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Part One: Context
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Top Image: Seattle Skyline. Source Wikipedia/ Spicypepper999. Bottom Image A soundtransu train in action.
Source: SoundTransit
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Chapter 1: On Seattle

and Acknowledgement - Paraphrased with permission from the Duwamish
[ribe:

[ would like to acknowledge that the scope of this project occurs on the tradi-
ional land of the first people of Seattle, the Duwamish People, and this project
ntends to honor the Duwamish Tribe as well as the land that they inhabit.”

seattle is the center of a three-county metropolitan area (King, Pierce, and Sno-
omish Counties), which has over four million people. It is on an isthmus be-
ween Lake Washington and the Puget Sound which is an inlet that feeds into
he Pacific Ocean.

oreover, Seattle, according to the 2023 ACS and Census Reporter is the larg-
st city in the state of Washington with a population of over 755,000 people.

It has grown fairly rapidly, growing about 2.5 percent between 2020 and 2023,
and growing over 20 percent between 2010 and 2020 census. While being ma-
jority white, it is diverse, with large Black, Hispanic, Asian, and multiracial
communities in the city. 19.8 percent of the population is foreign born which is
1.5x the average of the United States. Historically, the city has been a hotbed of
racism, with its systemic variant continuing to affect it to this day.

According to Encyclopedia Britannica the city has plenty of national parks
nearby, with North Cascades, Mt. Rainier, and Olympic National Parks all be-
ing a short distance away. It is also a cultural hub, with a large art scene, both
in museums and in public arts and famous music acts like Nirvana, Jimi Hen-
drix all from this area, all contributing to its music scene. Most importantly,
its economy is diverse, with large companies like Microsoft, Amazon and Star-
bucks having headquarters in the area, while it is a hub for trading, manufac-
turing, electronics industries, and biotechnology industries. In other words, it is
a bustling economic hub of the Pacific Northwest. On top of the natural beauty
and cultural amenities, the economic engine in the city drives people to want
to move here, which has led to and will lead to a housing crisis if not addressed

properly.
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Present and Future Light Rail Alignments

Light Rail Stations by 2026

Light Rail Stations by 2040

Alignments Built by 2026

Alignments Built by 2040
[ Seattle Borders
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Sources: Seattle Department of Transportation, SoundTransit

To connect the metropolitan area together without highways in a more sustainable
way, SoundTransit was founded in 1993 by Pierce, Snohomish, and King Counties.
SoundTransit’s first foray was in Seattle in 2009, when the 1 line opened, servicing
Downtown Seattle. Throughout the intervening years it expanded northward and
southward, going all the way to the international airport to the south by 2009, and
northward in 2016 to the university, and all the way to the northern border of Seattle
and beyond in 2024, with a few infill stations being completed within the next two
years. Meanwhile, more infill stations on the 1 line, will be completed in 2031, while
a new 3 line will be established with the West Seattle Extension in 2032, going to un-
derserved neighborhoods in West Seattle and a Ballard Link going to the northwest
to Ballard will be completed by 2039, shifting the 1 line west, and the two and three
line taking the northward extensions , completing Sound Transit’s expansion until
2040. All of these stations will be used in my TOD analysis, the present and immi-
nent future batch because they will affect the urban fabric imminently, and the fu-
ture stations will also be lumped together as there is a binding political commitment
to these post-2026 stations, meaning it is going to be built, even if it occurs eventual-
ly due to delays, and preparations regarding what will be done around these stations
are necessary.

[ __H -;
1 train for SoundTransit. Source: Wikipedia/SounderTransit
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Apartment Construction in Seattle. Source: Bloomberg News

Assuming no change, according to the Seattle Department of Commerce and Free-
marKk et al., the Seattle metropolitan area of Pierce, Snohomish, and King Counties
will need to build 615,425 homes by 2044 and will face a housing deficit of around
140,000 by that year (This study assumes that Kitsap County in the report by Free-
marKk et. al is assumed to be trivial in the home gap). Even with more permissive
laws regarding zoning being recently passed in the state, it will still not be enough to
fill the gap. Such a housing shortage is, quite bluntly, not good for Seattle. Accord-
ing to Investopedia, a housing crisis increases inflation, something that many have
already struggled with in the wake of the COVID-19 pandemic. It makes it harder
both for employers to hire and for employees to find work, slows down economic
growth, and contributes to wealth inequality.Moreover, because Seattle is an eco-
nomic hub in the area, housing prices especially skyrocket due to higher demand,

and all of these aforementioned problems are more severe.

Finally, look inwardly, all these issues sound familiar, because you and/or someone
you know has suffered from the housing crisis and these knock-on effects in the
past year, making this issue all the more urgent. So what do we do to fix this crisis
in Seattle, and how can we use these conclusions across the country?

Economy Most Important
Issue to 2024 Presidential

VYote

The Housing Crisis affects the economy severely, and that has led to plenty of consquences as to Amer-
ica as a country. Thus, fixing it is a must to fix the economy. Source Gallup Polls.

’ - & — -
Apartments in Seattle: Source: Seattle Times/Ellen Banner



Chapter 4: TOD and HB 2160

Half Mile Buffer around Light Rail Stations

Half mile Buffers around Rail Stations

Light Rail Stations

Light Rail Alignment in and Near Seattle
[ Seattle Borders
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Sources: Seattle Department of Transportation, SoundTransit

One way to contribute to fixing the housing crisis, according to the Washing-
ton State Department of Commerce would be to use Transit Oriented Development
(TOD) because it can contribute to solving the housing crisis while limiting sprawl,
enable sustainable growth, and provide job opportunities both in construction and
those who live near transit (Washington State Department of Commerce, 2024). Ac-
cording to Sound Transit, the state’s transit agency The state has also been building
transit over the past two decades, building a ton of transit and light rail stops, and it
is on track to build more in the coming two decades.

Thus, to absorb the increased demand while being more sustainable, there
have been proposals to use TOD to resolve the housing crisis. With TOD, increased
density would help fill the 140,000 home gap that would be present by 2044, while
making up a large proportion of the 615,425 homes needed in the Seattle metropoli-
tan area in the same period. One of these proposals, according to Ryan Packer in the
Urbanist, is HB 2160, which this project will focus on.

According to, the Urbanist’s Ryan Packer HB 2160 is a bill that is currently being
debated in Washington regarding Transit Oriented development, while it has died in
the state senate, it has passed the lower house already, giving it a decent shot of being
passed in a later session. Given its recent reforms regarding housing, such a bill was
bound to come up. In the bill is an affordability mandate, which mimics Seattle’s cur-
rent Mandatory Housing Authority (MHA) program, which according to the Seattle

-

Image of Transit Oriented Development - Source:P i

i e
egional Council
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Department of Construction & Inspections incentivizes affordable housing whether
through a payment by the developer or through direct incorporation into the new
development, but spreads it statewide. However, more importantly, it mandates that
within a half-mile radius of rail, which includes streetcar and regional rail, an aver-
age Floor area ratio of 3.5. I will, however, focus on SoundTransit light rail. A floor
area ratio is a ratio between the area of the lot and the amount of floor space. For
example, a one story building taking up 100% of the lot would have a FAR of 1 while
a three story building taking up a quarter of the lot would have a FAR of 0.75.

Finally, the size of the dissolved buffers clipped to the shorelines that are within 0.5
mile as the crow flies of any light rail stop, which is 497,922,278.271187 square ft or
about 17.86 square miles. The size of Seattle Boundaries clipped to the shorelines
are 2,331,257,622.958016 square ft or about 83.62 square miles, which is very close
to the correct estimate per the census. Thus, the area available for TOD within 0.5
miles of a station contains roughly 21.36 percent of the city. 21.36 percent of the city
is a very limited amount regarding the rail corridors in the state and begs the solu-
tion to 1. expand the radius of the buffer or 2. Expand the rail area to the transit des-

erts which occupy rougly 80 percent of the city, further increasing the opportunities
for TOD.

Chapter 5: Vital Maps

Seattle Census Tracts by percentage of Population under 125% of Poverty Level
Overlaid on Half Mile Buffers Surrounding Rail Stations
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Sources: Seattle Department of Transportation, Seattle GeoData, US Census TIGER, US Census ACS




Seattle Census Tracts by percentage of Public Transit Commuters Seattle Census Tracts by percentage of Nonwhite Population
Overlaid on Half Mile Buffers Surrounding Rail Stations Overlaid on Half Mile Buffers Surrounding Rail Stations
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Percent of Workers that use Public Transit

Percent Nonwhite vs. Percent Under 125% of Poverty Level

20 25 30 35

40

45

Percent Under 125 Percent of Poverty Level

50 55
Percent Nonwhite

60

65

70

75 80 85

Sources: US Census TIGER, US Census ACS

Note: The unit of analysis is in census tracts, and any Census Tract at least partially
in Seattle is assumed to have 100% of its population in Seattle
Using Summary statistics to get the data

101,553 workers predominantly using public transit/459,676 total workers in all
census tracts means about 22.09 percent of workers currently use public transit as a
method of commuting per the 2019 ACS, which is not a bad amount in a country as
car-dominated as the US, and shows the potential for Transit Oriented Development
in Seattle to get those numbers up

103,714 people whose poverty rate under 125% (closest value in census data to
100%) of the poverty level /756,583 total people whose poverty status is determined
in all census tracts shows a 13.7 percent rate of poverty per the 2019 ACS, which is
higher than the national average for this time period of 10.5 percent.

The nonwhite population in Seattle as of the 2019 ACS is 263,022/775,949 people

in all census tracts=about 33.90 percent, with the white population being 66.10 per-
cent. For Reference, in the whole country, the white percentage is 58.40 percent, with
41.60 percent nonwhite, making Seattle whiter than average. However, using a scat-
terplot, I was able to find that in Seattle, that 36 percent of the variance of the pover-
ty rate (Below 125% of poverty level) can be explained by the nonwhite percentage,
which is a very high amount, and shows the scar of systemic racism exists in Seattle.

Moreover, I found out that 14 percent of the variance in the Percent of people that
use public transit, is explained by the percentage of people under 125 percent under
the poverty level, which is still a substantial amount, and shows that impoverished
people, at least to a certain degree, seem to rely on transit for their daily needs more
so than non-impoverished people. Through this, by building Transit Oriented De-
velopment en masse, and making it predominantly affordable, which both seem to
be goals of HB 2160, we can both make housing prices cheaper, which help impover-
ished people, while making transit access more convenient for those who live there.

Finally, only three percent of the vriance in the percent of people that use public

transit is explained by the percentage nonwhite, showing that while systemic racism
is a problem, public transit usage seems to be relatively equitably balanced.
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Chapter 6: Project Breakdown

To see the effect of HB 2160,

I intend to go in to show the Average FAR of certain buffers, and use that see how
many units can be built with this law around light rail areas,and how many of that
140,000 deficit can be absorbed using TOD from the current situation. I will do it
in two ways: one using the average Seattle Apartment size of 661 square feet (TOD-
Math 1, and the other, separating Seattle into certain areas: the core, semiperiphery;,
and periphery, with 661, 1000, and 1500 square feet respectively (TODMath 2).

Gl Ny

R
2

Image of Transit Oriented Development surrounding a SoundTransit Station. Source: Washington State Depart-
ment of Commerce
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Part Two: FAR Zoning

Number of Seattle Apartments that are able to be built
within a half mile of Train Station with HB 2160
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Chapter 1: Simplified Zoning

Half Mile Buffer around Light Rail Stations

Simplified Seattle Zoning Map within Half Mile of Light Rail Stations

Half mile Buffers around Rail Stations b Zoning Guide
Light Rail Stations <y Y I Single Family Housing
Light Rail Alignment in and Near Seattle Il Residential Small Lot
[ Seattle Borders Il Lowrises
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Downtown
Commercial
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I Mixed Use
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Sources: Seattle Department of Transportation, SoundTransit
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Sources: American Planning Association LBCS, Seattle Department of Transportation, Seattle GeoData




The methodology regarding this part involves making 0.5 mile buffers around
the rail stations, which I got from the Seattle Department of Transportation. Then I
clip those buffers to the Seatle Borders. Next, I get the First: use Zoning development
capacity map from Geodata with the class field as a unique color map. The class field
simplifies the zoning categories, and I simplified them further by merging down-
town and Highrises together as they are in the same area, merging Neighborhood
Commercial and Commercial into one bigger Commercial Category, and merging
the Master Planned Community into lowrises. I finally had eight categories which I
zoned according to the LBCS codes from the American Planning Association. Res-
idential (Single Family, Residential Small Lot, Low Rises, Midrises) were shades of
yellow, while, Industrial was purple, Commerical was Red. Mixed use was a mix of
red and yellow - orange, while Downtown was Blue.

As said before, this area is only about 21.36 percent of the city, however that
small portion can go a long way to fixing the city’s housing crisis if used to its full
potential.

Y|
R Y e
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A Mt 1 | | TLE
z Hngn

Image of Upzoned area. Source: Planitzen, Neils Kliim/Shutterstock
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FAR Map Within
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This above map shows a Choropleth Floor Area Ratio within 0.5 miles of a
SoundTransit Stop. First, some assumptions. Note: The FAR values used are base val-
ues rather than maximum values. The FAR values used also assume that the station
area overlay districts apply, which is a FAR bonus regarding TOD near light rail sta-
tions, which happens to be my area of study. Moreover, they also assume Mandatory
Housing Affordability Suffix (MHA) suffix, which incentivizes affordable housing
whether through a payment by the developer or through direct incorporation into
the new development, which can provide another bonus to FAR,applies due to HB
2160 mandating it (or a similar program) statewide. Without the bill, MHA applies
to most, but not all areas near stations, and for simplifying purposes it will be ap-
plied to all areas near stations. Such FAR finally assumes, where possible, the variant
of FAR that includes non-hotel residences (as hotels do not help solve the housing
crisis).

Finally, regarding MIOs or major institution overlays which have special rules
regarding FARs, I either used their master plan which sometimes states their FAR,
or if that was not possible, divided their floor area by total area, using data from the
master plan or other documents as a backup method. Finally, if that did not work, I
will assume that the underlying Base FAR is the true FAR. This backup method was
also used for the Master Planned Community Yesler Terrace (MPC-YT) zoning des-
ignation. If there is no FAR limit explicitly stated, a value of 25 will be assumed.

Floor Area Ratio (FAR)
1:1 Ratio

0% lot covera ae (25% lot coverage

~E COVEera Z'l..'l.:

A simple guide to FAR. One Story building with 100% coverage=1 FAR, same thing with 2 stories and 50% lot
coverage, and 4 stories nd 33% Lot Coverage. Source: MinnPost and City of St. Paul

23

Such methods reduce variance in FAR, making the project understandable
enough without going into too much detail, and allowing me to focus more broadly
on the FAR gains done via HB 2160. The assumptions for this note were informed by
the Seattle Department of Construction & Inspections, the Seattle zoning code, and
Seattle GeoData.

I got the FAR data in via making my own data by scraping the municipal code
and the Seattle Department of Construction & Inspections, and then joining them
together. I then, to prevent my computer from crashing, turned it into a raster and
reclassified it. Then I clipped the raster using the “extract by mask” tool. There are
five categories: between 0 and 0.5, 0.51 to 1.5, 1.51 to 2.5, 2.51-3.5, and 3.51+. The
colors are red, orange, yellow, light green, and green respectively to emphasize which
areas are optimally zoned and which areas need to be more upzoned. As you can see
by looking at the above figures, the green and light green categories mostly correlates
with downtown, the yellow category mostly correlates with industry, while the red
and orange categories are single family homes and lowrises, respectively. Thus, the
map shows that the areas with the lowest FAR and the most potential upzoning are
the red and orange zones (i.e single family and lowrise zoned areas).

Another guide to FAR. One Story building with 100% coverage=1 FAR, same thing with 1.5 stories and 67% lot
coverage, and 3 stories and 33% Lot Coverage. Source: The Urbanist’'s Ryan Dubicki
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Simplified Seattle Zoning Map within Half Mile of Light Rail Stations FAR Map Within 0.5 Mile Buffer of Rail Station
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Chapter 3: Average FAR + 2160

Which Buffers Have an Average FAR under 3.5 and which do not? Buffers with an Average FAR under 3.5

Average FAR = Average FAR

[10.5-3.49 [ 0.5-3.49
[ 3.5+ B 3.5+
[ Seattle Borders 1] Seattle Borders

Miles WIES
2 3 4 5 & 4 5

Sources: Seattle Department of Transportation, Seattle GeoData, Seattle Municipal Code, Seattle SDCI Sources: Seattle Department of Transportation, Seattle GeoData, Seattle Municipal Code, Seattle SDCI




60, TOD would only be used to upzone areas with less than 3.5
ich would promote it to 3.5. Moreover, Zones partially in Seattle
ge of that partial sector within the city to simplify this assignment
ge FAR, I first did a pairwise intersect between The Undissolved
map of Seattle- Zoned Development Capacity. However, before the
a new field for Buffer ID then joined them; keeping the IDs sep-
everything else, keeping the buffers unique. After the intersect, I
t_area field and did calculated geometry, calculating nature used
feet due to the state plane being measured in that way. Next, I cre-
hich was Weighted FAR - Weighted FAR is the current floor area
sing is used to its full potential - Weighted FAR= intersect_area*-
some null results, but null Weighted_FAR values are assumed to be
o FAR value, due to no zoning existing for values. To get the final
rea, I did Summary Statistics, summing Weighted FAR and Inter-
using the summary field as Buffer ID, keeping the buffers unique
these new fields in the table, which are Sum Weighted FAR - Total
ffer, and Sum Intersect_Area - Total Lot Size in bufter. Then to get
vided the total floor area in buffer/total lot size in buffer. Average
hted FAR/Sum_Intersect_Area = Total Floor Area/Total Lot Size.
table to the undissolved buffers. And I set a two color choropleth
.5 or greater, red with less than 3.5, blue with 3.5 or greater.

the simplified zoning map and the FAR map above above, the

e FARs above 3.5 match with downtown and areas immediate-
owntown, while more peripheral areas have an FAR less than 3.5,
bill would in effect upzone areas not in the downtown, spreading

o the hinterlands of Seattle, areas, where single family housing, resi-
and lowrise residential predominates and which have low FARs.

Zoning Description FAR

Single-Family 0.5

Residential Small Lot 0.75

Lowrises 1.3-14,2.3

Midrises 4.5

Downtown Generally >5

Comercial Various

Industrial 2.5

Seattle Mixed Various, but generally >3.5

Using this table, it seems that for upzoning, the most bang for your b
single family, residential small lot, and lowrises, and thus that should
for any TOD induced upzoning in the future. Areas that can be upzo
are Industrial, as you get little bang for your buck, the industries may
and it would take a lot of clean up. Meanwhile, commercial upzoning
per businesses, while seattle mixed and downtown are more lower pr
comes to upzoning




Present and Future Light Rail Alignments

Number of Seattle Apartments that are able to be built .
within a half mile of Train Station with HB 2160 B
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How many Apartments can Each Station with Less than 3.5 Average FAR handle?

Note: all values are rounded

R2
T

Station Name Average FAR Number of Sq. Ft to 3.5 Number of Apartments
NE 145th Station 0.510 8,371,430 12,664
NE 130th Station 0.674 32,410,551 49,032
Northgate Station 3.157 5,252,798 7946
Roosevelt Station 1.835 19,332,657 29,247
U District Station 3.173 2,776,268 4200
U Wash Station 0.598 4,148,472 6276
Ballard Station 2.861 8,622,450 13,044
Interbay Station 1.625 25,283,414 38,250
Smith Cove Station 2.106 19,488,524 29,483
Stadium 1 3.017 6,130,802 9275
Stadium 2 3.299 2,406,478 3640
Judkins Park Station 2.190 13,752,908 20,806
SODO 1 2.474 14,745,108 22,307
SODO 2 2.471 14,726,378 22,278
Delridge Station 1.980 18,049,391 27,306
Avalon Station 1.892 17,273,532 26,132
Alaska Junction Station 1.960 20,443,762 30,928
Beacon Hill Station 1.522 23,225,617 35,137
Mount Baker Station 1.975 19,906,090 30,115
Columbia City Station 1.503 26,247,216 39,708
Graham St Station 1.621 28,831,923 43,618
Othello Station 1.608 29,781,298 45,054
Rainier Beach Station 1.338 29,936,126 45,289
Boeing Access Rd 21295 5,308,600 8031
Total - 396,451,794 599,766

Note: Zones partially in Seattle will use the average of that partial sector within the
city to simplify, and this map assumes that 100% of the FAR is used.

To find the average FAR, I first did a pairwise intersect between The Undissolved
Buffers and FAR map of Seattle- Zoned Development Capacity. However, before the
intersect I made a new field for Buffer ID then joined them; keeping the IDs sep-
arate but joining everything else, keeping the buffers unique. After the intersect, I
made an intersect_area field and did calculated geometry, calculating nature used
square us survey feet due to the state plane being measured in that way. Next, I cre-
ated a new field which was Weighted_FAR - Weighted FAR is the current floor area
assuming all housing is used to its full potential - Weighted FAR= intersect_area*-
FAR. There were some null results, but null Weighted FAR values are assumed to be
zero for there is no FAR value, due to no zoning existing for values. To get the final
stretch towards area, I did Summary Statistics, summing Weighted FAR and Inter-
sect_Area, while using the summary field as Buffer ID, keeping the buffers unique
As a result: I got these new fields in the table, which are Sum Weighted FAR - Total
Floor Area in buffer, and Sum Intersect_Area - Total Lot Size in buffer. Then to get
Average FAR I divided the total floor area in buffer/total lot size in buffer. Average
FAR=Sum_Weighted FAR/Sum_Intersect_Area = Total Floor Area/Total Lot Size.
Then I joined the table to the undissolved buffers. And I set a two color choropleth
of less than and 3.5 or greater, red with less than 3.5, blue with 3.5 or greater

To get the number of apartments, I first need to get additional floor area needed to
boost up to average of 3.5 FAR as allowed by bill

Note 1 : This FAR calculation assumes that the the floor area is flush with the current
FAR, something that is not true, but something which dramatically simplifies the
project

I did some calculations to get the additional floor area.
3.5 = Extra Floor Area+ Sum_Weighted_FAR/Sum_Intersect_Area
To

3.5*Sum_Intersect_Area = Sum_Weighted FAR+Extra_Floor_Area

(3.5*Sum_Intersect_Area)- Sum_Weighted FAR=Extra Floor Area
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And derived the quantity for extra floor area.

I divided Extra_Floor_Area by 661 square feet, which is the average size of a new
Seattle apartment, according to RentCafe and and use int function to round down
to get number_of apartments as a new field, and put it into a graduated symbol
map to see which stations can have more apartments and some have less. As you
can see stations in the Southeast area seem to need the most.

Note 2: In this calculation I assumed 100% of space is used for apartment housing
for TOD, and that 1 apartment=1 home, even though that is not necessarily true.

Using this calculation, you get 599,766 apartments if the law is implemented rela-
tive to the current laws, which is not only more than the number of homes/apart-
ments needed to plug in the gap (140,000) by 2044, it is almost enough to absorb
100% of the projected demand in the metropolitan area by that time which is
615,725 homes. This value is crazy and 1. Shows the efficacy of TOD in the housing
crisis and 2. Shows the underutilization of zoning throughout the city but 3. Also to
put in context: it shows that Seattle’s housing crisis has become so acute that it has
some of the smallest apartments in the country and 4. May be inflated due to over-
lapping buffers. To solve this, using other stations outside of Seattle but still in the
metro area, or expanding the SoundTransit network within Seattle would help to
spread outside of the demand.

Out of curiosity, under current zoning, the extra number of units under current
laws would be, assuming 100 percent zoning, using the fields Sum all_res_pot (po-
tential units) and (Exist_units) existing units in summary statistics on the intersect
field to get summation with current laws within 0.5 miles subtract exiting units,
that equals 904,371 (1,2944,72 units-391,001 units), shows that while HB 2160 is
effective in theory, it is not nearly as effective in theory as filling out current laws on
all lots within 0.5 miles of Seattle transit stops , and using the same assumption as
100 percent filled with residential, but unchained from any average apartment size,
and you get 1.5x the value. That however does not undermine the value of TOD
that while HB 2160 is a help with almost 599,766 extra units, it may also be able to
get some of these 904,371 units quicker (given that the lack of 904,371 units almost
certainly reduces average FAR way below its potential, making the 599,766 value
assuming full FAR potential perhaps an undercount, even with the overlapping buf-

fers inflating the value). Indeed, with the slow turnover of buildings, it highly likely
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that the TOD law would be more useful overall (as you can build larger units to get that
average FAR up more quickly and easily, at least in the short run, than you can go to force
every lot to go to its full potential in current laws. Either way would put a major dent in
the housing crisis in Seattle, however.

While the current data is detailed, it is not enough to provide the degree to which FAR is
undercounted from its potential, and thus how to unlock the full potential of upzoning
under current laws which can only be enhanced by HB 2160. Obtaining Potential FAR
was already extremely difficult, and current average FAR is even more challenging due to
its vulnerability to change rapidly, and significant variation from unit to unit.

Image of Transit Oriented Development. Source: Brandon Bell/Getty Images and Business Insider
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Light Rail Alignments and Stations Present and Future Light Rail Alignments
Overlaid on Core, Semiperipheral, and Peripheral Areas With Stations Relative to Core, Semiperiperal, and Peripheral Areas
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Number of Seattle Apartments that are able to be built
Within a half mile of Train Station with HB 2160 with extra Assumptions
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To get the Core, Periphery, and Semiperiphery of Seattle, I based it off of the Hous-
ing Needs Area (HNA) in the dataset in Seattle Zoning Development Capacity Map.
Greater Downtown was considered the core, the HNA areas directly bordering
downtown are the semiperiphery, while the HNA areas not in those two categories
are the Periphery. Overall, all the stations whose FARs below 3.5 are either in the
Semiperiphery or the Periphery. I separated these stations in order to do a more
nuanced FAR calculation. In the core, the apartment sizes would be 661 sq. ft. if
there were any stations, while in the semiperiphery they will be an even 1000 sq. ft.m
almost exactly 1.5x as large as the core, while in the periphery, they will be 1500 sq.
ft, which is 1.5x as large as the semipheriphery and 2.25 times as large as the core,
the average Seattle apartment size. I did this because people in the periphery would
want more space than people who live downtown.

How many Apartments can Each Station with Less than 3.5 Average FAR handle in
the semiperiphery ? Note: all values are rounded

Station Name Average FAR Number of Sq. Ft to 3.5 Number of Apartments
U Wash Station 0.598 4,148,472 4148
Interbay Station 1.625 25,283,414 25,283
Smith Cove Station 2.106 19,488,524 19,488
Stadium 1 3.017 6,130,802 6130
Stadium 2 3.299 2,406,478 2406
Judkins Park Station 2.190 13,752,908 13,752
SODO 1 2.474 14,745,108 14,745
SODO 2 2.471 14,726,378 14,726
Beacon Hill Station 1.522 23,225,617 23,225
Mount Baker Station 1.975 19,906,090 19,906
Columbia City Station 1.503 26,247,216 26,247
Graham St Station 1.621 28,831,923 28,831
Othello Station 1.608 29,781,298 29,781
Rainier Beach Station 1.338 29,936,126 29,936
Boeing Access Rd 2.295 5,308,600 5308
Subtotal - 263,918,954 263,912
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the Periphery ¢ Note:

ow many Apartments can Each Station with Less than 3.5 Average FAR handle in
all values are rounded

ation Name Average FAR Number of Sq. Ft to 3.5 Number of Apartments
E 145th Station 0.510 8,371,430 5580
E 130th Station 0.674 32,410,551 21,607
orthgate Station 3.157 5,252,798 3501
osevelt Station 1.835 19,332,657 12,888
District Station 3.173 2,776,268 1850
lard Station 2.861 8,622,450 5748
elridge Station 1.980 18,049,391 12,032
alon Station 1.892 17,273,532 11,515
aska Junction Station 1.960 20,443,762 13,629
btotal = 132,532,839 88,350
Totals

Average FAR

Number of Sq. Ft to 3.5

Number of Apartments

396,451,794

352,262

ing this calculation, you get 352,262 apartments if the law is implemented relative
the current laws, which is not only more than the number of homes/apartments
ded to plug in the gap by 2044 (140,000), it is almost enough to absorb more

n 50% of the projected demand in the metropolitan area by that time which is
,725 homes. This value is crazy and 1. Shows the efficacy of TOD in the housing
sis and 2. Shows the underutilization of zoning throughout the city but 3. May
inflated due to overlapping buffers. To solve this, using other stations outside of
ttle but still in the metro area, or expanding the SoundTransit network within
ttle would help to spread outside of the demand.

is value, however, is even further from 904,371 units able to be made under the
rent laws than without this separation into Core, Periphery, and Semiperiphery.
wever, That however does not undermine the value of TOD that while HB 2160

is a help with almost 352,262 extra units, it may also be able to get some of these
904,371 units quicker (given that the lack of 904,371 units almost certainly reduce
average FAR way below its potential, making the 352,262 value assuming full FAR
potential perhaps an undercount, even with the overlapping buffers inflating the

value). Indeed, with the slow turnover of buildings, it highly likely that the TOD I
would be more useful overall (as you can build larger units to get that average FAE
up more quickly and easily, at least in the short run, than you can go to force ever)

= et = 2 : . .
2 L g Iy

HomelessEnpment in Seattle,c will en if the crisis is not solved prgﬁ Source: Wikipedia/Gi
photo
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Part Three: Conclusion

Overall, this investigation was very en 1ghten1ng, as it showed the places that could
be upzoned in Seattle by 2040 if HB 2160 is passed, showing that plenty of apart-
ments could be made within 0.5 mile radius of a SoundTransit station, especally in
areas with single family housing, residential small lot, and lowrises and while the to-
tal 599,766, or even 352,262 is surely an overestimate due to the overlapping buffers,
and the small size of Apartments in Seattle, the fact that it could even get close to
that value, shows that it somehow managed to put a dent in the housing crisis, blow-
ing past the 140,000 needed by 2044. Such values show the utility of TOD, which if
even some of this housing would be built, would reduce the housing crisis., reducing
inflation and income inequality, at least locally, something which is quite good. If
many of these housing units are built affordably, as the law wants to, then, then Seat-
tle might be able to house its impoverished population which is above average, while
providing ample transit access to them. Such housing would also help the economic
engine, allowing people to move in for work, and further improving the conomy. To
investigate further, and with a better computer, I intend to figure out a way to get a
truer value by doing a similar analysis with the current laws as I did with HB 2160
extending my analysis beyond Seattle, where the data is not as present, disentangling
the buffers, and using a MCDA to show where the next rail line should be.
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Upzoning. Source: archive.curbed.com
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