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LETTERS FROM THE EDITORS

Technology is not new. But the impacts
new technology on the real estate market
are moving faster and further than ever, as
we read in this quarter’s VIEW magazine.
Perhaps one of the most interesting effects of technology is highlighted by Morgan Mills Suttich of Ross Stores, who looks at the
issue of blockchain technology. The core purpose of blockchain
technology is to record transactions to a decentralized database
and share that information. If someone wanted to steal or alter information stored on the chain, they would have to change the entire
history of the chain. Interesting stuff!
We also look at the impact of crowdfunding sites on finances and
Integrated Virtual Reality in architecture, among other issues. It’s
an eye-opening and informative issue about how technology is
changing the face of commercial real estate. One thing’s clear —
it’s not our parents’ market!
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Bay Area Real Estate Talks Technology
When the editorial board decided to look
at the topic of technology this summer,
there was an undeniable rush of energy and
a heightened level of curiosity about what
is happening in the industry. It has been a
pleasure to learn about how adjacent professional practices have
found ways to elevate their work through new technologies. While
the tools that we use in the world of real estate may be giving us
better product (or more time), it’s really the creativity of the people
behind those tools that we find admirable.
In these pages you will find stories about how our colleagues in
the Bay Area are seeing the field change. We’re excited to share
these articles with you in hopes that you can take away some ideas
through the ingenuity of others.
May we all learn from these trailblazers and try something new.
Rebekah Palmer, Development Manager, Veritas Investments
Managing Editor

Visualizing the Future of Design:
How FORGE Is Integrating Virtual Reality into Architecture

An Enscape image of Kairos Power’s new flex office space at West Tower 9 in a former airplane hangar at Alameda Point [photo courtesy of FORGE]

© 2018 Leah Denman, Lennar Corporation, leah.denman@lennar.com
Bright light bounced off the industrial ceiling fans into the offices
in 707 West Tower, the former airplane hangar and manufacturing
building at Alameda Point, which San Francisco–based architecture
and design firm FORGE is reinventing as part of a full refurbishment
for srmErnst Development Partners. The development team and
the tenant walked through the sliding hangar doors to determine
where conference rooms and cubicles would be situated before
ascending the open staircase to the second-floor offices to finalize
the interior design. It was important to make sure that the space
created a functioning and contemporary office instead of the cavernous warehouse experience that originally greeted visitors.
The twist? That scene doesn’t exist yet. It was created using virtual
reality to show the owner and new tenant, Kairos Power, how the
historic site would be converted into a modern space fit for an
energy research and development company.

erPoint presentation, in the future you’ll hand over a VR headset
so they can walk up the steps of the project, smell the salty air,
hear a doorbell, and feel the wooden railing…the possibilities
are endless!
AR smartphone apps and software plug-ins, such as for creating
3-D floor plans, can be a simple first step for companies testing
the waters of these new visualization techniques. For designers
ready to create more complex renderings, most of these apps are
in the field of virtual reality. This is particularly suited for more intricate projects, where it is important to interact with decision-makers early and often lest a small change at the end create major
construction costs and delays. Think projects like historic properties, adaptive reuse, or mixed-use (such as Kilroy’s proposed 3.3acre mixed-use office and manufacturing complex at 100 Hooper
Street in San Francisco).

So FORGE has spent the last year integrating augmented reality
(AR) and virtual reality (VR) into its visualization processes and client interactions as a way to seamlessly translate design into reality.

The primary options for architecture visualizations convert flat
renderings into immersive experiences for the designer, the client,
contractors, and someday even government approval agencies.
Autodesk Live, Enscape (which FORGE uses), and Lumion are
Revit plug-ins, so they are simply an additional feature to acquire
for your rendering software to create 3-D designs in-house. There
is a synchronicity to the entire process—no importing and exporting in and out of Revit and Photoshop to make changes. You can
even import a 360° panorama picture into Enscape.

Imagine explaining a new mixed-use project by San Francisco Bay
to investors, tenants, or a planning commission—but instead of
handing them binders of documents or clicking through a Pow-

For example: imagine taking a panoramic photo on your smartphone of the empty site you’re planning to develop and then
sending it off to your architect, who drops it into Revit. Using the

Visualizing the potential of an empty 80,000-square-foot expanse
for a modern workspace would be hard enough for even the most
creative and experienced client. But doing that with a shell of an industrial warehouse on a 1940s military base, well, that’s a recipe for
design review meeting after conference call after Revit model redo…
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Comprehensive Coverage
© 2018 Stephanie Boyle, BCCI Construction Company, sboyle@bcciconst.com;
and Joey Shuster, Multivista, jshuster@multivista.com

As with everything in life these days, the construction industry has
gotten much more technology-centric than it used to be, and it all
begins with documentation.

Augmented Reality [photo courtesy of FORGE]

Enscape plug-in, you’d then have a 3-D AR model of the planned
apartment complex in its actual location. Then the realistic design
can be emailed to a client as a screenshot or as a video file (similar
to a video game). To turn it into a full virtual reality experience,
the Enscape video can be combined with an Oculus Rift headset
or other head-mounted display so you can “step into” the design
and understand the experience of walking the final project before
ever breaking ground.
Other supporting technologies for the VR and AR rendering
world include point cloud technology (especially suited to historic
renovations, as it converts terabytes of spatial data into 3-D
models), 3ds Max (a modeling and rendering software to create
complex visuals that can be integrated into existing designs—think
Pac-Man versus Call of Duty), and Augment (an AR software and
smartphone app integration that can turn floorplans into basic 3-D
visuals and has similar integration for physical products).
In less than a year since the visualization team rolled out AR and
VR systems, FORGE has already seen significant gains with internal
processes and with external client relations:
yy Control and integration: The integration of Enscape
into Revit allows for precise renderings that display a
walkable visual of the opportunities and constraints of
a space. This also essentially eliminates the need to
go back and forth into Adobe Photoshop, as all the VR
systems are plug-ins for Revit, which creates a seamless
system that can be easily and quickly modified based on
client feedback. These renderings can then be incorporated into discussions with general contractors, brokers,
tenants, etc., making for a coherent process.
yy Client interaction: Many times, FORGE was able to collaborate at a deeper level with its Alameda Point clients
through these beautiful 3-D renderings. In one case, the
client was able to “see” how people on the first floor
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Enscape image of 100 Hooper Street, San Francisco, Kilroy’s proposed 3.3-acre
mixed-use office and manufacturing complex [photos courtesy of FORGE]

would be able to look up through internal windows into
his second-floor office and request a change early on
the process, rather than months down the line, when
it would have been a costly edit. When all parties are
“walking” the space, it leads to a higher level of client
engagement, faster decisions, and less risk of something getting lost when translating elevations and site
plans into a vision for the property.
As Terri Emery of FORGE (and CREW SF), explains, “VR does
require an up-front investment of resources, but the ability to
actually place the final decision-makers into the unbuilt space early
in the design process was invaluable. It allowed us to make adjustments ‘on paper’ that otherwise would have been costly change
orders during construction.”
By using AR and VR technology, FORGE is able to remain at the
leading edge of the design world. It is already positioned to take
advantage of every software update, new app, etc. to evaluate the
opportunities for expanding its visualization capabilities.

Talk to anyone in the construction industry and they likely have a
story illustrating just that. Maybe as-builts were completely incorrect, or plumbing lines were supposed to run in the exact place
where the HVAC ducts were being installed. With a little focus on
quality control, the right technology, and a program that hosts it all,
these conflicts can be resolved before they even come to fruition.
Quality control
Let’s begin with the importance of quality control—a process that
starts in pre-construction and continues throughout construction
completion and occupancy of the project—its relation to documentation and how BCCI does it.
BCCI, a general contractor, uses the following quality control process:
yy constructability and building system reviews during
pre-construction
yy coordination and conflict resolution reviews during
pre-construction
yy daily management of field operations and quality control during construction
yy periodic inspections during construction
yy documentation and recordkeeping

Identifying constructability issues early on, via site surveys, allows
the team to evaluate and address existing conditions that may hinder construction in the future. All items are recorded and tracked
in a database and reviewed weekly at the subcontractor coordination meetings. This process of continually checking quality, documenting all discrepancies, and striving for zero punch lists allows
the subcontractors to fix issues before inspections or architect walkthroughs. The system provides performance metrics for evaluating
subcontractors as well as the overall delivery of quality construction.
Technology
Multivista is one company that can help general contractors like
BCCI document the construction process. According to a company press release,“Multivista offers a full suite of visual construction
documentation services on an intuitive cloud-based platform with
local boots-on-the-ground support in over 75 international markets.
Along with streaming webcams, professional facility management
videos, and virtual walk-throughs, the company delivers interactive
as-builts by linking inspection-grade photos to architectural plans
to capture every project with exceptional clarity… If you think documenting your build is important, Multivista is the best option.”1
Multivista uses state-of-the-art technology for its photos, aerial
drone images, videos, and 3-D immersive visuals. Its webcam applications allow for customization to capture complete 360° perspectives of the entire job site, tailored to vertical or horizontal projects

continued on page 26
While Photoshop and 2-D rendering were once the future but are now
standard in every architecture office, it’s likely that AR and VR are on
their way to becoming indispensable tools in modern design firms. 
About the Author
Leah is an Assistant Project Manager at
Lennar Corporation where she focuses on
residential entitlements in the Bay Area.
She previously worked in California education-related real estate and managed a United Nations project while at the Brookings
Institution in Washington, DC, and worked
at Stanford University’s Office of Government and Community
Relations. She holds an MBA from the George Washington University and plays in an Irish sports league in San Francisco.

From left to right: MEP Exact Built of 181 Fremont; Pre-Slab Exact Built of 510 Townsend [photos by William Anderson]
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Power to the People:
On our friend’s first day of work, she was given a blanket and
a warning: the office is eternally freezing.
Historically, the remedy for the ubiquitous frigid workplace was
excessive tea consumption. But times are changing. As technical
innovations enable personalized comfort, real estate professionals—designers, landlords, property managers, brokers, and lawyers—have opportunities to create and market comfortable and
efficient workplaces.
The evolution of comfort
Cold offices result from design rules developed in the 1960s and
based on a seated man in a suit.1 These rules are challenged by
recent research on comfort that recognizes the diversity of today’s
workforce and workplace.
First, the research confirms the obvious: the desired temperature
fluctuates with what you wear, and women’s professional fashion
varies widely.2 How can we expect both a woman in a sundress and
a woman in a wool suit to be comfortable if the entire open office
is the same temperature?
Second, comfort depends on more than temperature. We tolerate
a wider temperature range if we can control the set point ourselves
(e.g., with a window or thermostat). This holds true even if the thermostat doesn’t work, as long as we have the illusion of control!3
Research suggests that individual comfort is more diverse and
dynamic than designers formerly understood. Armed with new
knowledge about what makes people comfortable and recent
advances in sensors and other smart building technology,
designers are now able to design more comfortable spaces. And
when occupants are more comfortable, they are happier, healthier,
and more productive: improved comfort in the US could generate
$20 billion per year!4
Smart buildings
Unlike traditional landlord-provided systems, smart buildings
collect data from occupants and adjust systems in real time to

enhance comfort and energy efficiency. The Comfy app allows
occupants to vote on temperature and lighting levels with their
smartphones, then automatically adjusts conditions in each space
accordingly. Companies like Enlighted gather occupancy data
from lighting sensors to inform space utilization.
Simultaneously, the consumer electronics industry (think Google
Home) is changing expectations about the workplace environment.
A personalized comfort experience will soon be the norm through
wearable devices, individualized lighting and HVAC, ubiquitous
measurements of space health and utilization, and data analytics.

© 2018 Erica Levine, Arup, Erica.Levine@arup.com; and Amy Shen, Arup, Amy.Shen@arup.com

will be expected to provide measured indoor environmental quality, temperature, occupancy, and energy data and to use analytics
to identify improvements.
Landlords should prepare to share data and be proactive in
addressing any concerns that might elicit. If landlords decline to
provide such information, tenants will be able to employ mobile
sensor kits that measure environmental quality and record it in the
cloud. This data can be reviewed by potential tenants choosing a
new space, or by existing tenants seeking service upgrades or a
rent reduction.

an elevated heartbeat, can dim the lighting in an occupant’s office to a more soothing setting. Administrative software, reviewing
employees’ task lists, can suggest a seating arrangement that collocates people working together that day. Sick leave requests can
be correlated against air quality and lighting readings to identify
the common characteristics of spaces where sick people are seated.
The smart building movement is coming, and it presents exciting
opportunities for the real estate industry to create efficient workplaces full of healthy and happy tenants. 
About the Authors

So how will smart building technology affect the real estate
industry?
Designers
Designs will have to provide the comfort and customization that
tenants are starting to demand. As tenants seek connection to the
outdoors, daylight, views, and natural ventilation will have to be
prioritized. Color-tuned lighting that matches the sun is already
on the rise as LED lighting costs decrease and benefits to health
are proven. New sensors are quantifying the toxins released from
carpet, paint, and furniture, so architects are specifying healthier
materials and engineers are increasing ventilation.
As workspaces become more personalized, lighting and HVAC
systems will interface with third-party apps, enabling tenant control of lighting and temperature or integrating with fitness and
healthcare services. Sensors that track building performance
must be supported by robust communications infrastructure and
secured by authentication and encryption.
Landlords and property managers
Landlords and property managers will be expected to give tenants
data on—and control over—their spaces.
Property managers will need to manage links between cloudbased platforms and local building controls for integrated
command of lighting and mechanical systems. Property managers

1
Kingma, Boris, and Wouter van Marken Lichtenbelt. “Energy Consumption in Buildings and Female Thermal Demand.” Nature Climate Change, Nature Publishing
Group, 3 Aug. 2015, www.nature.com/articles/nclimate2741#ref-link-abstract-2.
2
Parsons, K. C. “The Effects of Gender, Acclimation State, the Opportunity to Adjust Clothing and Physical Disability on Requirements for Thermal Comfort.” Energy and
Buildings, Elsevier, 11 Mar. 2002, www.sciencedirect.com/science/article/pii/S0378778802000099.
3
Clements-Croome, Derek. Creating the Productive Workplace: Places to Work Creatively. Routledge, 2017.
4
Fisk, W. J., et al. “Benefits and Costs of Improved IEQ in U.S. Offices.” International Journal of Indoor Environment and Health, vol. 21, no. 5, Oct. 2011, pp. 357–367,
onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0668.2011.00719.x.
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How Tech Is Making Buildings Better for Occupants

Brokers
When seeking a space, tenants will be interested not just in
location and floor area but also access to daylight and views, control system capabilities, and ventilation airflow. Brokers will therefore need to consider the comfort and intelligence of a property.
These qualities are addressed by two new building rating systems:
Wired Certification assesses smart building technology provisions,
and WELL Certification evaluates a building’s impact on health
and well-being. Brokers will also need to mediate negotiations
between tenants and landlords regarding data access and control.
Lawyers
Smart buildings have significant legal implications. With data
collected on everything from occupant location to air quality,
policy questions arise: Who will have access to the information?
Who owns it? What can it be used for? How will privacy be protected? Increasingly sophisticated data requirements for each
platform necessitate a universal approach to simplify the access
and usage negotiated by tenants and landlords.
Integrated control systems bring up further questions over who
controls building systems and which party can override the other
in order to allow tenants to achieve comfort and facilities managers to run systems efficiently.
Lawyers must also address indoor environmental quality sensing.
What happens when sensors indicate unsafe levels of toxins in
the air? Who is expected to respond? Who will be liable? Lawyers
should expect to address these questions in leasing agreements
and work with landlords and tenants to develop mitigation plans.
The future of comfort
Smart technology enables buildings to adapt to occupants, making
us happier, healthier, and more productive. A smart watch, sensing

As a senior energy consultant with Arup San
Francisco, Erica Levine identifies, analyzes,
and designs practical energy solutions that
provide value to building occupants, owners,
and the environment. Erica’s interdisciplinary
background in engineering, construction
management, and policy enables her to
perform a variety of services for clients,
ranging from design of net-zero energy buildings in the Bay Area
to cost-effective implementation of corporate sustainability goals
across a global retail client’s 6,000+ properties. Her work spans
the building, campus, and portfolio scales and includes office,
retail, residential, education, healthcare, and industrial sectors. In
addition to projects, Erica also manages learning, research, and
knowledge sharing for Arup’s 1,500 mechanical engineers and has
spoken at conferences in the US and internationally.
Amy Shen has been with Arup for 10 years,
specializing in bringing digital to the built
environment through multidisciplinary collaborations, from project inception to completion and operation. With an engineering
degree from the University of Cambridge
and professional experience in both the UK
and China, she identifies solutions for where
technology is disrupting how the built environment interacts with
people and nature. She has a proven record in managing multidisciplinary designers and specialists in total building design, master
planning, and smart building smart city consulting services. Amy
has also spoken at a number of conferences and provided technical support for digital interactive art installations. She has provided
significant input to Arup’s methodology for digital discovery and
realization in projects.
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Pull Up a Chair:

How a Story-Based Approach to Social Media
Helped Us Solve Business Challenges
© 2018 Carolyn Clark Beedle, One Workplace, ccb@oneworkplace.com
Today, technology isn’t just everywhere—it’s fundamentally changing how we work. And the workplace is on the front lines of this
change: more than ever, people can work 24/7 from anywhere, and
they can access information quickly, whenever they like (and from a
dizzying variety of sources).

munication tool of choice by texts, tweets, chats, and posts, which
can be read wherever and whenever we have the time. Workers
today communicate quickly and frequently, which explains why just
two of the many social media platforms (Facebook and WhatsApp)
process over 60 billion messages every day.

Simple is smart, stories work best, pictures are powerful, video is
compelling. The strongest content is reliable, scalable, and useful.

visual stories, Twitter for the unfiltered message, and Pinterest to
wow with images. Increased video content on YouTube is up next.

Our content is built around issues our customers say are important
in the workplace: agility and collaboration, engagement and growth,
technology integration, real estate optimization, talent acquisition,
privacy, culture, ROI, learning and development… the list goes on.

The power of the hashtag is key to visibility and building brand
awareness. Each post is hashtagged to highlight the issue being
discussed and to increase engagement. Hashtag partners, teammates, trends, issues, opportunities, companies, and contacts.
Win friends and influence people! One key lesson: go crazy with
Instagram hashtags—posts having 11 or more hashtags earn the
highest engagement.

There are potentially millions of stories to tell, from projects and
partners, and from our hundreds of employees, thousands of customers, and millions of contacts. As a Steelcase Premier Partner,
we have access to a great deal of workplace research we share with
existing and potential customers, architects, designers, general
contractors, corporate real estate folks, sustainability consultants,
and other stakeholders. We also tap One Workplace leaders’
knowledge and experience to create unique thought leadership

We also simplified our voice: “We love space. And we’re good at
what we do.” Keeping the message simple and linking it back to
our key differentiators helps cut through the clutter. Stories also
need to be short and engaging, so we edit a lot. Less is definitely
more if you want to deliver a compelling message.
It’s easy to let social media run on autopilot, but
keeping people engaged takes a different approach.
We’ve learned to measure results weekly and continually evolve our strategy. We do research every day.
Today, change is about the only constant. We’re
trying to identify some of the other changes and
trends headed our way in 2018. These are just a few:
yy video, video and more video
yy a shift to targeting Gen Z
yy increased influencer marketing
yy chatbots
yy augmented reality
yy more live streaming
yy potential increased regulation

From left to right: Access To Media Happens Everywhere [photo by One Workplace]; Steelcase Research [photo by One Workplace]; Pull Up a Chair [photo by Steelcase]

And it isn’t slowing down.

So how do you attract attention in such a fragmented, “ADD” world?

With more and more information competing for people’s attention, remaining relevant can seem daunting. I know that’s how we
feel at One Workplace. The competition for mind share is at an
all-time high—customers from every type of commercial business
and healthcare and learning environment tell us so, as do our AV
technology and construction divisions. More than ever, in the face
of constant change, we need to provide relevant content and deliver a wide variety of messages to our broad and growing audience.

At One Workplace, we started by putting together a team and a
plan, tapping into external marketing resources that included a
millennial or two, to help us better understand the cultural drivers needed to implement a solid strategy. Next, we focused on a
single goal: a social media and content strategy to establish One
Workplace as the go-to partner for solving workplace challenges.
“Inform, engage, and entertain” might now be the tagline for our
social media.

The modern workforce looks nothing like it did even five years
ago. Pew Research states that as of 2015, the 53.5 million millennials surpassed Gen Xers as the most represented generation in the
global workforce. The phone call has been replaced as the com-

We took the advice of VaynerMedia, a social media–oriented ad
agency, as a starting point: “document, don’t create.” That is, tell
your story—you know it well. Followers want to know who you are,
and this builds trust and authenticity. We drew some other lessons:
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content. Valuable insights from influencers can be repurposed to
build access, content, and brand awareness; extend story shelf life;
cement relationships; and demonstrate respect.

If you’re waiting around to start your social
media strategy, stop reading this and just get started! Change won’t wait, and constant, reiterative
improvement will help you along the way. If you need
some content, head over to our pages, or just tag us
and we’d be happy to get your message out there. Happy posting,
everyone! 
About the Author

We also quickly learned that you can’t treat content as one-sizefits-all. Some people want practical information; others want to be
entertained. Just like people, content should be unique and varied
across a spectrum, so it can attract a wide audience.
So we filter stories to target specific audiences: customer vertical
markets, architects and designers, project managers, sustainability consultants, general contractors, C-suite executives, and procurement managers, among others. We use specific platforms for
certain audiences and certain kinds of stories: LinkedIn to reach
business colleagues, Facebook for all things social, Instagram for

Carolyn Clark Beedle is Director of Audience
Development at One Workplace and an
eccentric storyteller. Her work goal is
to break barriers, build relationships,
and inspire new thinking. She believes
that through active communication, no
matter what form, everything gets better.
One Workplace’s mission is to create spaces that inspire people
and transform organizations.
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trusts (REITs) or other traditional investment vehicles. And unlike
REITs, where investors buy into a pool of properties, crowdfunding
sites allow users to invest in individual projects.

Tech-Driven
Crowdfunding Sites
Lower Barriers
to CRE Investment
Photo by Dmitri Popov on Unsplash

© 2018 Jen Chan, White Tiger Condo Conversion, jen@whitetiger.us

Until a few years ago, investing in commercial real estate was largely limited to big institutions, hedge funds, and high-net-worth individuals. Wealthy investors relied on word of mouth within their elite
networks to access quality real estate investments, and participation typically required a minimum investment of $50,000–$100,000.

“Our proprietary technology and workflow management tools
support our team of experienced real estate professionals so
that they can evaluate transactions at greater scale and levels of
discernment. Our unique marriage of AI and machine learning allows us to more efficiently source quality projects and streamline
the underwriting process.”

But this “country club” model of real estate investment began
to shift in 2012 when Congress passed the JOBS (Jumpstart Our
Business Startups) Act, which enabled small retail investors to enter the CRE market. Since then, dozens of so-called crowdfunding
companies have emerged offering individual investors an opportunity to pool their resources to invest in commercial properties via
online marketplaces.

Real estate crowdfunding sites operate similarly to e-commerce
sites, with all transactions done electronically. Investors can go
online, sign up, and begin shopping for properties within minutes.
The platforms are designed to be easy to use and intuitive, and
require little or no specialized knowledge.

While all these companies operate differently, using different platforms and parameters, they are all powered by innovative new
technologies designed to increase efficiency and reduce costs for
both investors and borrowers.

“It’s a lot like buying a book on Amazon, but instead of buying a
whole book, you can buy a chapter,” said Robert Greenberg, chief
marketing officer for Patch of Land (patchofland.com), a real estate
crowdfunding site based in Los Angeles. “We pool capital from individuals to invest in the types of projects that in the past were the
realm of wealthy insiders and hedge funds.”

“Our mission is to connect capital with opportunity so that we can
unlock the massive growth potential of the commercial real estate
market,” said John Minervini, content manager at San Francisco–based RealtyShares (realtyshares.com), one of the earliest and
largest players in the real estate crowdfunding sector, with 120,000
registered users across all 50 states.

In addition to providing access to a market once reserved for the
rich, crowdfunding sites also promise significantly higher returns—
anywhere from 8 to 13 percent per year, depending on the platform
and the project—than those provided by real estate investment
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Crowdfunding sites also offer advantages to builders and developers. Unlike loans from banks, which operate under stricter regulatory control and typically take months for a decision, a loan from a
crowdfunding site can be executed in a matter of weeks—although
interest rates are generally higher. “As long as we think our crowd
has an appetite for a deal, we will make the loan,” said Patch of
Land’s Greenberg.
Crowdfunding sites are clearly democratizing real estate investment, but they are not necessarily open to the average Joe and
Joanne. Many sites—including Patch of Land and RealtyShares—
require investors to be accredited, which means they must have
a minimum net worth of $1 million, excluding their primary residence, or have reported income of at least $200,000 each year for
the last two years.
Patch of Land and RealtyShares post new deals on their sites several times a week. Users can then select the projects they want to
invest in based on their personal preference, investment goals,
appetite for risk, asset class, location, and other criteria.
Patch of Land focuses on the lower end of the market, providing
loans ranging from $100,000 to $3 million. A typical borrower might
be a developer who purchases a rundown apartment building, hotel, or self-storage facility, rehabs it, and quickly sells it for a profit.
“Our deals typical sell out within hours or days,” Greenberg said.
RealtyShares focuses on the middle market, funding commercial
projects with a value of up to $50 million. Since the company was
founded in 2013, $730 million has been invested through its platform in more than 1,100 projects across 39 states.
As with all forms of real estate investment, caveat emptor applies to
crowdfunding sites. While the promised returns are typically higher,
so are the risks. Unlike publicly traded REITs, which eschew high
leverage, own vast portfolios of property, and are watchdogged by
Wall Street analysts and asset managers, crowdfunding sites operate under less stringent rules. Indeed, one expert on real estate
finance characterized crowdfunding sites as “the wild, wild West”
of real estate investment.
Still, the best-run sites carefully curate deals and vet sponsors.
Realty Mogul (realtymogul.com), for example, another Los Angeles–based crowdfunding site, conducts background, criminal, and
credit checks on each funding applicant and reviews his or her historical deal flow, liquidity, and success. The site’s head of credit has
three decades of experience in real estate finance.

Both Patch of Land and RealtyShares say they carefully evaluate
every deal they offer investors to minimize their risk and maximize
their returns, and both companies underwrite the deals they present to investors.
“We underwrite every deal we make, and we won’t underwrite a
project that doesn’t meet our criteria,” said Patch’s Greenberg.
“If we made the loan, we like the project. We did the due diligence.” But, he was quick to add, “that doesn’t mean that every
deal is a good fit for every investor. They have to do their own due
diligence.”
Greenberg said very few of Patch of Land’s deals have gone sour,
and even if they do, the company has safeguards in place to ensure that investors recoup their original investment. All loans are
secured debt, and the company always owns the first lien on the
property. “We’ve returned every dime of principal to investors on
our site.”
Minervini said RealtyShares accepts less than 10 percent of the
projects it reviews: “We are discerning about the investment
opportunities we present to our investors.”
Real estate crowdfunding generally focuses on debt financing,
whereby investors receive monthly or quarterly distributions from
the interest paid by the borrower. However, a growing number of
crowdfunding sites are entering the equity market, whereby investors acquire a stake in a property and earn returns through rental
revenue rather than through interest on a loan.
Patch of Land takes pride not only in making money for its investors
but also in building communities and financing projects that are often overlooked or rejected by banks and other traditional lenders.
The company has invested in Detroit, the South Side of Chicago,
and other economically distressed areas.
“We’re not a nonprofit,” Greenberg concedes, “but we believe we
can democratize the availability of capital so that people who want
to do good can do good.” 
About the Author
Jen Chan, MBA, is the CEO and founder
of White Tiger Condo Conversion. Headquartered in San Francisco, White Tiger
innovates alternative real estate ownership
and wealth strategies by leveraging leading-edge digital technology. Jen’s mission
is to revolutionize the American Dream
through condo conversion—making property ownership and equity available to more people while at the same time building vibrant
communities. She has more than 25 years of experience in residential and commercial real estate and related fields. For additional
information, visit WhiteTiger.us.
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Blockchain Technology Is Changing Real Estate Transactions
At the end of 2017, the bitcoin frenzy was
at its peak: each coin was valued at almost
$20,000. In comparison, the first bitcoin
transaction was in 2009 for a pizza that
cost 10,000 bitcoins, so at the time each
coin was worth just $0.008. So well known
is this pizza that it has its own day: May 22,
known in the cryptocurrency community
as Bitcoin Pizza Day.

links to the previous block and creates a chain, forming the blockchain. Since each block is time-stamped and chained to previous
blocks, if someone wanted to steal or alter the information stored
on the chain, they would have to change the entire history of
the chain.

Today, at that bitcoin price, it would be
the most expensive pizza—or food for
that matter—in history, costing over
$69,4200,000 (but down from a peak of
nearly $192,000,000 late last year).

Smart Contracts
In real estate, this type of public ledger and trust protocol has
the potential to change the entire business model in a key way:
smart contracts.

By now most people have heard the terms
“bitcoin” and “cryptocurrency.” But it is
the underlying technology called “the
blockchain” that is less known but has the
potential to impact every industry: birth
and death certificates, licenses, deeds
and titles of ownership—the possibilities
are nearly endless.
Blockchain Technology
The core purpose of blockchain technology is to record transactions to a decentralized database, also referred to as a secure
public ledger, and share that information.
This type of database combines those
transactions, forming a “block” of data
that is time-stamped.
The database isn’t saved on a file somewhere; it runs on computers around the
world. Anyone can view it anytime, because it sits on a network where no one
party has control of the data.
Every few minutes all of the transactions
are verified and a block is created, which

Now imagine a real estate system built and run on the blockchain. It starts with a person having a digital key with which
everything they do is recorded on the blockchain.

Smart contracts were first invented in 1996 by Nick Szabo, who
described them as “a set of promises, specified in digital form,
including protocols within which the parties perform on these
promises.”1 They are executed on the blockchain, which digitally
verifies the transactions without other parties’ involvement.
Compare this to how today’s contracts are written for standard
sale or rental agreements. Processing paperwork, background
checks, loans, escrow, security deposits all require administrative
and personnel expenses to operate.
Rental Properties
Using the blockchain, there would be no need to have personnel
on-site to show a property. Instead they could access it with their
digital key.
The property owner could also have predesigned smart contracts, which a renter could sign with their digital key. This contract would then activate the transfer of the upfront funds and all
future payments to the landlord.
In this contract landlords would also be able to write specific
terms for electricity, water, and other utilities. If the tenant used
more than their allotted water for the month, the contract would
automatically execute additional payments—no need to send
letters and solicit the funds.

© 2018 Morgan Mills Suttich,
Ross Stores, Inc.,
Morgan.Suttich@gmail.com

If the tenant moved out prematurely or violated the rental agreement, there would be no need to seek compensation, as the contract would execute the final payments. It could also contact a
local cleaning business to come by after the tenant has moved
out, then have a third-party inspector sign off on all the work and
use their digital key to execute the payment to the cleaners and
renter. The contract would then be terminated.
Buying a House
You are shopping around, looking at properties that you access using your digital key. When you find your dream house,
you would be able to pull historical data on the property, such
as taxes, utility usage, and work done on the house. You would
then activate a smart contract to start the buying process with the
owner. You can bid back and forth directly with the owner—with
no third-party involvement. There would be standard contracts
on the blockchain that you could use to execute terms and verify
due diligence on the property and title.
You would also execute the payment on the blockchain. Once
both parties agreed to the terms, payment would be verified instantly or through a payment plan, such as holding back 10% of
the payment for a one-year term to ensure that there are no unforeseen or underlying issues with the house.
While it is hard to imagine purchasing a piece of property
today without a notary or land register, with the potentially endless ways smart contracts could be negotiated, programmed,
and executed using blockchain technology, there could very well
come a day where the only people involved in the transfer of
ownership are the two parties involved. 
About the Author
Morgan Mills Suttich currently works in store
operations for Ross Stores. He has spent the
majority of his career working with companies to adopt technological efficiencies and
improve decision-making through behavioral
design and analytical thinking. He lives in San
Francisco but continues to travel the world
with his best friend and love, Christy.

From top: photo by Rawpixel on Unsplash; photo by Luca Bravo on Unsplash
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Construction
Productivity
Software:
Bringing Tech to the Job Site

contractors having to rebuild parts of a
project due to not having the most up-todate information. While these types of occurrences can pose significant inefficiencies
on modern-day job sites, some view these
challenges as opportunities for improvement, including Tracy Young, the CEO of
PlanGrid.
PlanGrid is a construction productivity software aimed at streamlining workflow for
contractors and all members of the design
and construction teams. Started in the Bay
Area in 2011, the company leveraged the
invention of the Apple iPad to create software that can communicate information
in real time, remove the burden of paper
plan sets, and streamline management and
communication during construction to allow teams to run more efficiently.
“We’re not changing the way builders
build; what PlanGrid does is eliminate all
the unnecessary time wasted chasing down
paper and information,” Young says.1

© 2018 Angie Sommer, ZFA Structural Engineers, angies@zfa.com

And everyone loves more efficiency, right?
Well, yes and no. One of the struggles for
new software (of any type) is getting people
on a team to learn and use it effectively. “At
the end of the day, if the subs can’t use it,
the technology won’t be helpful to us or the
entire project equation,” says Lance Borst,
a superintendent at Skanska USA, regarding the company’s recent use of the Autodesk BIM 360 software on a $600 million
project in Cambridge, MA.2

This is one of the main challenges of new
software being inserted into antiquated processes; many people are not quite
ready or able to make the shift. PlanGrid refers this challenge as
“addressing the human factor.” To assist with this, PlanGrid employs “customer adoption specialists”—people whose job it is to
teach and guide new clients to their most effective use of the software.

PlanGrid being used during construction of 181 Fremont in San Francisco [photo courtesy of PlanGrid]

Technology has brought increased productivity and efficiency to
nearly every industry in the US and around the globe, with many
exciting advances occurring in the last few decades. With the advent and proliferation of the internet, technological solutions are
widely available and being used for an incredible array of services,
from food delivery to home security.
While the construction industry has seen improved productivity from recent technology (for example, specialized equipment
and prefabrication), many processes are still rooted in the ideas
and tools of yesteryear. It’s still quite common to see construction
trailers filled with countless stacks of paper plans or learn about
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In discussing the human factor, Gina Sloan, a customer adoption
specialist, notes that new users “need to understand why the new
technology is an improvement, the benefits of using it, and how it
will impact their specific work.” She goes on to note that “some
people are more averse to change than others, and technology
can sometimes seem a particularly intimidating change.”3

From left to right:
PlanGrid being used
during construction
of 181 Fremont in San
Francisco; the PlanGrid
logo; and CEO Tracy
Young [photos courtesy
of PlanGrid]

PlanGrid’s solution to this? Don’t just tell users the benefits, show
them. “Start by identifying the way main user groups will interact
with the system in their daily work. Find out how your staff uses
their system, and how the new solution can improve the way they
work.” Once people understand what a new technology or system
can do for them, they’ll be much more motivated to put in the
effort to integrate it into their work.
Someone who has been on the frontline of this evolution since the
beginning is Tooey Courtemanche, the CEO of Procore, which is
another company that connects construction teams, their applications, and devices via a cloud-based software platform. Started in
2002, Procore was around before many contractors were even using email in their daily work. “I saw the opportunity, but the market
I wanted to serve wasn’t ready yet,” says Courtemanche.4 Through
steady perseverance and a number of early adopters, Procore now
boasts that they are the most used construction software in the
world, with over two million users managing billions of dollars in
projects annually with the software.
What PlanGrid, BIM 360, and Procore all have in common is a vision
of construction’s future—one that spends less time fixing mistakes
that happen as a result of poor communication and more time creating processes that build efficiency and productivity. And while
there is a huge range of tech solutions being developed to solve

one problem or another, these all-in-one platforms are focused on
offering a single service that can be used for all aspects of the design and construction process: document sharing, building information management (BIM) coordination, requests for information
(RFIs), submittals, finances, safety, and more. These companies see
the need for this type of technological intervention in today’s construction sites, and watching the merger of these two very different
industries—tech and construction—is certainly interesting, if not
inevitable. 
About the Author
Angie Sommer is an associate at ZFA Structural Engineers, a 70-person engineering
firm with five Bay Area offices, with a broad
range of experience in the commercial, educational, residential, retrofit, and hospitality
sectors. In her spare time, she volunteers with
a variety of industry organizations, including
CREW SF, the Structural Engineers Association of Northern California (SEAONC), and the National Council of Structural Engineers
Associations (NCSEA), where she is currently the co-chair of the
Structural Engineering Engagement and Equity (SE3) Committee.
In her spare time, she co-owns a wedding writing business, Vow
Muse, which helps people craft unique wedding vows, speeches,
and ceremonies.
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Salesforce Tower and the San Francisco skyline [photo ourtesy of Hosfelt Gallery]

How to Find Parking
in the Bay Area Now
and in the Future

“Day for Night”:

© 2018 Geraldine Serrano, Bedford Cost Segregation, LLC,
gserrano@bedfordteam.com

Tech Crown of the City
© 2018 Donna Schumacher, Donna Schumacher
Architecture, ds@donnaschumacher.com

When Godzilla comes to San Francisco, he is certain to take
a swipe at the Golden Gate Bridge, a cable car, or the top
of the TransAmerica tower. He knows (or at least his film directors do) a good icon when he sees one.
But since May 22, 2018, he is as likely to venture a bite from
the dazzling new public art piece, recently alit at the top on
the Salesforce Tower. Delicate as a butterfly, “Day for Night”
shimmers with subtle images of sunsets, waves, and crowds.
These images captured by day via remote cameras sprinkled
throughout the city are released at night through the unique
work of local art star Jim Campbell, making the tower a beacon for the city as mesmerizing as a bonfire.
At 1,070 feet tall, the Salesforce Tower is never far away, as
reassuring as any obelisk. As I walk along Market, sit on my
deck, or drive across the bridge, Salesforce provides a visual
lighthouse that locates me in space. On its own, however, the
tower itself is not quite ready to compete for Godzilla’s swipe.
It is after all, not quite the tallest building this side of the
Mississippi, and not quite that visibly different from the earlier
Gran Torre Santiago by Pelli Clarke Pelli.

in the crown by providing a tangible and poetic anchor to
this time and place.
Its creator, Jim Campbell, is a manifestation of Bay Area
culture, as unique as the Grateful Dead, Levi’s, or Facebook.
MIT-trained in engineering, Campbell arrived in the Bay Area
to work in technology. Once here, his love of film led him
to experiment with his prodigious engineering skills to create
unique video art pieces, resulting in more than a dozen patents along the way. Key curators in the Bay Area embraced
this new art form and did much to legitimize the genre.
Todd Hosfelt, founder and principal of Hosfelt Gallery, which
represents Campbell’s artwork, opined, “‘Day for Night’ is a
reflection of the importance of digital technology and San
Francisco’s place in that culture and economy. Campbell’s
piece atop the Salesforce Tower will not only be an icon of
the San Francisco skyline, it will come to be a symbol of this
place, at this particular moment in history.”
Exactly. Just stay away, Godzilla! 
About the Author

Cities, like architecture, are the stage sets of our reality show,
and the good ones tell a story. But ever since William Pereira
designed the TransAmerica building in 1972, the San Francisco
skyline has favored a wallflower approach, lacking buildings
with a distinctive personality worthy of an appearance in the
latest revue at “Beach Blanket Babylon.” In 1985, “the Downtown Plan” was adopted by the San Francisco City Planning
Commission, including Article 13.2, which sought to “foster sculpturing of building form to create less overpowering
buildings and more interesting building tops, particularly the
tops of towers.”
Is Salesforce less overpowering due to the delicate taper at
the tip? Maybe. But “Day for Night” surely puts the twinkle
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Donna Schumacher is the founder and
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practice for small-scale commercial tenant
improvements, retail, and residential work
in the Bay Area. DSA projects range from
one-of-a-kind signature elements for architectural interiors, utilizing Donna’s background in the fine arts, to
complex projects requiring multiple permits, tapping into her 30
years of experience with the San Francisco building department.
DSA has recently introduced architecture writing to its roster of
services. Donna is the founding editor of the tri-chapter the VIEW
and its executive editor since 2016.

Parking [photo by Gerrie van der Walt]

Various technologies are being used to help people in the Bay Area
find parking. As the Parkimon site puts it, “No more wasting gas circling the block looking for parking, no more figuring out how much
to pay and how long to pay for, no more leaving meetings prematurely or risking fines. No more parking stress!”
There’s SpotHero, an app that partners with garages, lots, and valets for up to 50% off parking spaces all across the US. Users in San
Francisco, Oakland, San Jose, Palo Alto, Sacramento, and Monterey can locate available parking and then book the spot of their
choice—whether for a few hours or a few days—by searching a map
on the app or website, or searching by a specific address, landmark,
or neighborhood.
Drivers can either ensure that their parking spot is reserved well in
advance or on approach to the destination. (Right now, the human
interfaces with the phone, which then contacts the online garage
to reserve and pay for the space. In the future, the car will be able
to do this.) Knowing there’s a space in the garage waiting for them
certainly takes the stress out of parking!
Some garages (such as the Civic Center Parking Garage in Alameda)
are using Parking Sense to direct vehicles to available parking spots.
Utilizing EasyGuide hardware, it accurately detects and “announces” each space’s occupancy via LED indicators. This real-time information enhances the customer experience by improving traffic flow
and seamlessly guiding patrons to available parking.
Broadway Plaza in Walnut Creek uses Sentry Control Systems, which
also provides lights above parking spaces to indicate the availability of the stalls; it also recently completed the installation of a new
parking package at famous Pier 39 in San Francisco. Sentry’s parent
company, SKIDATA, Inc., was selected by the San Francisco Municipal Transportation Agency (SFMTA) last year to upgrade 22 parking

garages throughout the city with a combined total of more than
15,000 spaces.
As part of the SKIDATA upgrade, new ticketless parking validation
systems will be installed, and ticket machines will be tied into the
city’s fiber-optic network for faster processing. Alongside the Parking Access and Revenue Control System revamp are complementary programs, such as a pilot installation of new digital “wayfinding”
signs, which display where available spots can be found.
Between 2013 and 2016, drivers were able to use CARMAnation,
a website and peer-to-peer sharing community that made parking
more convenient and affordable by allowing people to rent out
their private garage, lot, or driveway—free of charge, for a price, or
in exchange for a donation to their favorite charity—on an hourly,
daily, weekly, or monthly basis. Hosts’ profiles included ratings and
reviews by previous guests, as well as a private messaging system.
Users would create an account, select a listing, pay by credit card,
then receive instructions. BART riders and Outside Lands attendees
loved this “Airbnb for parking.” However, in 2016, CARMAnation
closed up shop.
Nevertheless, drivers may be able to use Parkimon’s app for a similar
service (and other driving- and transit-related services). Its iOS and
Android mobile app’s patent-pending user interface guides drivers
to the exact available spot and uses their credit or debit card to pay
for the exact time parked. As the site says, there’s no need to figure
out the minimum or maximum parking time, worry about extending
time, or walk back to the meter. It also allows users to rent out their
own driveway or residential permit.
Parking is easier to find and less expensive now in the Bay Area.
With different parking technologies evolving and upgrading their
systems, drivers will have more and better options to park. They
won’t be stressed and frustrated with the parking issues of yesterday. The future of parking is already here. 
About the Author
As part of the Bedford Cost Segregation
business development team, Geraldine Serrano has helped building owners and tenants
nationwide find tax incentives to manage
their commercial real estate and improve
their cash flow. She has done presentations
for CPAs earning CPE credits, building owners, tenants, commercial real estate brokers, bankers, and lenders,
educating them on cost segregation, tangible property regulations,
Section 179D (EPAct), and the Research & Development Tax Credit. Geraldine is a member of Oakland Women’s Network OWN It!,
which furthers the success of professional women in the city while
inspiring girls to be future leaders. She volunteers for Ambassadors
for Hope and Opportunity (AHO), an organization designed by
youth, for youth, for the future of youth who are homeless or at risk
of homelessness in Marin County, the Bay Area, and Sacramento;
and is on its Council of Investors. She is also the chair of the marketing committee for CREW East Bay.
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San Francisco Airport’s Path to Total Reuse
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San Francisco International Airport Terminal 2 [design by Gensler; photo courtesy of Kennedy/Jenks Consultants]
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Alternatives Serving Off-Airport
Small Irrigation Customers

Alternatives Serving Off-Airport
Irrigation of GGNC

GW
Alternatives
DPR
Recharge
Alternative

Figure 1: Annualized life cycle costs of the alternatives

Since 1996, the San Francisco International Airport (SFIA) has produced and used recycled water from its on-site Mel Leong Treatment Plant (MLTP), which receives industrial and sanitary wastewater from the airport and has a capacity of 13,000 cubic meters per
day (m3/d). Due to a history of drought in California, the SFIA initiated plans in 2013 to expand its recycled water program beyond
irrigation and in-plant uses in order to serve more airport sites and
ultimately reach its long-term objective to be the first city department to reuse 100 percent of the wastewater generated onsite.

Table 1: Summary of Alternatives
Alternative

Description

Average Annual Demand

Baseline

Serve all on-airport customers

2,600 m3/d

Off-Airport

Serve small landscape sites or

Irrigation

GGNC
Full advanced treatment,

GW Recharge

The path to meeting this goal involved a three-pronged approach:
master planning, designing treatment upgrades, and piloting and
implementing innovative technologies.
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limited by hydrogeology and

1,900 m3/d

nerby municipal wells
Direct Potable
Reuse

The airport’s ongoing pursuit of beneficial reuse of wastewater
aligns with its other water conservation activities, such as implementing high-tech water-saving fixtures and drought-tolerant landscaping, as well as replacing aging infrastructure.

40 m3/d or 1,100m3/d

and off-airport recycled water demands and evaluated viable reuse
alternatives, such as irrigation, cooling towers, and indoor reuse in
the dual-plumbed LEED Gold–certified Terminal 2. The RWMP also
evaluated expanding services to the commercial car wash, one of
the largest water users at the airport, and the neighboring Golden
Gate National Cemetery (GGNC). The alternatives listed in Table 1
were developed to identify preferred projects and to define a plan
for meeting the SFIA’s long-term objectives.

Designed to achieve 100%
reuse, based on average day

3,800 m3/d

discharge

Table 1: Summary of alternatives

Master Planning
A recycled water master plan (RWMP) was completed in 2014 to
support ongoing efforts to upgrade the existing tertiary treatment
plant and expand the use of recycled water to supplement valuable
potable water supplies. The RWMP explored potential on-airport

Figure 1 summarizes the annualized life cycle costs of the alternatives
based on conveyance and treatment requirements, and the amount
of recycled water delivered. Based on the findings of the RWMP and
discussions with the SFIA, the following steps were recommended:
yy Near-term activities: Implementation of the baseline
project to serve all on-airport customers, with the addition of a reverse osmosis treatment system to provide
higher water quality for indoor toilet flushing, cooling
towers, and other non-irrigation uses.

yy Midterm activities: Expansion of the system to serve
the GGNC, the most cost-effective off-airport alternative.
This would require coordination with the San Francisco
Public Utility Commission (SFPUC) and development of
a memorandum of understanding specific to the GGNC
to establish cost-sharing and interagency agreements
to use recycled water from the MLTP to offset potable
demands at the cemetery.
yy Long-term activities: Tracking of potable reuse developments in California and continuing to revisit the feasibility of a potable reuse project to achieve 100 percent
reuse of wastewater generated at the SFIA.
Treatment upgrades
Design-build efforts at the SFIA identified a more efficient
approach to recycled water production. Over a two-year period,
Kennedy/Jenks provided design services for various improvements to the MLTP. The recycled water component of the project
included upgrading and expanding the existing granular media
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Desktop [photo by Helloquence]

ever, there was still a slight blue-green color to the water. Upon
completion of the upgraded MLTP, the SFIA plans to pilot-test the
use of hydrogen peroxide, UV disinfection, and ozone, or a combination of disinfection technologies, to reduce the color and odor
to appropriate levels.
The planned upgrade to the tertiary treatment plant will meet Title
22 requirements for disinfected tertiary recycled water suitable for
most nonpotable uses in California and is scheduled for completion in late 2019. 
About the Author

San Francisco International Airport Terminal 2 Restroom [design by Gensler; photo
courtesy of Kennedy/Jenks Consultants]

filters with tertiary treatment that includes coagulation/flocculation,
microfiltration/ultrafiltration (MF/UF), disinfection by ultraviolet
(UV) treatment, future reverse osmosis, and the addition of chlorine
as a disinfectant residual. The project prioritized sustainability and
compliance with applicable LEED requirements of the San Francisco building code, with the objective of obtaining LEED Gold certification.
Innovative technologies
A pilot test was performed as part of the design work to evaluate
the coagulation and UF process, as well as to assess water quality,
color, and odor in the UF-filtered effluent. The color and odor of
the tertiary recycled water from the MLTP were of concern, because
the SFIA committed to the use of recycled water for toilet and
urinal flushing in dual-plumbed terminals and support buildings,
including the recently completed LEED Gold–certified Terminal 2.
Beyond meeting Title 22 requirements, it is desirable for recycled
water used for toilet flushing to be odorless and colorless to avoid
adverse reactions from the 50 million visitors who travel through
the SFIA each year. The source water to the MLTP sometimes has
a blue-green coloring derived from sanitary waste from airplanes,
which presents a challenge to producing consistently odorless and
colorless product water for reuse.
Pilot test results showed that the UF-filtered water was of significantly higher quality than the existing media-filtered water. How-
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a dozen recycled water master plans evaluating nonpotable and
potable reuse opportunities, many of which received state and
federal grant funding. Dawn has served as the liaison between engineering, public, and environmental teams, and appreciates the
intercommunication needed to successfully plan and integrate all
elements of a recycled water program. Dawn currently serves on
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has worked as a construction manager and
project engineer on water and wastewater
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large-diameter microtunneling project and
for an advanced water treatment plant in
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The Dawn of E-Closings: How Technology
Is Changing the Way We Do Business
© 2018 Suzette Z. Torres, North American Title Insurance Company, sztorres@nat.com; and Danielle Kaiser, dkaiser@natic.com
The digital real estate closing experience is on the horizon. With the
rise of popular products like Quicken Loans’ Rocket Mortgage online
mortgage application, the increasing demand to go digital, and the
establishment of Uniform Data Standards, the evolution of electronic closings (or e-closings) is inevitable. In the commercial real estate
industry, we must be prepared to embrace this new wave of doing
business and understand what the e-closing process entails.
Depending on the state’s notary laws, there are three types
of e-closings available: hybrid, in-person, and remote online.
yy Hybrid: This type of closing allows documents to be
signed electronically, except for those that are to be
notarized and recorded. Forty-seven states and the
US Virgin Islands have adopted the Uniform Electronic
Transaction Act (“UETA”). Illinois, New York, and Washington haven’t adopted UETA but do have state statutes
that deal with electronic records accordingly.1
yy In-person: This type of e-closing means that all the documents are electronic (no paper documents). However,
the notary and the signer meet in person for the e-signing and e-notarization of the documents.
yy Remote online: In this type of closing, the documents
are all electronic, e-signed, and e-notarized. The notary
and signer do not need to be in the same location.
Instead, they communicate through real-time audio-video communication devices. California notaries public
cannot perform notarial services online, as remote
appearances do not meet state requirements.2
Although the technology exists, most states do not currently have
laws in place allowing for all three types of e-closings. Hybrid
closings are allowed in all states through the passage of the Elec-

tronic Signatures in Global and National Commerce Act of 2000
(“E-SIGN”), and corresponding state laws allowing for e-signing.
For an in-person e-closing, there must be state law that allows for
e-notarization. Along with California (Government Code Section
27391), the following states currently have laws in place: Arizona,
Arkansas, Colorado, Delaware, Florida, Idaho, Indiana (effective
7/1/2019), Iowa, Kansas, Minnesota, Montana, Nebraska, Nevada, North Carolina, Oregon, Pennsylvania, Texas, Utah, Virginia,
Washington, West Virginia, and Vermont. The following states
have legislation pending for the enactment of e-notarization laws
which would enable in-person e-closings: the District of Columbia
(B 22-0324), Georgia (HB 120), Massachusetts (H 815 and S 883),
Michigan (Enrolled HB 5811), New Jersey (A 1355), Ohio (SB 263),
and Oklahoma (HB 1366).
For a remote online closing, there must be state law that allows
for e-notarization via audio-video communication. Currently, these
states allow for it: Indiana (effective 7/1/2019), Minnesota (effective 1/1/19), Montana, Nevada (effective 7/1/2018), Tennessee
(effective 7/1/19), Texas (effective 7/1/2018), Vermont (effective
7/1/19) and Virginia. Along with California’s pending AB 2368, the
following states have legislation pending to enact remote online
notarization: Colorado (SB 18-109), Michigan (Enrolled HB 5811),
Missouri (HB 1738), Nebraska (LB 388), Ohio (SB 263), Oklahoma
(HB 1366), and Pennsylvania (SB 595).
The final piece to this process involves county recorders being
able to record e-documents. If the county recorder cannot accept
e-documents for recordation, then hard copies of the documents
with ink signatures will be necessary.

continued on page 26
1
Josias N. Dewey and Gavin Williams, “The Commercial Paperless Closing: How Close Is It?,” The Real Estate Finance Journal (Spring 2012, Thomson Reuters),
https://www.hklaw.com/files/Publication/208b47de-d87c-4b32-a9be-237d44ddd880/Presentation/PublicationAttachment/96253f4b-89a2-4ace-8ca1-27b542e49619/
TheCommercialPaperless.pdf.
2
http://www.sos.ca.gov/notary/customer-alert/
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Engineering Turns to Drones in
Complex Surveying Conditions
© 2018 Annamarie Clark, PE, ENGEO Incorporated, aclark@engeo.com

area that was unsafe to access by any other means. As with the
landslide in Pinole, the photographs of the bank were combined
into a 3-D model with photogrammetry and used as input for a
slope stability analysis.
Following the publication of the FAA’s final regulations on drone
use (14 CFR Part 107), drones (also known as unmanned aircraft
systems, or UASs) have made significant inroads into the civil engineering world. Cheap to deploy and relatively simple to operate, drones have enabled incredible gains in productivity, reduced
the time and cost of many operations significantly, and unlocked
entirely new service areas.
One prime example of an area of construction that has been revolutionized by drones is earthwork quantity tracking. Historically,
tracking the volume of earth moved into, out of, and within a construction site was done by counting truckloads of dirt and assuming an average volume—an exercise fraught with uncertainty and
error due to, among other causes, the composition and compaction of the dirt. With this rough method of estimating quantities,
it was not at all uncommon to come to the conclusion of a large
grading project and find it short or long by tens, or even hundreds, of thousands of cubic yards.
Even using more precise techniques, including survey-grade GPS
and theodolite or transit surveys, the industry still struggles to
accurately measure volume during excavation. Although these
techniques make it possible to measure stockpile and excavation
volumes very accurately, the surveys are time-consuming and expensive, and are performed at long and often irregular intervals
during grading. This makes it impossible to correlate cut-and-fill
activities within a site and check prior calculations. In addition,
although the surveyed points themselves are extremely accurate
(typically to better than one-hundredth of a foot), they are relatively few and sparse on a job site, and may not capture the full
geometric complexity of a cut or fill.

Drone over Pinole landslide [photo by Annamarie Clark]

When a landslide took out the parking lot of a retirement community in Pinole, California, and imperiled the building and its
occupants, ENGEO Incorporated was contracted to design emergency mitigation measures to stabilize the hillside until a more
permanent repair could be performed. A topographic survey of
the landslide was required as input for the slope stability analysis
that would be crucial to the design, both of the emergency stabilization and the permanent repair.
This would have taken a surveyor several hours of trekking through
poison-oak-infested hillsides and treacherous slopes. Instead,
ENGEO deployed a DJI Phantom 2 drone, and later a DJI Phantom 4 Pro, to take top-down photos of the area that were later
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stitched together with a technique known as photogrammetry,
or structure-from-motion. The result was a detailed topographic
surface and 3-D model of the landslide that could be used for a
slope stability analysis in the same way a traditional survey would
have—except that the survey itself took only twenty minutes to
complete. (The data processing was performed overnight and the
results were available the next day.)
In the same wet winter of 2016–17, Arroyo de la Laguna in Pleasanton, California, incised its banks and caused a large failure that
threatened a bridge crossing the river. Using its DJI Phantom 4
Pro drone, ENGEO was able to take detailed photographs of the
incised bank and the abutments beneath the bridge deck, in an

With the application of drones and photogrammetry, it is now
possible to scan an entire large grading site on a weekly, or even
daily, basis. These scans produce a complete model of the site in
incredible detail, with millions of points in each scan rather than
dozens. Although the individual point elevations are not as accurate as traditional surveys (typically within one-tenth to two-tenths
of a foot), the large number of points makes up for this relative
inaccuracy by fully capturing the geometric complexity of the entire site. Because these surveys cost hundreds or thousands of
dollars, rather than tens of thousands, it is possible to do them at
short, regular intervals. This enables a wealth of detailed analyses
to be performed continuously throughout the project, such that it
is now possible for final site imbalance to be measured in tens of
cubic yards or even less.
Although modern drones are easy to operate, owners must carefully manage their legal and public relations profiles when using

Drone [photo by Jason Blackeye]

them at a project site. Beyond basic compliance with the Part 107
rules for commercial drone operations and carriage of appropriate liability insurance, ENGEO has developed a flight operations
manual, operations specifications, and a safety management system to minimize the risk of an incident on the jobsite, and limit
liability in the event that an incident were to occur.
The field of drone use on construction sites is still in its nascent
stage, and many applications will doubtless be developed in the
coming months and years. With care and consideration for the
as-yet-uncharacterized legal risks, any architecture and civil engineering firm should consider using drones in novel and useful
ways on its projects. 
About the Author
Annamarie Clark is an associate engineer at
ENGEO Incorporated, a 250-person engineering firm with offices in California, Nevada, and New Zealand. Founded in 1971,
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geotechnical and civil engineers, geologists, hydrologists, environmental professionals, and construction services field representatives. Annamarie
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A SURVEYOR’S
PERSPECTIVE ON
“SCAN TO BIM”
The design and construction industries have seen more advances
in the use of technology than many of us are aware of. Having
been a surveyor for the past 35 years, I have been lucky enough to
have seen many of these innovations become part of our everyday
selection of tools to document existing conditions. From digital
total stations and electronic data collectors to GPS systems, each
has had an influence on surveying and its aligned industries, but
none have had the impact of the high-definition 3-D laser scanner.
Developed in the late ’90s from the desire to document an environment in true 3-D, and first deployed in the plant and oil sectors, these early systems were large, energy inefficient, and very
expensive. That, coupled with almost nonexistent hardware and
software, made them rare pieces of equipment.
That all changed in the early 2000s, when the first truly usable systems were announced and marketed to surveyors. They were portable and capable of collecting thousands of points per second in
true color, creating a geometrically correct series of points known
as a “point cloud.” For me and some others, the use of these systems was very clear: they were a perfect fit in the documentation
and mapping of building environments, MEP (mechanical, electrical, power), roads, etc. Anything that had a surface could be
mapped in a short time to a high degree of accuracy.
It was—and continues to be—a game changer and a truly disruptive technology. Well, almost: there is still a limited availability of
the much-needed hardware, software, and, most importantly, clients who can digest the data and use it to improve their workflows.
Enter BIM (Building Information Modeling), created as a way to
streamline design and construction workflows with near perfect
geometry and uniform features. Again, its purpose was clear: to
use a “point cloud” to generate an existing-conditions BIM system. The data would reveal the imperfections of the real world and
the limitations of construction. This has created an additional challenge to those of us looking to document a 3-D space in true 3-D.
Fast-forward to today: Current scanners are smaller and can collect
millions of points per second, in photorealistic color and with an accuracy unheard of in the early years of scanning. Hardware has improved to a level where one can view a point cloud on a phone, in
virtual or augmented reality. Software has evolved to where almost
every design platform can display and manipulate point cloud data.
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Automated “Scan to BIM” software platforms are now on the market. These are designed to automate the current manual modeling
process of converting point clouds into model-based objects in
a BIM system. It is clear this technology is here to stay and will
continue to evolve, improving our ability to document existing
conditions.
For me and the survey group at Langan, where I manage the surveying and mapping services, the investment in the equipment,
procedures, and promotion of scanning technologies has been
extremely challenging and very rewarding. Today, Langan has seven state-of-the-art scanning systems and a mobile mapping system. These have been deployed on projects worldwide, allowing
the firm to document everything from the Statute of Liberty to a
mummy for the Smithsonian; from Alcatraz to St. Patrick’s Cathedral; from the Forum to Madison Square Garden; and from hospitals to oil fields. To date, the firm has scanned and modeled over
30,000,000 square feet of existing buildings.
The evolution of the deliverables has been fast-paced and ever-changing. When we first began using the system, 2-D CAD files
were the norm. Then that changed to 3-D CAD files. At the same
time we were delivering CAD files, we were also learning the art of
BIM-based modeling using data extracted from survey-grade point
clouds. That quickly became the standard deliverable, for Langan
and many of our peers. The most common of these are BIMs in Autodesk Revit format, which has now grown to include attribute data.
Over the last 15 years, I have spent much of my time promoting
the service and educating users and providers. By sharing our experiences, we hope to expand the user base and dispel misunderstandings about the system’s capabilities. There are many stories of
an end user discrediting the technology after a bad experience that
is often rooted in poor procedures and a lack of standards and/or
clearly defined expectations.
A lack of standards, along with a lack of regulatory control (unlicensed activity), has been and still is a hurdle for the documentation
industry. In 2012, a few service providers met and created the United States Institute of Building Documentation (www.USIBD.org).
The goal of the organization is to promote the building documentation industry. At this time, the organization has created RFQs,
RFPs, and a level-of-accuracy document, which are designed to
provide a level playing field among providers and purchasers.

It is clear that object-based 3-D design and existing-conditions
documentation is here to stay. The benefits of this approach are
very clear to every user, from design teams to owners. If you are
thinking of using a scanning-based system on a project, you will
benefit from educating your team on the capabilities of the system, engaging a well-rounded scanning provider, and using existing standards to set expectations.
Case Study: TWA Terminal at New York’s JFK Airport
Challenge: Document and model a historic building for planned
reuse and expansion into a world-class hotel.
Solution: Provide a survey-grade existing-conditions BIM model.
Approach: Utilize a combination of static and mobile scanning to
acquire accurate conditions in the form of a point cloud. Convert
the point cloud into a Revit-based BIM system for design and historic documentation.
Links: www.twahotel.com
Also, see Langan’s vimeo page at https://vimeo.com/262387613 to
view the JFK scanning video. 
About the Author
Joseph E. Romano has a broad range of experience in surveying,
construction documentation, and design-related fields. As Director of
Surveying and manager of the Langan survey department, he is very
active in promoting land surveying and has been a guest speaker at
numerous national and international conferences. In addition to his
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laser scanning technologies, his passion to give back to the surveying
profession has inspired him to be active at the board level of numerous educational institutions and professional organizations. Of special
note is that he is the cofounder of the United States Institute of Building Documentation (USIBD), the only nonprofit organization dedicated to the profession of building documentation.

From top to bottom: Photo of existing TWA terminal; image of interior sections
of the final Scan to BIM model; photo of Langan staff acquiring point cloud data;
image of combined point cloud shown in intensity view; overhead image of combined point cloud shown in true color [images courtesy of Langan]
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Boyle, continued from page 5
of all sizes. With such clear visual documentation throughout the
entire construction process, questions are vetted in real time and
disputes are resolved.
One of Multivista’s newer applications is its MEP Site Walk 360,
which “provides visual as-built records of your project, providing
the highest degree of intelligence for construction and facilities
management professionals,” such as:
yy validating BIM without costly 3-D laser scans
yy the ability to “virtually walk” along utilities located
inside walls
yy creating an accurate and permanent as-built resource
Construction sites are always changing, and decisions often need
to be made on the spot so as to not cause delays. These seemingly
small details produce “as-built” records that look more like “as-recalled” records. Even the most detail-oriented construction workers are human and can make mistakes, but this can cause a lot of
issues. Without the visual records that Multivista can provide, builders won’t know exactly what is behind the walls or in the ceiling.
The Multivita website sums it up best, “with a global construction
workforce shortage and highly technical infrastructure design on
the rise, the need for collaboration, transparency, and validation
of workmanship is increasing rapidly. The answer is comprehensive
visual documentation through every phase of the build.”

Multivista resolves construction challenges before they arise, thanks
to its documentation experts capturing projects via photos, videos,
3-D virtual reality, and drone services. This thorough documentation is vital to the general contractor throughout construction; once
the project is complete, it can easily be shared with the property
managers, so they have up-to-date information to maintain the
building for years to come. This not only allows project stakeholders and facilities teams to avoid delays, they can also market and
promote available spaces sooner, driving occupancy.
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“This has not been feasible in the past, because we didn’t have the
technology like we do today. A team member can check that all 500
shower heads were installed correctly in no time—beats walking
the site and spot checking,” said San Francisco–based Multivista
Director of Business Development Joey Shuster. “This gives you
that X-ray vision, long after construction is finished.”
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Torres, continued from page 21
In this tech-savvy nation, more states will likely introduce bills addressing e-notarization and remote online notarization to facilitate
these various e-closings. Armed with this information, you now
have a jump-start on the e-closing conversation. Embrace this
technology now so as to not get left behind! 
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