are structural elements capable of sustaining large displacement/deformations while still
maintaining load? Are structural elements ductile and/or compact?

Geometric
Flexibility

During the design period, will changes in roadway vertical and horizontal alignments be possible without
requiring a major modification to the bridge concept? Can the bridge concept accommodate curved horizontal
alignments without adding significant costs? Can the bridge support system accommodate high skews along the
railroad corridors and local streets below the structure without adding significant cost? Can the bridge supports
be located to avoid conflicts with the existing access tunnel, sanitary sewer siphon, and towers for the overhead
power lines? Is steel framing and/or reinforcing of structural members difficult with skewed and curved
alignments? Can support cables be constructed along a skew and or curve, and does the cable interfere with
driver sight distance?

Roadway and
Pedestrian Safety

All concepts use a raised sidewalk (standard). Will crash barriers be required along the sidewalks to protect
structural elements such as arch ribs and cable systems? Will crash barriers be required along the median to
protect structural elements such as arch ribs and cable systems? Is sight distance reduced by structural elements
projecting above the roadway surface along the curved alignment?

Accessibility to
Ground Level
from Bridge Deck

Will vertical access be precluded from the bridge deck to the ground below? Are piers located so access can be
provided from the deck to the ground level along the river bank? Are belvederes provided at the top of the river
bank to act as a future landing? Can access be provided along the span to the ground level along the river bank?
How will the future access look from an aesthetics view point, blending with the existing structure?

Historical
Compatibility

Do structural elements retain the architectural vocabulary of the historical bridge? Does the concept have the
same look as the existing bridge? Are similar materials being used that reflect the existing bridge’s character?

Public Support

Based upon written comments or public testimony at public hearings, which bridge concepts received support?
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Table 10
Criteria Used for Bridge Concept Selection
Criteria

Explanation

Iconic Value
(visually unique)

Will the bridge be a signature design? Will the bridge be of “post card” quality, representing the City of Los
Angeles? Does the bridge architecture invoke a renaissance of the downtown area? Is the bridge visually
unique? Will the bridge evoke public interest and community pride?

Impacts to Local
Traffic During
Construction

Impacts to local traffic during construction will result from foundation and column construction adjacent to
local roads and sidewalks, and from narrow falsework openings across roadways and sidewalks. Does the
bridge layout avoid foundation construction adjacent to roadways and sidewalks? Can longer falsework be used
to span beyond roadways and sidewalks to reduce impacts to traffic?

Hydraulic
Impacts to River

Does the bridge completely span the river and its banks? Are piers located at the top of the river banks? Are
piers located in the middle section of the river? Are pier shapes within the river designed to maintain (or
reduce) the existing hydraulic grade? Will the pier layout and shape adversely affect the hydraulic grade within
the Los Angeles River?

Environmental
Impacts (water
quality/aquatic)

Does the bridge completely span the river and its banks? Can foundation systems be constructed that minimize
the need for excavation within the waterway?

Compatibility
with Los Angeles
River
Revitalization
Master Plan
(LARRMP)

Are longer and fewer spans being used for the layout, providing greater opportunity for greening (open space)
below the viaduct? Are piers being located away from the top of the river bank and railroad corridors?

Utility Impacts

Will the bridge concept require relocation of major utilities such as power transmission lines, fiber-optic lines,
water line, sanitary sewer lines, and other wet and dry utilities? Can proposed or future utilities be supported
within or on the superstructure?

Potential Impacts
to California
High Speed Rail

Are proposed piers/columns in conflict with the planned High Speed Rail tracks? Are piers/columns adjacent to
the High Speed Rail tracks that might interfere with train operations?

Railroad Impacts

Will the bridge concept require foundation and bent column construction within the railroad ROW? Will the bridge
concept minimize the time period of construction over the railroad ROW? Will additional railroad ROW or track
realignment be necessary? Can the bridge concept provide adequate vertical clearance during construction over
the railroad ROW? Can the bridge concept and material avoid or minimize maintenance requirements over the
railroad ROW?

Construction
Schedule

What is the period of construction for the bridge? Can the material supply be delayed by consequential causes
such as labor strikes? Does the bridge construction method have risks that will potentially delay construction?

Construction Cost
and
Constructability

Is the initial construction cost high relative to other bridge concepts? Will the structural components be
manufactured locally? Does the price of material supplies fluctuate on a quarterly basis? Is the construction
scheme clear and uncomplicated? Are the details difficult to construct? Are extensive temporary supports and
works or specialized equipment required for construction?

Maintenance/
Serviceability

Will painting be required? Will cables/sockets or steel members require special inspection? Are components
accessible for inspection? Will special equipment, such as a snooper, be required to inspect components? Can
components be removed and replaced without requiring temporary support of adjacent components or the
bridge? Is routine maintenance difficult or costly? Are components durable?
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Public Support

Iconic Value

Impacts to Local Traffic
During Construction

Utility Impacts

Potential Impacts to
Future
High Speed Rail Project

Railroad Impacts

ROW Impact to Properties

Construction Schedule

Cost & Constructability

Maintenance/
Serviceability

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Concept 1

5

5

6

7

7

6

6

6

4

5

6

6

7

6

5

5

6

5

Concept 1A

4

5

6

7

9

9

6

3

4

5

3

4

3

3

3

4

2

Concept 2

6

8

7

9

6

6

6

6

6

6

6

6

7

6

5

7

8

Concept 3

5

5

6

9

6

6

6

6

6

6

6

6

7

6

5

6

Concept 4

5

7

6

4

5

7

7

6

5

5

7

6

8

9

5

Concept 4A

6

7

7

4

5

8

9

7

5

5

8

7

8

9

Concept 5

6

6

5

4

4

6

8

8

5

5

9

7

8

9

Rank

Historical Compatibility

1

Score

Future River Access from
Deck Level

1

Future Greening
Opportunities

Roadway and Pedestrian
Safety

1

Environmental Impacts
(water quality/aquatic)

Geometric Flexibility

Weight

Hydraulic Impacts to the
River

Seismic Performance

Table 11
Bridge Structure Ranking Results

103

6

4

84

7

6

117

2

7

5

109

5

6

8

6

112

3

5

6

7

5

118

1

5

6

4

5

110

4

Ranked by Total Score

Ranked by Number of Highest Scoring Criteria
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

# of
Highest
Scores

Concept 1

5

5

6

7

7

6

6

6

4

5

6

6

7

6

5

5

6

5

1

7

Concept 1A

4

5

6

7

9

9

6

3

4

5

3

4

3

3

3

4

2

4

2

6

Concept 2

6

8

7

9

6

6

6

6

6

6

6

6

7

6

5

7

8

6

10

1

Concept 3

5

5

6

9

6

6

6

6

6

6

6

6

7

6

5

6

7

5

4

5

Concept 4

5

7

6

4

5

7

7

6

5

5

7

6

8

9

5

6

8

6

5

4

Concept 4A

6

7

7

4

5

8

9

7

5

5

8

7

8

9

5

6

7

5

7

2

Concept 5

6

6

5

4

4

6

8

8

5

5

9

7

8

9

5

6

4

5

7

2

Weight
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4.2

Alignment Alternative Evaluation

The criteria used in ranking the three alignment are summarized in Table 12. Based on the
scoring results shown in Table 13, Alignment 3B received the highest score and Alignment 3C
received the lowest score.
Table 12
Alignment Evaluation Criteria
Criteria

Explanation

Score Range

Operational
Safety

Consideration is given to the following:
 Will the alignment improve the horizontal
alignment by increasing the radius of the
existing alignment over the river and
US101?
 Will the alignment comply with current
standards?
 Will the alignment provide a median to act
as a buffer for opposing traffic?

Scoring range was from 1 to 10, with “5” given to the
alignment that is acceptable and “8” to the one that is above
expectations. Alignment 3B has the largest radius over the
river and eliminates the “kink” over US 101. Alignment 3B
received the highest score of “8” because it provides better
geometry, followed by 3A, and 3C.

Accessibility to
Ground Level
from Bridge
Deck

Consideration is given to the following:
 Will the alignment make provisions for
access to the river?
 Will the alignment be compatible with the
Los Angeles River Revitalization Master
Plan

All of the proposed alignments equally meet the criterion.
Each of the alignments was ranked “6” for meeting the
criterion.

Impacts to Local
Traffic during
Construction

Will the alignment take into account
commuter traffic traveling on 6th Street
across the viaduct, as well as traffic adjacent
to or in the vicinity of the bridge?

Scoring range was from 1 to 10, with the highest score given
to the alignment that results in the least traffic impacts to
adjacent businesses and provides opportunities for temporary
parking. All of the alternatives were similar in terms of
impacts to traffic across the viaduct. Alignment 3B received
the highest score of “8” because the alignment swings to the
north and provides additional work and access area once the
existing bridge is removed. Alignment 3C had the lowest score
of “4” because it impacts businesses on both sides of the
existing bridge, plus it does not provide additional open space
that can be used by the contractor or adjacent businesses.

Hydraulic
Impacts during
Construction

Consideration is given to the effect of each
alignment on the river hydraulics.

None of the proposed alignments affect the river hydraulics;
therefore, they all received the same ranking of “6” for
meeting the criteria.

Environmental
Impacts

Consideration is given to the impacts to the
following environmental resources: water
quality and habitat, community impacts such
as environmental justice and business
disruptions, visual/aesthetics, land use
(industrial and planning), cultural resources,
hazardous waste, air quality, and noise.

Scoring range was from 1 to 10, with the highest score given
to the alignment that has the least impacts to land use and
community impacts because the other factors are relatively
similar among all of the alignments. Alignment 3A received
the highest score of “7” because it had the least impacts to land
use and businesses, followed by 3B at “6” and 3C at “4.”

Compatibility
with LARRMP

Consideration is given to the following:
 How well does the design allow for
greening by creating open spaces?
 How well does the alignment allow for
6th Street becoming a destination?

Scoring range was from 1 to 10, with the highest score given
to the alignment that creates more open space. Alignment 3B
received the highest score of “8” because it allows for most of
the existing bridge footprint to become open space that can be
used for future greening and/or redevelopment. Alignment 3C
was ranked the lowest at “3” because it does not create open
space.

Utility Impacts

Consideration is given to the impacts to

Scoring range was from 1 to 10, with the highest score given
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Table 12
Alignment Evaluation Criteria
Criteria

Explanation

Score Range

major utilities such as the U.S. Army Corps
of Engineers tunnel, Department of Water
and Power (DWP) transmission lines, sewer
siphon, and other utilities.

to the alignments that minimize impacts to utilities. All of the
proposed alignments avoid all major utilities. Alignment 3C
received the lowest score of “5,” in comparison to a “6” for the
other alignments. All of the alignments meet DWP’s clearance
requirement, except for Alignment 3C, which meets the bare
minimum.

Railroad
Impacts

Consideration is given to the following:
 Will the alignment maintain existing
vertical clearance?
 Will the alignment be compatible with the
high speed rail project?
 Will the alignment minimize aerial
easements?
 Will the alignment reduce operational
impacts?

Scoring range was from 1 to 10, with the highest score given
to the alignment that minimizes aerial easements. All of the
other criteria are the same for all of the proposed alignments.
It is assumed that the City will own the easement over the
railroad for the existing bridge footprint. Any portions outside
this footprint will have to be acquired by the City. Under this
scenario, Alignment 3C will require the least amount of
additional aerial easement; therefore, it was scored highest at
“7;” the other alignments were given a “6.”

ROW Impacts to
Properties

Consideration is given to the following:
 Will the alignment minimize impacts to
businesses?
 Will the alignment minimize impacts to
properties?

Scoring range was from 1 to 10, with the highest score given
to the alignment that has the lowest ROW costs/impacts.
Alignments 3A was scored the highest at “7” based on the
lowest ROW cost/impact. Alignment 3B had the highest ROW
cost/impact, receiving a score of “4.” Alignment 3C also
received a low score of “4” because of the risks involved
during construction and because it impacted the largest
number of parcels.

Construction
Schedule

Two scheduling scenarios were considered:
 Combined demolition and construction.
 Two separate contracts: demolition and
construction.

Scoring range was from 1 to 10, with the highest score given
to the alignments that have the shortest construction schedule
under both scenarios. Alignments 3A and 3B scored the
highest at “6” because the total construction duration was very
similar under both scenarios. Alignment 3C scored a “4”
because of the longer construction time frames under both
scenarios. This is due to the proximity of the buildings on the
south side of the bridge and east of the river.

Construction
Cost and
Constructability

This category considers construction costs
and constructability of each alignment.

Scoring range was from 1 to 10, with the highest score given
to the alignment that is easier to construct because all four
proposed alignments have similar costs.
Alignment 3C scored the lowest at “5” because of the risks
involved with working in close proximity to the buildings on
the south side of the alignment east of the river. The other
alignments scored a “7.”

Maintenance

This category considers if the alignment
provides adequate space, preferably 15 feet,
for maintenance on both sides of the bridge.

Scoring range was from 1 to 10, with the highest score given
to the alignment that provides the most space to perform
maintenance operations. Alignments 3B and 3B Modified
provide 15 feet of space on both sides; therefore, they received
the highest score at “7.” Alignment 3C received the lowest
score at “3” because it does not provide any space on the south
side of the segment east of the river.

Industrial
Preservation

This category considers if the alignment
promotes preservation of industrial land uses.

Scoring range was from 1 to 10, with the highest score given
to the alignment that promotes the most industrial land use
preservation. Alignment 3A received a slightly lower score of
“6” because they widen to the north, creating lesser
opportunities for preservation of existing industries.
Alignment 3B received a “5” because it widens the farthest to
the north, impacting a larger number of industrial businesses.
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Maintenance

Industrial
Preservation

Score

Rank

Cost &
Constructability

Construction
Schedule

ROW Impact to
Properties

Railroad Impacts

Utility Impacts

Future Greening
Opportunities

Environmental
Impacts

Hydraulic Impacts to
River

Impacts to Local
Traffic During
Construction

Future River Access

Operational Safety

Table 13
Alignment Ranking Results

Weight

1

1

1

1

1

1

1

1

1

1

1

1

1

Alignment 3A

6

6

6

6

7

5

6

6

7

6

7

5

6

79

3

Alignment 3B

8

6

8

6

6

8

6

6

4

6

7

7

5

83

1

Alignment 3BM

7

6

7

6

5

7

6

6

7

6

7

7

6

83

1

Alignment 3C

5

6

4

6

4

3

5

7

4

4

5

3

7

66

4

Project Development Team (Rank by Total Score)

Project Development Team (Rank by Number of Highest Scoring Criteria)
1

1

1

1

1

1

1

1

1

1

1

1

1

# of
Highest
Scores

Alignment 3A

6

6

6

6

7

5

6

6

7

6

7

5

6

7

2

Alignment 3B

8

6

8

6

6

8

6

6

4

6

7

7

5

9

1

Alignment 3BM

7

6

7

6

5

7

6

6

7

6

7

7

6

7

2

Alignment 3C

5

6

4

6

4

3

5

7

4

4

5

3

7

4

4

Weight

4.3

Summary

Based on the results of the analysis, the PDT members identified bridge concept 4A on
alignment 3B as the preferred alternative. The City will go through a process to elaborate and
refine the final design for the bridge replacement, as a means of ensuring that both an
architecturally distinctive and cost-effective design is selected for construction. Design details of
the preferred cable-supported bridge concept (4A) could evolve into different engineering and
architectural expressions of this concept, in terms of tower and cable connection form for
example, in addition to aesthetic elements of colors, textures, lighting, railings and gateway
elements.
In order to provide design flexibility, the PDT subsequently recommended that the design
principal of Bridge Concept 4, cable supported river spans with one central pier that clears the
railroad tracks and avoids the overhead 230 kV powerlines, be the preferred alternative. A range
of design expressions of this principle, including Concept 4A as one example, could be
considered during final design.
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Appendix O
Memorandum of Agreement (pursuant to Section 106 of the National
Historic Preservation Act of 1966)

6th Street Viaduct Seismic Improvement Project

October 2011

MEMORANDUM OF AGREEMENT
BETWEEN THE CALIFORNIA DEPARTMENT OF TRANSPORTATION AND
THE CALIFORNIA STATE HISTORIC PRESERVATION OFFICER
REGARDING THE 6TH STREET VIADUCT SEISMIC IMPROVEMENT
PROJECT
LOS ANGELES, LOS ANGELES COUNTY, CALIFORNIA

WHEREAS, the Federal Highways Administration (FHWA) has assigned and the
California Department of Transportation (Caltrans) has assumed FHWA responsibility
for environmental review, consultation, and coordination under the provisions of the
Memorandum of Understanding (MOU) between the Federal Highway Administration
and the California Department of Transportation Concerning the State of California’s
Participation in the Surface Transportation Project Delivery Pilot Program, which
became effective on July 1, 2007, and applies to this project; and
WHEREAS, Caltrans has determined that the proposed replacement of the 6th Street
Viaduct (Bridge No. 53C-1880 and 53-0595) crossing the Los Angeles River, will have
an adverse effect on the 6th Street Viaduct, a property determined to be eligible for the
National Register of Historic Places (NRHP); and
WHEREAS, Caltrans has consulted with the California State Historic Preservation Officer
(SHPO) pursuant to Stipulations X.C., and X.I. of the January 2004, Programmatic
Agreement among the Federal Highway Administration, the Advisory Council on
Historic Preservation, the California State Historic Preservation Officer, and the
California Department of Transportation Regarding Compliance with Section 106 of the
National Historic Preservation Act, as it pertains to the Administration of the FederalAid Highway Program in California (PA), and where the PA so directs, in accordance
with 36 CFR Part 800, the regulations implementing Section 106 of the National Historic
Preservation Act (NHPA) (16 USC Section 470f), as amended, regarding the
Undertaking’s effects on historic properties and has notified the Advisory Council on
Historic Preservation (ACHP) of the adverse effect finding pursuant to pursuant to 36 CFR
§ 800.6(a)(1); and
WHEREAS, Caltrans has thoroughly considered alternatives to the Undertaking, has
determined that the statutory and regulatory constraints on the design of the Undertaking
preclude the possibility of avoiding adverse effects to the historic property during the
Undertaking’s implementation, and has further determined that it will resolve adverse
effects of the Undertaking on the subject historic property through the execution and
implementation of this Memorandum of Agreement (MOA); and
WHEREAS, Caltrans District 7 (District 7) and the City of Los Angeles (City), have
participated in the consultation process and have been invited to concur in this MOA; and
WHEREAS, Caltrans shall ensure that the following stipulations are implemented; and
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NOW, THEREFORE, Caltrans and the SHPO agree that, upon Caltrans’ decision to
proceed with the Undertaking, Caltrans shall ensure that the Undertaking is implemented
in accordance with the following stipulations in order to take into account the effect of
the Undertaking on the historic property, and further agrees that these stipulations shall
govern the Undertaking and all of its parts until this MOA expires or is terminated.
STIPULATIONS
Caltrans shall ensure the following stipulations are implemented:
I. AREA OF POTENTIAL EFFECTS
A. The Area of Potential Effects (APE) for the Undertaking was established to
include all areas within the vicinity of the Sixth Street Viaduct that may contain
historic properties that would be directly or indirectly affected by the
Undertaking. The APE included the maximum existing and proposed right-ofway, project construction easements, staging areas, and temporary or permanent
changes in access. The APE is depicted as Exhibit 3 of Attachment A of this
MOA.
B. If modification of the Undertaking, subsequent to the execution of this MOA,
necessitates the revision of the APE, Caltrans will consult with the City and the
SHPO to facilitate mutual agreement on the subject revisions. If Caltrans, the
City, and the SHPO cannot reach such agreement, then the parties to this MOA
shall resolve the dispute in accordance with stipulation III.D below. If Caltrans
and the SHPO reach mutual agreement on the proposed revisions, the City and
Caltrans will submit a final map of the revisions, consistent with attachment 3 of
the PA, no later than 30 days following such agreement.
II. TREATMENT OF HISTORIC PROPERTIES
A. Prior to the start of any work that could adversely affect any characteristics that
qualify the 6th Street Viaduct (Bridge No. 53C-1880 and 53-0595) as a historic
property, the City shall contact the National Park Service Western Region Office
(NPS) in Oakland, California, to determine if additional recordation is required
for the historic property beyond that provided in “Historic American Engineering
Record, 6th Street Bridge, HAER No. CA-176,” dated May 7, 1996. The City shall
provide NPS 30 days to respond to their additional recordation determination
request. If additional documentation is required, Caltrans shall ensure that the
additional documentation is completed and accepted by NPS before the Viaduct is
altered and/or demolished. The City shall prepare draft and final reports to be
reviewed by Caltrans and NPS.
B. Upon completion, copies of the documentation prescribed in subsection A of this
stipulation, consisting of an acid-free xerographic copy of the report, prepared on
standard 8 ½ X 11 paper, shall be retained by District 7, deposited in the Caltrans
Transportation History Library in Sacramento, and offered by the City to, at a
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minimum, the Los Angeles Public Library, Los Angeles Conservancy, Los
Angeles City Historical Society, Historical Society of Southern California, City of
Los Angeles Office of Historical Resources, and the California Office of Historic
Preservation.
C. The City shall work with the Los Angeles Public Library to place the historical
information from the HABS/HAER report on a City website with a link to a
public library website, such as the Los Angeles Public Library website, available
to the public for a minimum period of three years. The information link will also
be made available to the Caltrans Transportation Library and History Center at
Caltrans Headquarters in Sacramento for inclusion on their website.
D. The City shall produce a documentary (motion picture or video) that addresses the
history of the Los Angeles River Monument bridges, and their importance and use
within the broader contextual history of the City of Los Angeles. The motion
picture or video shall be of broadcast quality, between 30- and 90-minute
duration, and shall be made available to local broadcast stations, public access
channels in the local cable systems, and requesting schools/libraries; one copy
shall be submitted to the Caltrans Transportation Library and History Center at
Caltrans Headquarters in Sacramento.
E. The City shall produce and publish a booklet on the Historic Los Angeles River
Bridges that addresses the history of the monumental concrete bridges of Los
Angeles and this bridge’s place in that history. The booklet shall be similar in
general format to the “Historic Highway Bridges of California” published by the
California Department of Transportation (1991) and shall include high quality
black and white images of the Los Angeles River Bridges, historic photographs or
drawings, as appropriate and text describing each of the bridges’ location, year
built, builder, bridge type, significant character-defining features and its historic
significance. City shall post an electronic version of the booklet on a City website
and produce paper copies for distribution to local libraries, institutions and
historical societies. One copy shall be submitted to the Caltrans Transportation
Library and History Center in Sacramento. City shall maintain the camera-ready
master booklet and produce additional copies if there is demand.
F. The City shall install two new freestanding informative permanent metal plaques
or signage at both ends of the bridge at public locations that provide a brief
history of the bridge, its engineering features and characteristics, and the reasons
it was replaced.
G. The City shall offer artifacts removed from the Viaduct during demolition to local
museums, or other suitable facilities to be determined by the City. The accepting
institutions shall arrange their own transportation to deliver the artifacts to
designated locations.
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III. PROJECT DOCUMENTS CRITERIA AND REVIEW
A. The City shall submit to the SHPO for review and comment Design Development
Drawings, and 30%, 60%, and 90% Construction Documents for work on the 6th
Street Viaduct.
B. SHPO will review the project documents included in each consultation package
submitted by the City to determine whether the Project Documents conform to the
criteria cited in paragraph A of this stipulation. SHPO will provide comments on
each submittal to the City within 30 calendar days of receipt. If the SHPO does
not comment within the time provided, the City may assume that the SHPO
concurs that the package conforms with the criteria cited.
C. The City will incorporate SHPO comments into the Project Documents to the
fullest extent. If the City revises the Project Documents in response to the SHPO
comments, then no further review is required for that submittal. The City will
promptly notify SHPO in writing that it has revised the Project Documents in
accordance with SHPO comments.
D. Should the City object to incorporating any SHPO comments into the Project
Documents, the City will provide SHPO with written explanation of its objection.
Promptly after receiving a written objection from the City, the City and SHPO
shall consult to resolve the objection. If the objection is not resolve, provision of
stipulation IV.C. shall be implemented.

IV. ADMINISTRATIVE PROVISIONS
A. Definitions.
The definitions provided at 36 CFR § 800.16 are applicable throughout this MOA.
B. Professional Qualifications and Standards
Caltrans will ensure that only individuals meeting the Secretary of the Interior’s
Professional Qualification Standards (48 FR 44738-39) in the relevant field of study
carry out or review appropriateness and quality of the actions and products required
by Stipulations II. A-F in this MOA.
C. Discoveries and Unanticipated Effects
If Caltrans determines after construction of the Undertaking has commenced, that the
Undertaking will affect a previously unidentified property that may be eligible for
listing in the National Register, or affect a known historic property in an
unanticipated manner, Caltrans will address the discovery or unanticipated effect in
accordance with 36 CFR § 800.13(b)(3). Caltrans at its discretion may hereunder
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assume any discovered property to be eligible for inclusion in the National Register in
accordance with 36 CFR § 800.13 (c).
D. Resolving Objections
1. Should any party to this MOA object at any time in writing to the manner in
which the terms of this MOA are implemented, to any action carried out or
proposed with respect to implementation of the MOA, or to any document
prepared in accordance with and subject to the terms of the MOA, Caltrans
shall immediately notify the other parties of the objection, request their
comments on the objection within 15 days following receipt of Caltrans’
notification, and proceed to consult with the objecting party for no more than
30 days to resolve the objection. Caltrans will honor the request of the other
parties to participate in the consultation and will take any comments provided
by those parties into account.
2. If the objection is resolved during the 30-day consultation period, Caltrans
may proceed with the disputed action in accordance with the terms of such
resolution.
3. If at the end of the 30 day consultation period, Caltrans determines that the
objection cannot be resolved through such consultation, then Caltrans shall
forward all documentation relevant to the objection to the ACHP, including
Caltrans’ proposed response to the objection, with the expectation that the
ACHP will, within thirty (30) days after receipt of such documentation:
a. Advise Caltrans that the ACHP concurs in Caltrans’ proposed response to
the objection, whereupon Caltrans will respond to the objection
accordingly. The objection shall thereby be resolved; or
b. Provide Caltrans with recommendations, which Caltrans will take into
account in reaching a final decision regarding its response to the objection.
The objection shall thereby be resolved; or
c. Notify Caltrans that the objection will be referred for comment pursuant to
36 CFR § 800.7(c), and proceed to refer the objection and comment.
Caltrans shall take the resulting comments into account in accordance with
36 CFR § 800.7(c)(4) and Section 110(1) of the NHPA. The objection
shall thereby be resolved.
4. Should the ACHP not exercise one of the above options within 30 days after
receipt of all pertinent documentation, Caltrans may assume the ACHP’s
concurrence in its proposed response to the objection and proceed to
implement that response. The objection shall thereby be resolved.
5. Caltrans shall take into account any of the ACHP’s recommendations or
comments provided in accordance with this stipulation with reference only to
the subject of the objection. Caltrans’ responsibility to carry out all other
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actions under this MOA that are not the subject of the objection shall remain
unchanged.
6. At any time during implementation of the measures stipulated in this MOA,
should a member of the public raise an objection in writing pertaining to such
implementation to any signatory party to this MOA, that signatory party shall
immediately notify Caltrans. Caltrans shall immediately notify the other
signatory parties in writing of the objection. Any signatory party may choose
to comment in writing on the objection to Caltrans. Caltrans shall establish a
reasonable time frame for this comment period. Caltrans shall consider the
objection, and in reaching its decision, Caltrans will take all comments from
the other signatory parties into account. Within 15 days following closure of
the comment period, Caltrans will render a decision regarding the objection
and respond to the objecting party. Caltrans will promptly notify the other
signatory parties of its decision in writing, including a copy of the response to
the objecting party. Caltrans’ decision regarding resolution of the objection
will be final. Following issuance of its final decision, Caltrans may authorize
the action subject to dispute hereunder to proceed in accordance with the
terms of that decision.
7. Caltrans shall provide all parties to this MOA, and the ACHP, if the ACHP
has commented, and any parties that have objected pursuant to section D.6 of
this stipulation, with a copy of its final written decision regarding any
objection addressed pursuant to this stipulation.
8. Caltrans may authorize any action subject to objection under this stipulation to
proceed after the objection has been resolved in accordance with the terms of
this stipulation.
E. Amendments
Any signatory party to this MOA may propose that this MOA be amended,
whereupon all signatory parties shall consult to consider such an amendment. The
amendment will be effective on the date that a copy is signed by all of the original
signatories. If the signatories cannot agree to appropriate terms to amend the MOA,
any signatory may terminate the agreement in accordance with Stipulation III.F,
below.
F. Termination
1. If this MOA is not amended as provided for in Stipulation III.E, or if either
signatory proposes termination of this MOA for other reasons, the signatory
party proposing termination shall, in writing, notify the other MOA parties,
explain the reasons for proposing termination, and consult with the other
parties for at least 30 days to seek alternatives to termination. Such
consultation shall not be required if Caltrans proposes termination because the
Undertaking no longer meets the definition set forth in 36 CFR § 800.16(y).
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Attachment A: APE MAPPING

The APE Map is being kept on file with the City of Los Angeles
and Caltrans.
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