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Background

Located on the Pacific Ocean and blessed with a coastal 
Mediterranean climate, Santa Monica is home to 87,000 
residents.  The City, the School District and College operate 
forty-three facilities that provide a variety of services to the 
community. Previously, these facilities were connected by a 
network of T1 lines and slow Frame Relay circuits ranging in 
speed from 128k to 384k. Unsatisfied with their service 
provider's high prices and slow deployment pace, the three 
agencies decided to deploy their own city-wide network. By 
harnessing the latest Optical technology they were able to 
save 92% of their leased-line costs  while  substantially 
increasing their bandwidth.

The Challenges

Increasing Bandwidth Affordably
The City of Santa Monica, which depends on their network to 
connect staff at all City facilities for voice and Data 
communications, desired to enhance the quality of life, 
economic vitality and delivery of government services by 
deploying new technologies such as Gigabit Ethernet, Voice 
over IP (VoIP) and Storage Area Network to connect a new 
Disaster Recovery site.  Limited available bandwidth and 
rising telecommunications costs restricted the City from 
implementing new technologies and negatively impacted 
their growing communications services.  The only solution 
was to increase bandwidth and do so affordably.

Three Separate Networks
After an extensive study, the City of Santa Monica formed a 
partnership agreement with the Santa Monica-Malibu 
School District and Santa Monica College (each also desiring 

to affordably increase its telecommunications capacity) to 
deploy and operate an institutional fiber optic network 
(I-NET) for Voice, Data and Video transmission. 

This network needed to eliminate the parties’ dependence 
on expensive leased circuits, resulting in substantial cost 
savings, and gain the necessary bandwidth required to 
support enhanced services and future growth. The I-NET 
needed to consist of three separate networks for the City, the 
School District and the College, and provide a secure and 
reliable network for supporting public safety and emergency 
response.

Limited Fiber Availability
As part of the franchise renewal for Adelphia, the local CATV 
operator, the City negotiated an agreement for the lease of a 
Fiber Optic Network that connects the forty-three buildings 
that are used by the City, School District and College. The 
construction was funded by the City with each of the three 
agencies sharing equipment, ongoing maintenance, and 
operations costs. However, the big challenge was the limited 
amount of fiber. The three agencies had only three pairs of 
fiber available between sites and needed more in order to 
provide high-speed connectivity for the different agencies 
and departments.

Security
The new network needed to carry traffic from the City, the 
School District, and the College without compromising 
security.  Each network needed to be independent of the 
other two. The City criminal justice system demanded having 
their Data and Voice traffic physically separated from the 
traffic of the other agencies.  One option would have been to 
allocate them a separate VLAN on a switch.  However, the 
security of separating their traffic in a separate VLAN was not 
an acceptable solution. This would not provide the security 
and bandwidth needed for their applications.
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The MRV Solution: Wave Division Multiplexing (WDM)

“When we started evaluating the options we initially looked 
at a SONET network from the big networking equipment 
vendors.  They offered us an OC-48 ring that could carry Voice 
and Data”, remembers Dan Suzewitz the City’s Network 
Engineer. “We needed at least one Gigabit and so did the 
School and the College. We also needed to keep fiber 
available for future applications”. 

When meeting with MRV Dan discovered a different 
approach to designing the network:  Wave Division Multiplex-
ing (WDM) instead of the traditional TDM.

After evaluating the different solutions the three agencies 
decided to deploy a WDM network using MRV Communica-
tions’ equipment.  Five main hubs were connected in a ring to 
form the network’s backbone (Diagram 1) using only one 
fiber pair while smaller sites were connected to the main 
hubs. The network was physically connected as a ring with 
optical protection so that in the event of a fiber-cut all traffic 
in the network would be re-routed in the opposite direction. 
Each agency had their main site in a different hub so logically 
there were three networks in a star topology overlaid one on 
top of the other using WDM (Diagram 2).

Currently, the network includes 10 wavelengths carrying one 
Gigabit Ethernet each. For protection, each Gig E circuit is 
transmitted in both East and West directions. This is more 
than enough bandwidth to satisfy current demand.  

Jory Wolf, the City’s CIO noted: “with the MRV WDM equip-
ment we were able to deploy a robust Gig E network at a low 
cost. The System was easy to implement and requires very 
little management compared to the other solutions we 
considered.”

The new network provides Gigabit Ethernet services to all 
three agencies. The new bandwidth made possible the 
deployment of Active Directories and Exchange, VOIP 
telephony and video conferencing for the City. The network 
will also support the implementations of a new Traffic Signal 
management system with traffic cameras. Also in the 
planning stages are a wired backhaul for a public safety 4.9 
gigahertz wireless network and a wired backhaul for a public 
2.4 gigahertz wireless network with free hot zones through-
out the city. Other future applications include SCADA, water 
meter reading, roadside signage and more.
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What is WDM?
Wavelength Division Multiplexing (WDM) is a 
method of transmitting data from different 
sources over the same fiber optic link at the 
same time whereby each data channel is carried 
on its own unique wavelength. The result is a link 
with an aggregate bandwidth that increases 
with the number of wavelengths employed. In 
this way WDM maximize the use of fiber optic 
infrastructure; what would normally require two 
or more fiber links instead 
requires only one.
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Why MRV?

The three agencies considered using equipment from all the 
top communications equipment manufacturers. Some 
vendors offered a SONET based solution with an OC-48 ring 
and others offered an Ethernet only based solution with a 10 
Gig Ethernet backbone. None of these vendors could offer the 
physical security, the abundance of bandwidth and the 
flexibility that was offered by MRV. SONET was too expensive 
and difficult to manage and offered limited bandwidth for a 
high price. SONET wasn’t able to handle Fibre Channel 
efficiently for the cities remote Disaster Recovery site.

Some solutions handled the Gigabit traffic well but could not 
handle other protocols like Fibre Channel or traditional TDM 
traffic. Ethernet switches offered limited security and relied 
on VLANs to separate between users. In addition, MRV 
provided the fastest recovery, in milliseconds, in case of a fiber 
cut and was very simple to configure.

WDM offers a very convenient and affordable upgrade path 
to support future needs. Adding services to the ring is simply 
a matter of adding a wavelength to the existing network.  The 
platform supports both DWDM and CWDM and each 
wavelength can carry any protocol including 10 Gig. 

“WDM offered us much more than we knew possible at the 
time. We were able to get 10 Gig instead of 2.5Gig at a much 
lower cost”, said Dan. “After talking to MRV we looked at a few 
WDM solutions from other vendors but none could compete 
with the features, flexibility and price that MRV offered”. 

With WDM as the transport solution, every agency was 
assigned specific wavelengths allowing their network to 
operate as a completely separate network. This unique 
feature was one of the main reasons for choosing WDM 
because it provided a solution to the uncompromising 
requirement of the City to have a physically separated 
network. 

Funding the Network

In order to fund the new fiber network the City created a 
telecommunications Master Fund and collected the ongoing 
budget that all City departments were spending for telecom-
munications services. The Information Systems department 
was entrusted to pay for all these services and committed to 
keep the costs from increasing.  They then used this money to 
pay for the Optical equipment and terminated the leased 
lines one by one as sites were connected to the new network 
for data services. Through the use of the new network and 
VoIP the City was able to further eliminate leased voice lines 
and reduce costs while improving service. 

In 2004 the City of Santa Monica saved $250k while continu-
ing to provide the same communications services. In a couple 
of years almost all the T1s will be eliminated and the entire 
communications budget could be used for introducing new 
technologies and improving services.

Success!

After deploying the network the City tested their new Cisco 
VoIP phones and made calls over the new WDM network. The 
network worked flawlessly. One of the promises that MRV 
made was the minimal recovery time the network will have in 
case of a fiber cut. During the VoIP tests the engineers 
intentionally disconnected the primary fiber between the 
sites expecting some call interuption, but instead they were 
amazed to see an immediate recovery and not even the 
smallest disruption to the call. The people making the call 
could not tell that the network just took a major hit and lost 
its primary fiber.

“The MRV solution was very simple to implement, clean cut. 
We put the three agencies on one fiber with little to no 
management required.” said Jory. “We are very pleased. The 
new fiber network ensured great savings and increased 
bandwidth that was needed to deploy new services for our 
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The telecommunications costs of the City on fiscal year 03/04 
were $898k. After deploying the network and eliminating some 
of the leased lines the costs dropped to $650k and are expected 
to drop to $72k in year 06/07. This is a cost saving of 27.5% in 
one year and savings of 92%  or over $800k after 3 years.
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Wave Division Multiplexing

community”.  The City is currently working with MRV to 
increase the capacity of the network to accommodate new 
services on the network.

The City of Santa Monica was recognized for their use of 
technology as winners of the 2004 Solutions Awards from the

Public Technology Institute (PTI). The national competition 
recognizes city and county governments that have demon-
strated how, through the use of technology, they have 
improved the delivery of services to constituents, reduced 
costs or generated new revenues.
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