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Please address each of the following 
areas in your nomination, adhering to the 
sequence below when possible.

•  Completion date contained in contract. Any time 
extensions granted should be addressed in the 
submittal. 

•  Construction schedule, management, and control 
techniques used. Use of alternative materials, 
practices of funding that demonstrates a 
commitment to sustainability.

•  Safety performance including number of lost-time 
injuries per 1,000 man-hours worked and overall 
safety program employed during the 
construction phase.

•  Environmental considerations including special 
steps taken to preserve and protect the environment,
endangered species, etc., during the construction 
phase.

•
the agency, consultant and contractor to protect public
lives and property, minimize public inconvenience and 
improve relations.

•  Unusual accomplishments under adverse conditions, 
including but not limited to, adverse weather, soil or 
site conditions, or other occurrences over which there
was no control.

•  Additional considerations you would like to bring to the 
attention of the project review panel, such as innovations 
in technology and/or management applications during the 
project.

NOTE: Supporting documentation is        limited to 20 pages, 
exclusive of photographs and nomination form. Photographs will 
be used for promotional purposes by the association. Submittal 
should include nomination form and supporting documentation 
form, and photographs. No letters of recommendation please. 
Simultaneous nomination of the same project in two categories is 
not permitted. 

Nominated by: (Can only be nominated by managing 
public agency or APWA chapters.) Projects that involve or reside 
within two or more chapters locations can be co-nomiated. Each 
chapter will receive credit to submit a PACE nomination. All 
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Good things come to those who wait. In this case, the 
City of Yakima (City) waited 65 years to have two major 
arterials in the middle of its downtown grade separated 
from the railroad tracks that have always bisected the City. 
Perseverance and technological advances made it possible 
for the City to finally grade separate Martin Luther King Jr. 
Boulevard (MLK) and Lincoln Avenue (Lincoln) from the 
railroad.

In the late 1800s, the City developed with the railroad at 
its core. The railroad was the only economical means of 
transporting Yakima’s agricultural abundance around the 
state, country, and world. With ever-increasing traffic and 
a highly publicized death at a crossing, the need for grade 
separations was clear. A few were built south of downtown 
in the mid-1900s, but the City was stymied twice in its 
efforts to build grade separations at MLK and Lincoln. With 
the technologies available at the time, overpasses were the 
logical solution and preliminary engineering (including the 
rendering below) was completed. However, these 

overpasses were not built due to strong local opposition 
that the tall bridges would be an eyesore, the clearance 
over the tracks would cause MLK and Lincoln to lose 
multiple at-grade intersections with roads parallel to the 
tracks, and access would be lost for three blocks off of MLK 
and Lincoln.

By the late 1990s, the increasing number of trains between 
Seattle and Chicago moving goods to and from Asia 
threatened to cause severe traffic congestion, damaging 
Yakima’s agricultural livelihood and blocking time-critical 
emergency responders. The City had to try again, but 
this time the solution would have to be underpasses. 
Underpasses did not create the eyesore that the overpasses 
did and because underpasses required less clearance 
than overpasses, underpasses eliminated most of the 
intersection and access concerns (as can be seen in the 
aerial of the completed underpasses below).

The problem with underpasses was that the roadways 
needed to be lowered 23 feet, but groundwater was only 
13 feet down. While technology had advanced to where 
this could be done without damaging adjacent buildings 
or impacting continuous railroad operations, underpasses 
did entail significant risks. During construction of the first 
underpass, the risks inherent to keeping the groundwater 
out of the underpass proved too great for the selected 
technology. The project team had to come up with another 
way to seal off the groundwater. What follows are the 
details of how this considerable challenge was overcome 
and how the project team’s innovative solution will benefit 
owners and the engineering profession for a long time to 
come.

EXECUTIVE SUMMARY

Aerial of Completed Underpasses

Rendering of Overpasses Proposed in 1970
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PROJECT BACKGROUND

WHY AN UNDERPASS?

Having tried unsuccessfully to gain acceptance to build 
overpasses at MLK and Lincoln around 1950 and again 
around 1970, the City’s third try, starting in 2000, used 
underpasses in order to overcome the strong local 
opposition to the impacts caused by overpasses. The main 
reason underpasses could succeed, where overpasses could 
not, is because of the required clearances for traffic under 
bridges. As shown in the figure below, the new roadway 
grade for an underpass needed to be 23 feet below the 
existing roadway. For an overpass, the bottom of the 
bridge girders had to clear a train rather than a truck, so the 
16.5-foot required minimum clearance becomes  
23.5 feet. Not only does this make the bridge 30 feet 
high (taller than most adjacent buildings), it also makes it 
incapable of maintaining at-grade intersections with both 
1st Street and 1st Avenue, which are vital roadways parallel 
to the tracks. With its reduced clearance, an underpass was 
able to maintain these at-grade intersections.

But as shown in the cross section of the underpass on 
the next page, lowering the roadway 23 feet put it 10 feet 
below the groundwater elevation. An underpass structure 
needed to be built that performed like a boat hull, with the 
sides and bottom of the underpass being watertight 

building an underpass below groundwater was to excavate 
a large hole, pump the groundwater out of the hole, and 
then build a watertight concrete structure in the hole. 
However, at this location, none of that was practical. 
The excavation would undermine century-old adjacent 
buildings, extensive amounts of contaminated groundwater 
would need to be cleaned and disposed of, and an 
operational railway would have had to run through the 
middle of the excavation at all times. 

NEW TECHNOLOGIES FOR  
CONSTRUCTING AN UNDERPASS

Between 1970 and 2000, though, new technologies had 
emerged that cast the underpass in a new light. The first 
innovation was a secant pile wall. These walls consist of 
interlocking 4-foot-diameter concrete columns poured in 

Underpass Clearance Requirements

to keep the surrounding 
water out. The primary  
reason that underpasses 
were not practical in 1950 or 
1970 is that at those times 
the prevailing technique for
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the ground. Working from the existing ground surface, a 
line of 4-foot-diameter holes are drilled into the ground to 
depths below the final underpass roadway elevation. These 
holes have 3-foot spaces between them and the holes are 
filled with a weak concrete without reinforcement. On a 
second pass, 4-foot-diameter holes are drilled on the same 
line centered in each of the 3-foot gaps. These holes are 
drilled through a portion of the initial columns on either 
side. These second pass columns are filled with strong 
concrete and steel reinforcing. This process produces the 
completed sidewalls of the underpass boat without having 
to do any mass excavation or dewatering and without 
affecting the stability of the tracks or adjacent buildings. 
The interlocking construction is virtually watertight to 
prevent water from coming in through the sides, and the 
secondary structural concrete columns provide the stability 
to keep the walls from leaning inward when the underpass 
is excavated between them later on. The walls also serve as 
the supports for each end of the railroad bridge.

A more critical innovation that came after secant piles was 
the ability to also construct the bottom of the underpass 
(the bottom of the boat hull) working on dry soil just 
above the groundwater elevation, without mass excavation 
or dewatering and without affecting the stability of the 
tracks or adjacent buildings. This below ground structure 
is called the bottom seal because its primary purpose is to 
seal off the flow of groundwater through the bottom of 
the underpass. Together, the secant pile side walls and the 
bottom seal create the hull of the boat. Just as a boat will 

float as long as it has a watertight hull and weighs less than 
the water it displaces, so would this underpass boat float 
if not designed properly. However, this underpass “boat” 
could not be allowed to float. The secant pile walls and 
bottom seal had to be substantial enough to weigh more 
than the groundwater the underpass displaced (this boat 
had to be heavy enough so that it sat on the bottom rather 
than floated). 

The general term for this new technology to build the 
bottom seal is “ground improvement.” This is a rapidly 
developing construction field, and there are many different 

Underpass Cross Section

Secant Pile Wall Plan View
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types of ground improvement, but the universal concept is 
that existing subsurface soils are modified in their existing 
location to meet specific project requirements (blocking 
water infiltration and providing weight in this case). The 
critical factor in deciding what ground improvement 
method to use is matching the right method to the physical 
properties of the soil being improved.

CHALLENGES OF GROUND  
IMPROVEMENT TECHNIQUES

Projects involving subsurface soils are inherently risky; this 
project, which included modifying over 10,000 cubic yards 
of subsurface soil and incorporating that modified soil into 
the final project, was even more risky. To help limit that risk, 
three separate soil exploration programs were undertaken, 
including digging 25-foot-deep test pits adjacent to each 
proposed underpass. 

Based on these geotechnical studies and discussions 
with ground improvement contractors, the soils at both 
sites were deemed to be appropriate for two common 
ground improvement techniques: jet grouting (JG) and 
permeation grouting (PG). Both force a cement slurry down 
a pipe drilled into the ground and disperse the slurry into 
the surrounding soils to create an in-place mass of weak 
concrete. Both rely on injecting the slurry under pressure so 
that it spreads out from the pipe and fills the voids between 
soil particles. PG’s low-pressure injection of slurry allows the 
grout to flow slowly and find its way into the soil voids for 

several feet all around 
each injection pipe; 
JG injects the slurry 
at 10 to 30 times the 
pressure of PG. The 
slurry is forced down 
the injection pipe 
and out a small hole 
in the side near the 
bottom. JG’s high 
pressure forces many 
of the smaller existing 
soil particles to the 
surface and replaces 
that soil with the 
cement slurry. 

Because of JG’s very 
high pressure, the slurry generally travels in a straight line 
away from the injection pipe. Either it displaces smaller 
grained soils or is stopped by larger immovable rocks. 
When the rock stops the slurry, the soil on the far side of 
the rock does not get treated and remains permeable, an 
effect called “shadowing.” With a grid of many hundreds 
of injection points across the area of the bottom seal, the 
shadowed soils will likely get treated from an injection point 
somewhere nearby. Isolated untreated pockets are not a 
problem since the seal is 5 to 13 feet thick. However, as the 
number and size of the rocks increase, multiple shadowed 
areas start to line up and provide paths for groundwater 
to penetrate the seal. JG will ultimately fail to produce a 
bottom seal with the appropriate water tightness when 
there are too many contiguous shadowed areas. 

The challenge for PG comes from the smallest soils. The 
slurry for PG is injected under low pressure and can travel 
slowly in all directions from the injection point until it fills all 
the voids within a certain radius, even when it has to travel 
around larger rocks to fill the voids on the far side of the 
rock. However, too many small silt and clay particles (smaller 
than the cement particles in the slurry being injected) can 
clog the pathway through the voids, halting the slurry 
from filling all the voids in the desired radius. Increasing the 
pressure to force the slurry in can cause the soil to crack if 
the pathways are blocked. The slurry will go in, but it will fill 
thin cracks in the soil, leaving much of the soil in the target 
radius untreated, thereby failing to produce a bottom seal 
with the appropriate impermeability.

MLK Test PitExposed Secant Pile Wall After Underpass Excavation
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CRITERION

Though the three geotechnical explorations performed 
at the site indicated that both JG and PG methods should 
work, there was always a risk that some of the unsampled 
soils could be different than those sampled in the three 
geotechnical explorations, resulting in problems for JG and/
or PG. 

Each underpass was bid as its own project as full funding 
of both underpasses was not in hand when design was 
complete. The ground improvement subcontractor for the 
first underpass (Lincoln) chose to use PG, based on their 
analysis of the soil sampling results. However, their grouting 
results were mixed from the start, as some injection holes 
stopped taking slurry before the required amount had 
been injected. Excavation of the treated soils also revealed 
mixed results. Despite various and all known exhaustive 
refinements to the PG method over several months, some 
areas continued to take the slurry as required while others 
did not.  Ultimately, the ground improvement subcontractor 
was unable to construct the bottom seal using PG. 

Lincoln construction was specified to be completed in  
260 working days, or approximately 13 calendar months. 
Construction began in April 2010 and was scheduled to be 

completed in May 2011. Two time extensions were granted 
to the contractor. The first extension was eight months 
and covered the time spent trying to come up with a PG 
refinement that would work, time to further investigate 
the soils to determine why PG was not working, and time 
to design and construct the bottom seal by alternate 
methods. The revised bottom seal was completed in 
November 2011; however, at that time of year, there was 
a total shutdown of all the asphalt plants that caused a 
necessary additional time extension. Once the asphalt 
plants reopened in March 2012, Lincoln was able to be 
completed and opened in May 2012. 

The revised bottom seal design is detailed under  
Criterion 6 – Unusual Accomplishments Under Adverse 
Conditions. The revised design was specified for 
construction of MLK. The MLK contract was required to 
be completed in 300 working days, or approximately 
15 calendar months. With the new knowledge of how 
to successfully construct the bottom seal in these tricky 
conditions and an in-depth understanding of the site 
subsurface soils, construction of MLK began in April 2013 
and was completed on schedule in July 2014 without any 
time extensions needed.

Completion date contained in contract and time extensions granted.1

Construction of Secant Pile Wall Columns (above) and Partially Excavated Underpass (below)
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CRITERION

Although MLK and Lincoln were one large project all 
through design, environmental review, and right-of-way 
acquisition, they did not end up being built under a single 
construction contract. This was because when they were 
ready to be advertised for bid in late 2009, the City had not 
secured enough funds to build both of them. The decision 
was to build one underpass (Lincoln) and use that to show 
the City’s commitment and to inspire the funding partners 
to commit the final funding to build the second. Building 
both was critical as Lincoln and MLK are major downtown 
arterials one block apart that are each three lanes one-
way (Lincoln westbound and MLK eastbound). They are 
a couplet that work together as the most travelled east-
west connection in Yakima. Lincoln was chosen to be 
constructed first to improve emergency response times 
west of the tracks from the fire station just east of the 
tracks and just north of Lincoln.

MLK and Lincoln had been crossing the tracks at grade 
for over 100 years and the City had been trying to 
grade separate them for over 60 years. This third grade 
separation attempt alone, had taken over 10 years. This 
really was the City’s last, and best hope of getting this 
project done any time in the foreseeable future. So 
when the effort to build Lincoln’s PG bottom seal was 
not working, the project team of the City, engineers, 
and contractor had to manage the setback with one 
overriding goal in mind: not just to complete Lincoln, but 
to do it in such a way as to restore the faith of the funding 
partners and secure enough funding to complete MLK 
also. 

KEEPING THE PROJECT  
UNDER THE TRACKS ON TRACK

As it was becoming clear, in the fall of 2010, that PG was 
not going to work, the project team was faced with 
the difficult question of what to do next to complete 
the bottom seal. All too often, when projects hit such 
hurdles the parties involved can become contentious 
when financial concerns take precendence over solving 
the problem and completing the project. This would 
have doomed any chance of building MLK and might 
have even left Lincoln a big muddy hole. The City set the 
tone for a calmer and productive working environment. 
The team was greatly aided by having not one, but two 

very proactive contractors (general contractor Apollo 
and secant pile wall subcontractor Scheffler Northwest 
(Scheffler)) that were determined to be active participants 
in solving the problem.

The first question to be answered was why PG was not 
working. In order to keep the project moving forward, 
it was determined to be in the City’s best interest to 
perform additional borings to confirm if the grouter’s 
claim of changed soil conditions was valid. The borings 
were completed in early 2011 and the results showed 
that indeed some of these borings did contain more fine 
silts and clays than any previous samples had shown. The 
results also indicated that some of the soil samples could 
not be expected to be groutable using PG. This answered 
why PG was not working, but it did not answer the 
question of what to do next.

The City then made what proved to be the project’s most 
important decision. Even though the failure of PG due 
to finer than expected soils had no impact on whether 
or not JG would work, the City’s reduced risk tolerance 
for ground improvement led them to rule out trying JG. 
The City had confidence in the BergerABAM, Apollo, and 
Scheffler team and directed them to come up with a non-
ground improvement way to build the bottom seal. What 
followed was an open and honest collaboration of the 
engineers and contractors to arrive at a solution that had 
never been used before (see Criterion 6 for more details 
on the solution).

The finances of all the project team’s members were at risk 
when PG didn’t work. However, the City knew there was 
more at risk than that, namely not completing one or both 
of the underpasses. Completing Lincoln with the new 
method restored the confidence of the funding partners 
who committed the final funding needed to build MLK.

Construction schedule, management, and control techniques. 2

MLK and Lincoln had been crossing the tracks at grade 
for over 100 years and the City had been trying to grade 

separate them for over 60 years...This really was the 
City’s last, and best hope of getting this project done any 

time in the foreseeable future. 
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COMMITMENT TO SUSTAINABILITY

It is known that at least some of the groundwater around the project site is contaminated. The contract allowed the 
underpasses to have a small amount of infiltration through the walls and bottom seal (even boats have bilge pumps 
because some water is always going to get in). In addition to the groundwater infiltration, the stormwater from the 
underpasses also had to be collected and discharged. The design could have just discharged the water into the City’s 
storm drain system but that risked introducing unknown contaminants directly into the Yakima River. Instead, the design 
included a stormwater treatment facility on-site that discharged into an on-site infiltration pond. While the treatment 
facility would not remove all the contaminants, it would remove some and then reinject the water into the ground 
where it could travel through several more miles of naturally cleansing soils before reaching the river. A more detailed 
explanation of sustainability measures used over the course of this project is described in Criteria 4 and 6. 

Stormwater Pumping and Treatment Facility

2

Project During Construction
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CRITERION

Safety and traffic control were of the utmost importance 
for the design and construction teams for these projects. 
Because MLK and Lincoln are two high-volume major 
arterials in the heart of downtown Yakima, safety has 
always been a major concern for the area. It was also 
critical to keep the railroad continuously operating 
through the middle of the construction sites. The 
contractors carefully considered each potential risk and 
implemented an aggressive safety program to ensure the 
safety and security of the team and the community. 

Site-specific safety plans were developed and compliant 
with all Washington Industrial Safety and Health Act 
established criteria, as well as the additional rigorous 
training and safety requirements implemented by the 
Burlington Northern Santa Fe (BNSF) Railway. The prime 
construction contractor was required to have a designated 
safety officer on site at all times. A hazards assessment 
was conducted before construction commenced for 
each phase, and the assessment was updated regularly as 
construction proceeded and altered the job site. Weekly 
formal safety meetings were held during all phases of the 
project, and daily meetings were conducted by individual 
work crews to review any potential hazards associated 
with each day’s specific tasks. 

As a testament to the contractors’ commitment to safety, 
zero lost-time injuries occurred during the construction of 
both grade separation projects, which involved multiple 
phases. 

As a duty to the contractors’ teams and the community, 
maintaining a “zero accident” environment on work 
sites was the highest priority. This record was achieved 
through rigorous training programs, employing best work 
practices, engaging innovative people, and continuously 
refining processes and approach. Effective safety 
programs go well beyond traditional training programs. 

Apollo, the prime contractor on Lincoln, has a proven 
track record of safety in the construction industry. In 
2012, the company was named the safest construction 

company in Washington State, based on its experience 
modification rate, for the third year in a row. This 
achievement in safety was attainable because of 
the company’s active employee participation, safety 
training, work site hazard identification and control, and 
management commitment. Internal safety programs 
are developed and taught in-house and use a hands-
on approach to solve safety issues. Safety and accident 
prevention programs are typically comprised of the 
following components.

 • Accident prevention program
 • Project management and emergency contact 

information
 • Safety and health rules, regulations, and policies 

posted and observed
 • Personnel protective equipment
 • Medical and emergency response information
 • Incident reporting procedures
 • Subcontractor safety requirements
 • Site-specific requirements
 • Project-specific requirements 
 • Traffic control plan
 • Public protection plan

For Apollo, completing projects without job-related 
injuries is not a goal but an expectation. “Apollo has 
proven many times injury free jobs are possible,” 
comments Vice President, Dan Briscoe. The City of Yakima 
project was no exception to this rule. 

Safety program employed during construction phase. Results of safety performance.3

Prime Contractors

Apollo and Mowat

Man-Hours

46,896

Lost-Time Injuries

None

Working with a Train Passing Through the Project Site
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The physical environment affected by these underpasses 
consisted of three primary categories: air, water, and 
historic structures.

AIR QUALITY 

Downtown Yakima, including the railroad crossings at 
MLK and Lincoln, is within a Federal Clean Air Act non-
attainment area for carbon monoxide (CO) levels. The 
primary source of the CO is idling cars during rush hour. 
While much of the CO is produced by cars idling at traffic 
signals, there is also a significant amount produced by cars 
idling waiting for mile-long trains to pass. During rush hour 
cars could be stopped for blocks in many directions and 
left idling for up to 10 minutes. Reducing CO emissions 
in downtown Yakima was one of the stated goals of this 
project that was achieved when the traffic backups caused 
by trains were eliminated at MLK and Lincoln.

GROUNDWATER CONTAMINATION

A major goal during the design of the underpasses 
was to keep groundwater exposure, removal, and 
disposal to an absolute minimum. Often, this is done 
to avoid contaminating the groundwater, but in this 
case it was necessary to prevent the groundwater from 
contaminating anything else. Immediately adjacent 
to MLK or Lincoln or both were a current gas station, a 
current auto repair shop, a former gas station, a former 
dry cleaner, and still active century old fruit processing 
and nitrogen storage warehouses. The current gas station 
once had to replace a leaking underground fuel storage 
tank and still had active monitoring wells. Contaminated 
soils and groundwater were encountered nearby during 
construction. All of this would already have been a

concern, but the biggest concern of all was that a 

300-foot-wide swath of active railroads had also been 
there for over 130 years, as well as a railroad maintenance 
and storage yard existing on the property between MLK 
and Lincoln.

The major design consideration that resulted from the 
concern about contaminated groundwater was that there 
could not be any significant dewatering of excavations. 
The ground was quite permeable, and there would 
be too much contaminated water to deal with for any 
unconfined excavation below groundwater. There was no 
suitable discharge for it, and there would be far too much 
to haul away in 55-gallon drums. The answer to these 
concerns was to build the complete watertight underpass 
underground before any mass excavation below 
groundwater. When it finally came time to excavate within 
the underpass, that area was contained by the secant 
walls and bottom seal and had very little water in it.

PRESERVATION OF HISTORIC BUILDINGS

The railroad opened in Yakima in the 1880s and through 
this section of downtown Yakima, produce warehouses 
lined the west edge of the tracks in order to easily 
load their goods onto the trains. Some of the original 
warehouses are over a century old, and they are still there 
and still operational along what is known as Fruit Row. 
Their mortared river rock foundations can still be seen 
within feet of where the underpasses were going to be 
built. Special care needed to be taken during construction 
to protect these structures. Specifications were included in 
the contract prohibiting impact demolition and vibratory 
compaction close to the buildings and prohibiting impact 
pile driving anywhere on the project.

CRITERION Environmental considerations to preserve and protect the environment. 4

Century Old Building’s River Rock Foundation
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CRITERION

As described throughout the rest of this nomination, this 
project was very challenging to design and construct. 
However, there is no question that the single greatest 
challenge for this project was community relations. Strong 
local opposition stalled the City’s past efforts to design 
and build these grade separations in 1950 and again in 
1970. The City knew very well the resistance they were 
going to face when they restarted the project again in 
2000. In fact, many of the same individuals and companies 
that campaigned against the project in 1970 were still 
around and still resisting. The City had learned from their 
previous experiences and, together with BergerABAM, 
formulated a multi-pronged strategy to win over the 
project’s detractors. That plan consisted of the following 
elements.

 • Early involvement of the local community in the 
design process

 • Public outreach to keep the community up to date 
on the project’s development

 • Mitigation of project impacts
 • Environmental documentation
 • Construction detour planning and implementation
 • Public access to the contractors during construction

EARLY INVOLVEMENT OF THE LOCAL 
COMMUNITY IN THE DESIGN PROCESS

The project team’s first efforts were to assemble three 
groups to guide the development of the project; the 
Citizen’s Advisory Group (CAG), the Project Guidance 
Team (PGT), and the Interdisciplinary Team (IDT). The CAG 
consisted of local property and business owners and 
elected City officials. The PGT consisted of representatives 
from the major funding partners. The IDT consisted of 
technical experts from engineering, economic, and 
environmental fields. These three teams met roughly each 
month for close to a year to develop, evaluate, and pare 
down project alternatives.

Of these, the CAG was the most critical. The vital first step 
for the CAG was to get buy-in that the grade separations 
were needed. For over 10 years leading up to restarting 
this project, the railroad line through Yakima was closed 
over the mountains to Seattle; thus, there were almost no 
trains through Yakima. The CAG needed to be educated 
that the line to Seattle had been reopened by BNSF and 

that BNSF could be sending more than 20 mile-long trains 
per day through Yakima in the future. Once the need for 
the grade separations was established, many alternatives 
were proposed and evaluated. The main focus here was 
to demonstrate that circumstances were different now 
and many of the past objections to overpasses would be 
eliminated by building underpasses.

In addition to MLK and Lincoln, there were two other 
at-grade crossings within a block or two at Yakima 
Avenue and D Street. To limit the depth and cost of 
the underpasses, the project team wanted to raise the 
tracks five feet through this area. To do this, though, an 
underpass would also be needed at Yakima Avenue, 
and the crossing at lightly travelled D Street would have 
to be closed. Yakima Avenue is a major arterial and the 
downtown’s main retail street. The business owners along 
Yakima Avenue that would lose their frontage along 
the underpass were adamant that Yakima Avenue be 
left at grade. The City listened to the CAG and business 
owners, and it was unanimously decided to construct 
underpasses only at MLK and Lincoln and not raise the 
railroad tracks.

PUBLIC OUTREACH

The City spent considerable time and effort to meet 
directly with the adjacent property and business owners, 
but they knew that thousands of residents throughout 
Yakima would also be affected. The City used several 
means to keep the larger community involved. This 
effort included media briefings, coverage on Yakima’s 
governmental cable channel, newsletters sent to 
thousands of residents, a webpage dedicated to the 
project, and several open houses.

Summary of community relations efforts.5

Sample Newsletter
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MITIGATION OF COMMUNITY IMPACTS

A key benefit of using underpasses was that the at-grade intersections of MLK and Lincoln with 1st Avenue and 1st 
Street could be maintained. However, there was another street (Front Street) between the tracks and 1st Street: the 
at-grade intersections of Front Street with MLK and Lincoln could not be maintained. Front Street was Yakima’s original 
main street and featured the original city hall, opera house, and train station in a historic district just south of MLK. It was 
home to a variety of businesses that would endure a significant hardship if access to the historic district from MLK and 
Lincoln was lost.

The City worked with the property and business owners on a mitigation plan to be included in and funded by the 
grade separation project. Before the underpasses were even started, construction was completed that rebuilt the 
district’s 100-year-old public utilities, the roadway with brick pavers, the sidewalks, and added vintage style street 
lamps, tree grates, and other amenities. The work in this one-block area helped spur an urban revitalization throughout 
the area when the owners followed by renovating their historic buildings and the City continued complete sidewalk 
replacement, added vintage style lighting, hanging flower baskets, street trees, irrigation and other amenities on 
more than 1.2 miles of Yakima Avenue along with many adjacent streets throughout the downtown core. Comparing 
downtown Yakima today to just 10 years ago is a spectacular example of the progress that can be achieved with a 
modest amount of public seed funding.

5

Historic District Renovations
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ENVIRONMENTAL DOCUMENTATION

Because this project had federal funding, the lead agency 
for the environmental review was the Federal Highway 
Administration (FHWA). Being in a totally developed 
area, the project had few traditional environmental 
(flora and fauna) impacts and the FHWA believed a 
categorical exclusion would suffice for the environmental 
documentation. In a rare twist, the City wanted a higher 
level of documentation than FHWA because of the local 
community’s concern with socioeconomic impacts. 
The City prevailed and an environmental assessment 
was completed for the project. The two primary special 
studies supporting the document were an economic 
assessment and a transportation impact analysis. The City 
made sure they were protected from legal challenges 
by addressing all concerns, allowing appropriate review 
procedures, and getting a finding of no significant impact 
ruling from FHWA.

CONSTRUCTION DETOUR  
PLANNING AND IMPLEMENTATION

Building the underpasses in the footprint of the existing 
roadways left no room for the roadways to remain open. 
As a result, 18,000 vehicles per day would have to cross 
the tracks elsewhere for several years. During construction 
of Lincoln, Lincoln’s westbound traffic was rerouted onto 
MLK. Given that MLK was three lanes one-way eastbound, 
this required many modifications. The parallel parking on 
both sides was removed and the roadway restriped for 
four lanes plus a two-way left turn lane. Multiple traffic 
signals were only oriented to eastbound traffic and new 
signal heads had to be added for the westbound traffic. 
Most importantly, the railroad crossing signal and gate 
only covered eastbound traffic, so a new signal and gate 
were added for westbound traffic. Extensive public notice 
was given for these changes, including portable message 
signing weeks in advance on all affected streets.

Traffic data collected during the construction of Lincoln 
indicated that less traffic used the detour than expected. 
Drivers were using other routes further away from 
downtown to get across the tracks. 

When Lincoln was completed and MLK was closed, the 
intent had been to put four narrow lanes of two-way 
traffic on Lincoln; however, given driver familiarity with 
alternate routes, it was decided to leave Lincoln one-way 
westbound and let the eastbound MLK drivers use their 
preferred alternative routes as they had done during 
Lincoln’s construction. In the end, traffic issues were 
minimal during both closures.

PUBLIC ACCESS TO THE  
CONTRACTORS DURING CONSTRUCTION

A number of businesses were immediately adjacent to 
the two underpass construction sites. Impacts to these 
businesses varied during the duration of the construction, 
and not all of the impacts could be anticipated ahead 
of time. The City wanted to be sure that these business 
owners had easy access to the contractor to remedy 
any concerns that came up. To do this, BergerABAM and 
the City developed a specification and a lump sum bid 
item specifically for this purpose. Among other things, 
the specification required the contractor to identify a 
lead public spokesperson to attend a minimum of one 
meeting per month with local business representatives. 
The contractor was also required to identify a key 
project person on site to establish and maintain direct 
relationships with affected businesses.

5

“BergerABAM did us a great service in establishing 
stakeholder and project guidance teams from 

community members to create a public/private 
ownership. And despite a tenuous City Council, 

BergerABAM was able to alleviate their concerns and 
create a working partnership.”

-- Brett Sheffield, Chief Engineer, City of Yakima
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CRITERION

As described earlier under Criterion 1, the challenge 
encountered using PG and the decision not to try JG or 
any other ground improvement techniques to construct 
the Lincoln bottom seal steered the project team to find a 
course that led to the use of an existing technology in an 
innovative new way. The discovery of this design solution 
revolutionized the construction of bottom seals. The new 
methodology would come to be known by the project 
team as “drill and fill.” 

The existing technology constructs augercast piles with 
a continuous flight auger (CFA). A CFA is a large-diameter 
(4-foot diameter for this project) drill bit with continuous 
drill spirals around a hollow central pipe. An augercast 
pile is constructed by drilling the auger into the ground 
without bringing any of the soils to the surface (like 
a corkscrew into a cork). When the auger reaches the 
desired depth, concrete is poured down the central pipe 
and fills the void created as the auger is lifted with all 
the soil held on top of the auger’s spirals. This results in a 
concrete column—an augercast pile—in the ground.

Having performed extensive drilling in these difficult soils, 
Scheffler (the secant pile wall subcontractor) eventually 

became confident they could construct the bottom 
seal using an overlapping grid of CFA piles. The primary 
issues were that the power of the CFA drill equipment 
only allowed for limited cutting (secanting) into adjacent 
columns, and all secanting had to be balanced on the 
opposite sides of any pile being drilled to keep the drill bit 
from deflecting out of vertical alignment. 

This method was much less risky than ground 
improvement methods because it almost totally replaced 
the existing soils with concrete (96 percent of the seal 
volume). Still, as can be seen in the figure on page 14, 
the limits on the overlap of columns caused a series of 
small triangular areas of remaining native soil (4 percent 
of the seal volume) that could allow groundwater to flow 
through them into the underpass. 

The existing plans for the required storm drainage system 
neatly solved this problem with minimal risk or expense. 
Because much of the stormwater in the underpass would 
be collected below groundwater elevation, a deep 
manhole had to be constructed outside the underpass 
with several pumps in it to pump water from the low point 
of the underpass to an infiltration pond at the surface. 

Accomplishments under adverse conditions.6

Continuous Flight Auger
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Because water had to be pumped out of the underpass 
regardless of whether there was infiltration through the 
bottom seal or not, it was most cost effective to allow 
some infiltration that could be pumped out along with 
the stormwater, rather than requiring a 100 percent 
water-tight seal. Once the underpass was excavated to 
the top of the bottom seal (the top of the augercast pile 
grid can be seen in the image above), the infiltration 
rate was measured and determined to be slightly above 
the allowable 100 gallons per minute. Several of the 
worst leaking soil columns were located and sealed with 
concrete, and the infiltration rate was lowered to  
25 gallons per minute—finally completing the bottom 
seal.

Though this was a complex project with considerable 
risk involved in constructing the bottom seal, the many 
challenges forced the project team to innovate a new 
method of building a bottom seal for less cost and with 
far less risk. This innovation for Lincoln reaped rewards 
when this new construction method was then put into 
place less than a year later on the nearly identical MLK 
underpass just 400 feet away. 

In 2002, BergerABAM was on a team that successfully built 
an underpass using a ground improvement bottom seal in 
Tukwila, Washington, for $5 million. The seal for Lincoln 
was slightly smaller, and after consultation with multiple 

ground improvement contractors, the estimate for 
Lincoln’s bottom seal was set at $3.85 million at the height 
of the building boom in 2008. The project was bid at the 
height of the recession in late 2009 and the bids all came 
in low, with the bottom seal at $2.7 million. MLK was bid 
in late 2012 in a more competitive bidding environment. 
The drill and fill method used to complete Lincoln was 
specified for MLK. The winning bid for the bottom seal for 
MLK was $1.85 million. With a considerable reduction in 
risk, the MLK drill and fill seal cost $3.15 million less than 
the 2002 Tukwila ground improvement seal,  
$2 million less than the 2008 estimate for the Lincoln 
ground improvement seal, and $0.85 million less than the 
low-balled 2009 ground improvement seal bid for Lincoln.
 
Obtaining the funding to build MLK seemed highly 
unlikely during the most challenging times with the 
Lincoln seal. However, the project team’s solution for the 
Lincoln seal showed MLK’s seal could be built for less cost 
and with less risk; as a result, the federal and state funding 
partners committed an additional $7 million to cover the 
cost overrun on Lincoln and provide the final funding 
needed to build MLK. MLK was successfully completed on 
schedule and within budget. 

BergerABAM is already designing their next high 
groundwater underpass with drill and fill. Likewise, many 
other owners and project teams will be able to save 
millions of dollars on many future projects.

6

Drill and Fill Plan 
View (pictured left) 

Exposed Tops of Drill and 
Fill Bottom Seal Columns

(pictured right)
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CRITERION

RIGHT-OF-WAY ACQUISITION FROM BNSF

One of the most critical tools public agencies have when they undertake transportation projects like these grade 
separations, is the law of eminent domain. Eminent domain prescribes a procedure by which a public agency can acquire 
almost any private property in order to complete a project for the greater public good. This project was one of the rare 
occasions where the “almost any private property” exception came into play. One of the few exceptions is that public 
agencies cannot forcibly acquire privately owned operational railroad property. In this case, it was BNSF’s  
300-foot-wide swath of late 1800s land grant property through the middle of Yakima. The reason for this is that 
purchasing such property and removing the tracks would render hundreds of miles of railroad tracks worthless.

While the City did not need to purchase and close the tracks within this 300-foot swath, there was a need to purchase 
BNSF’s maintenance and storage yard between MLK and Lincoln just west of the tracks (see aerial below). There were two 
reasons for this: first, the City needed land between the two underpasses to build the infiltration pond to be fed by the 
pump systems of both underpasses and, second, this area would only have one 12-foot-wide access driveway that could 
not accommodate an oversized flatbed truck that BNSF had to drive into this property. Even though this property did not 
have any tracks, the entire 300-foot width was still an exception to the law of eminent domain.

Technological innovations and additional unique applications.7

BNSF Access Solution
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There was other land BNSF had in Yakima where they 
could rebuild this office and yard, so they did not object 
to the City buying it and moving. The City followed the 
eminent domain laws and appraised the building and 
property and made an offer. BNSF responded with a 
price and list of requirements that was much higher 
and centered on the value of, and cost to, rebuild the 
maintenance office on the property. In normal eminent 
domain situations, this leads to a process of independent 
appraisals, counter offers, negotiations, and in the worst 
case, the City going to court to force the sale. In this case, 
BNSF’s conditions were “take it or leave it” and this actually 
threatened to put an end to the project. 

Because the eminent domain laws are strict about 
what the City can do with public funds when acquiring 
land, BNSF’s proposals were deemed unallowable. 
The proposed high price was not a cost the City could 
legitimately pay for under these laws. Having overcome 
major hurdles on the project, including public opposition 
and environmental approval, this right-of-way acquisition 
process roadblock was a devastating blow to the project 
team.

As with all the other hurdles encountered along the way, 
the team once again attained a solution. First, a new 
location was needed for the pond. BNSF also owned 
the property between Front Street and the tracks. There 
were no facilities on this property and the City and BNSF 
were able to reach an agreement within the confines of 
the laws. The property was not quite large enough for 
the infiltration facility, so the team realigned Front Street 
slightly to the east, making it possible to construct the 
facility there. 

The other obstacle was how to get the oversized flatbed 
truck in and out of this property. The solution was 
relatively simple. Because the underpass walls just west 
of the railroad bridge were already quite strong because 
of their continuity and height, it turned out adding a 
superstructure for another roadway bridge would only 
slightly modify the walls supporting the bridge. Thus, the 
addition of this bridge ultimately provided BNSF vehicles 
access to their maintenance facility while limiting the cost 
to just the bridge superstructure. 

Not only was the bridge a more cost-effective approach 
than what was originally proposed for the property 

rights to the maintenance and storage yard, but it 
was also payable with public funds because of project 
requirements to maintain BNSF’s access to their property. 
In short, the bridge offered a solution to the right-of-way 
access issue that facilitated a successful completion to this 
very important project.

MAINTENANCE TO FIBER OPTIC LINES

Railroads provide thousands of miles of narrow property 
strips under one owner. As such, they are the ideal place 
for very long runs of fiber optic cables. Fiber optic cables 
are not, however, ideal when deep underpass excavations 
are cut through where these cables are buried. This 
location had multiple fiber optic lines running just west of 
the tracks. Because of the fiber optic agreements between 
BNSF and the fiber optic owners, any costs related to 
dealing with these lines would have to be covered by 
the project (the roads crossed the 300-foot-wide railroad 
property on easements from BNSF and there are no 
utility franchise agreements between the City and fiber 
optic companies where they cross under the roads). The 
cost of cutting the lines at an existing splice manhole 
would be reasonable, but there were no manholes for 
over a mile in either direction, so that was not an option. 
Cutting them at the underpass and adding a new splice 
was very costly and not a good option. Boring them deep 
below the underpasses was not a cost effective solution 
in the cobbly soils. The fiber optic companies did not 
want to stray off BNSF property, so relocating beyond the 
underpass excavations was not an option.

7

Moving Fiber Optic Cables into Fiber Optic Beam
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BergerABAM’s solution was to expose the line for about 
a hundred feet north and south of the underpass. That 
provided enough slack to move them several feet to the 
side and drill the secant piles at their original location. 
When those secant piles were completed, a box beam 
with a full length slot in the top was laid over the secant 
piles and the cables were relocated into the beam and 
plates bolted over the slot in the top. The beam was then 
buried until the secant piles were all done, and the beam 
was exposed again and its ends were cast into the pile 
caps topping each secant pile wall. The beam with the 
fiber optic cables in it could now be seen crossing over 
the traffic in the underpass. The fiber optic connections 
were never interrupted and the cables passed through all 
the surrounding heavy construction with very little cost or 
impact on construction operations.

RAILROAD DETOUR (SHOOFLY)

As noted earlier, the railroad had to remain active 
continuously throughout construction. Clearly, this was 
a significant challenge as the existing tracks crossed the 
road at-grade through the middle of the project and 
needed to become a bridge spanning the 23-foot-deep 
excavation. The project team did consider a substantial 
detour rerouting the tracks completely outside the project 
limits onto a nearby Union Pacific rail spur through the 
downtown, but it quickly became clear that the logistics 
and cost made it a non-starter. The tracks would have to 
run right through the middle of the construction.

The solution was to detour the active rail 40 feet to  
the east, at-grade, at the start of construction (a railroad 
detour is called a shoofly). Forty feet was the farthest 
they could be moved while still meeting BNSF’s design 
parameters and tying into their existing alignment at 
adjacent crossings 400 feet away. The majority of the 
shoofly tracks were built on a temporary alignment, and 
then during a four-hour gap between trains, the existing 
tracks were tied into the new shoofly tracks.  

Since the secant pile walls and bottom seal were built 
from the existing ground with minimal excavation, 
construction of these elements could be built right up 
to the west edge of the shoofly with minimal shoring of 
the west edge of the tracks. Once the secant pile walls 
and bottom seal for the west half of the underpass were 
complete, the railroad bridge could be built, supported 
at each end on the secant pile walls. The excavation 
to build the bridge superstructure was only seven feet 
deep (the girders were almost sitting on the ground). 
Once the bridge was complete, the original tracks were 
mostly rebuilt across the new bridge and tied back 
in during another four hour gap between trains. The 
bridge remained just off the ground for months while 
the east side was completed. The final configuration 
of the underpass was achieved when the inside of the 
completed underpass boat was excavated beneath the 
active bridge.

Railroad Shoofly for MLK

7
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ARTWORK

This was the largest public works project ever 
undertaken by the City and they wanted to 
do something to make them standout. To do 
this, the City made a request for proposals 
for adding special treatments to one or 
both underpasses. There were a number 
of submittals for special wall treatments, 
decorative railings, and artwork. Ultimately, 
the City selected the “Bins of Light” artwork 
proposal. The inspiration was based on 
the fruit bins stacked throughout this area 
adjacent to the fruit warehouses. The artwork 
celebrates Yakima’s rich agricultural history. 
The artwork is funded and will be built in 
2016 across Lincoln Avenue on one of the 
structural struts that span the underpass 
supporting the tallest sections of the walls. 
It will consist of a series of illuminated colored glass panels facing westbound traffic that mimic the nearby stacked fruit 
bins. The other face of the panels will be visible at close range from the sidewalk on the bridge carrying Front Street 
over the underpass. That side will consist of stainless steel plates, each with a backlit cutout to match some of the many 
historic fruit box labels and company logos from the Yakima Valley.

7

Bins of Light Artwork

View from West

Artistic Rendering of Lincoln with Bins of Light

View from East
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