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By Jeff Elliott

Every year, serious accidents occur at water and wastewater treatment facilities
around the world. Often these calamities are attributable to a breakdown in the
communications systems that monitor and control the flow of critical plant processes through various treatment stages and vessels.

Events such as overflows caused by motors or valves failing to actuate, for example, can result in flooding that spills potentially
millions of gallons of untreated sewage into waterways and communities, threatening the ecosystem as well as the health of
residents.
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Most of the functions of treatment plants are monitored and controlled by cable-based communications systems, and because they

are exposed to very harsh chemicals and elements, it is vital to plant safety that these systems—including cables, RTUs (remote
terminal units), enclosures and so forth—are operating with optimal speed and reliability.
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Even when communications systems are operating inefficiently, serious problems can result. For example, outdated communications =~ FEATURE STORY: Deep dive into fiber-
networks based on copper cabling can slow treatment plant throughput, resulting in insufficient capacity to support a community’s termination options

sewage disposal requirements. Outmoded communication networks can also result in exorbitant plant and network maintenance GET A FREE SUBSCRIPTION
costs due to frequent service, as well as security and environmental compliance problems.
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For all those reasons, today’s efficient wastewater treatment plants are basing their communications network infrastructures on ultra- MUST-SEE PHOTOS P
reliable, high-speed fiber-optic cabling coupled with connection and control devices that are designed to withstand the harsh
environments within those plants. This approach not only protects against environmental accidents, but can also ensure optimum
plant throughput, security and compliance.

Challenging operational environments

As with other networks that monitor and control switches, motors, valves and other devices throughout a plant, the need for speed is
growing exponentially within many wastewater treatment plants.

In Elk Grove, California, the Sacramento Regional County Sanitation District (Regional San) is constructing the EchoWater Project at
the Sacramental Regional Wastewater Treatment Plant (SRWTP) at a cost of $2 billion. This project will allow the SRWTP to meet
discharge requirements set by the Central Valley Regional Water Quality Control Board and State Water Resources Control Board in
2010, and in subsequent amendments. When completed in 2023, the Echo Water Project will improve the quality of water discharged
into the Sacramento River, increase opportunities for water recycling, and ensure safe and reliable wastewater treatment for the
more-than-1.4-million residents in the Sacramento region.

Ronald Kwok, associate electrical engineer at the facility, says that a high-speed, fiber-optic-based communication network is
essential to meeting increasing data transfer requirements for monitoring and controlling wastewater treatment plant operations.

“Our communications network is currently running at 100 Megabits per second,” he says. “It will soon be at the 1-Gigabit-per-second
rate. A high-speed fiber network can accomplish that.”

» Bad things happen
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While upgrading to a high-speed fiber system is a top priority for many wastewater treatment plants, selecting the appropriate type of
cable, connectors and enclosures used in these harsh environments is critical.

In municipal treatment plants, such as Sacramento’s, communications infrastructures are exposed to harsh chemicals such as
chlorine, bromine, sulfur dioxide and methane. Networks installed in industrial treatment plants could be exposed to a much wider
array of harsh elements, including caustic acids, sulfates and salts.

Kwok, who has been with Regional San for almost 20 years, says it is essential to wastewater treatment plant communication
system performance and reliability that fiber-optic cable and related components have the durability to survive in such harsh
environments.

A long-term solution

The main physical attributes that are usually required of cable in this environment are chemical resistance, impact resistance, and the
ability to bend without damaging the cable jacket or fiber strands inside.

Tight-buffered, tight-bound cable has many advantages over loose tube or ribbon-type cable, which is still in use at some wastewater
treatment plants. To begin with, this type of cable offers fluoropolymer jacketing built to withstand long-term, severe chemical
environments, including the caustic vapors present in most water treatment plants.

These cables offer excellent impact and moisture resistance over loose-tube gel-filled type cable construction. They are designed for
both indoor and outdoor use, and are capable of long-term survival in humid and wet environments. In wastewater treatment plants
this durability is vital to maintaining PLC (programmable logic controller), RTU and SCADA (supervisory control and data acquisition)
signal integrity as well as overall network-wide transmission reliability for optimal plant performance.

Tight-buffered cables are also ideal for security camera applications to provide high-definition video imaging to protect wastewater
treatment plants against intrusions, equipment failures, or other treats.

These types of cables are expected to provide many decades of reliable service plus significantly less downtime and reduced
maintenance costs.

Ruggedized fiber advantages

There are many different types of tight-buffered, tightbound fiber-optic cable available, although Optical Cable Corporation’s BX Series
breakout and DX Series distribution cable are versions commonly used in wastewater treatment plant applications.

When it comes to harsh conditions ruggedized tight-buffered fiber cables are more appropriate for applications with harsh
environments, such as water and wastewater treatment plants. These cables offer exceptional physical characteristics, including
bend, crush, impact, and chemical resistance across a broad thermal operating range. Ruggedized tight-buffered cables are also
capable of reducing attenuation loss, speeding installation, and maximizing uptime.

OCC pioneered the design and production of tight-buffered cables for the most demanding military field applications. The company
currently manufactures a broad range of fiber-optic cables for high-bandwidth transmission of data, video, and audio
communications, including cables for the most-demanding commercial and industrial environments. Among the most popular cables
for harsh environments are the 12-strand BX Series breakout cable, and the D Series as well as a variety of BX Series armored
distribution cables.

Protected connections and enclosures

Wastewater treatment plants can also benefit from the installation of cable connectors that are specifically designed and tested to
withstand the harsh conditions of the wastewater treatment plant, and to protect those connectors in corrosion-resistant cabinets or
enclosures.

A few manufacturers are now offering factory-installed connectors in order to provide maximum durability of connections as well as to
maintain signal integrity in harsh environments.

Many water and wastewater treatment plants install preterminated cables and connectors because they are an economical solution
for high-bandwidth requirements such as security cameras.

Corrosion-resistant enclosures are often vital to the protection of fiber-optic network components against harsh environments. For
example, OCC offers a variety of indoor/outdoor rated cabinets that are constructed of corrosion- and temperature-resistant molded
fiberglass-reinforced polyester.

Enclosures with limited space can be complemented with DIN-rail systems that protect cable terminations in the most adverse
wastewater treatment plant conditions. These systems also simplify the installation of upgrades or modifications to existing network
structures.

In combination with the appropriate selection of ruggedized, preterminated fiber-optic cable, these components not only assure a
reliable and durable communications infrastructure, but also enable installations that are quicker and easier.

Jeff Elliott is a Torrance, California-based technical writer. He has researched and written about industrial technologies and issues for
20 years. He wrote this article on behalf of Optical Cable Corporation.

. Sblicing & Termination Equipment
e Test Equipment
e Training & Education

MORE »

EDITORIAL GUIDES »

» Fiber-Optic
Cabling
Applications
and
Performance
Characteristics
Current- and
next-generation
networking
applications
rely...

Sponsored by

Siemon Company

MORE »

WHITE PAPERS P

» Understanding Fiber to the
Desktop

March 13, 2017

As we explore the advantages of Fiber
to the Desktop (FTTD),it is also
important to focus on the significant
upgrade in levels of security that it ...

Sponsored by Black Box

» Building Information Modeling
and Intelligent Green Buildings
February 24, 2017

There is no doubt that the future of
architecture and construction is digital-
and BIM is the future of design and
long-term facility management and...

Sponsored by CommScope

» Zone Cabling and Coverage Area
Planning Guide: 60W PoE Lighting
Applications

February 16, 2017

To deliver maximum value in today’s
digital buildings, PoE lighting systems
rely on a well-designed cabling
infrastructure with high performance
ba...

Sponsored by Siemon Company

MORE »

WEBCASTS »

» Fiber-Optic Cabling Technological
Advancements

In order to support the vast capabilities
of optical networking, layer-one fiber-
optic cabling systems have had to
advance technologically. That
technological advancement can
manifest in a number o...

» High-Density Cabling and
Connectivity

High-density cabling and connectivity
are deployed in numerous
environments, including data centers.
The space-saving advantages enjoyed
by high-density connectivity are
accompanied by some challen...

MORE »

SPEED FEED »


http://ads.pennnet.com/5c/CIM.pennnet.com/topic3/L22/433071890/Top/PennWell/BERKTEK_CIM_TCB3_04012017_06302017/48281746.gif.html/6252395750466a323735634142496553
http://www.cablinginstall.com/content/cim/en/index.html
http://www.cablinginstall.com/content/cim/en/innovation-awards.html
http://www.cablinginstall.com/subscribe.html&cmpid=website_sub_cim_header_sept2016
http://www.cablinginstall.com/content/cim/en/advertise.html
http://www.cablinginstall.com/content/cim/en/editorial.html
http://www.cablinginstall.com/content/cim/en/video.html
http://www.cablinginstall.com/content/cim/en/webcasts.html
http://www.cablinginstall.com/content/cim/en/whitepapers.html
http://www.cablinginstall.com/content/cim/en/currentissue.html
http://buyersguide.cablinginstall.com/Search/index.html
http://www.cablinginstall.com/content/cim/en/index.html
http://www.cablinginstall.com/content/cim/en/data-center.html
http://www.cablinginstall.com/content/cim/en/standards-protocols.html
http://www.cablinginstall.com/content/cim/en/network-cable.html
http://www.cablinginstall.com/content/cim/en/connectivity-technologies.html
http://www.cablinginstall.com/content/cim/en/ip-security.html
http://www.cablinginstall.com/content/cim/en/wireless.html
http://www.cablinginstall.com/content/cim/en/design-installation.html
http://www.cablinginstall.com/content/cim/en/testing.html
http://www.cablinginstall.com/content/cim/en/index.html
http://www.cablinginstall.com/content/cim/en/network-cable.html
https://www.linkedin.com/cws/share?url=http%3A%2F%2Fwww.cablinginstall.com%2Farticles%2F2017%2F040%2Focc-ruggedized-fiber-optic-cable-sacramento-srwtp.html
https://twitter.com/share?url=http%3A%2F%2Fwww.cablinginstall.com%2Farticles%2F2017%2F040%2Focc-ruggedized-fiber-optic-cable-sacramento-srwtp.html&text=How%20ruggedized%20fiber-optic%20cable%20meets%20the%20communications%20challenges%20of%20water%20and%20wastewater%20treatment-plant%20environments%0A
http://www.facebook.com/sharer.php?u=http%3A%2F%2Fwww.cablinginstall.com%2Farticles%2F2017%2F040%2Focc-ruggedized-fiber-optic-cable-sacramento-srwtp.html
mailto:?subject=How%20ruggedized%20fiber-optic%20cable%20meets%20the%20communications%20challenges%20of%20water%20and%20wastewater%20treatment-plant%20environments&body=http%3A%2F%2Fwww.cablinginstall.com%2Farticles%2F2017%2F040%2Focc-ruggedized-fiber-optic-cable-sacramento-srwtp.html
http://www.cablinginstall.com/articles/print/volume-22/issue-3/features/for-industrial-cabling-systems-physical-characteristics-are-paramount.html
http://www.cablinginstall.com/network-cable.html
http://www.cablinginstall.com/na/berk-tek/protecting-your-ip-traffic-from-the-heat-and-noise-of-high-power-poe.html
http://www.cablinginstall.com/na/berk-tek/protecting-your-ip-traffic-from-the-heat-and-noise-of-high-power-poe.html
http://www.cablinginstall.com/network-cable/copper.html
http://www.occfiber.com/main/index.php
http://www.cablinginstall.com/content/cim/en/articles/2017/040/pulse-nbaset-icms.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/pulse-nbaset-icms.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/occ-ruggedized-fiber-optic-cable-sacramento-srwtp.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/occ-ruggedized-fiber-optic-cable-sacramento-srwtp.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/ragingwire-ribbon-cut.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/ragingwire-ribbon-cut.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/comtrol-azure-iot.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/comtrol-azure-iot.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/panduit-boosts-idf.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/panduit-boosts-idf.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/vonich-instor-pres.html
http://www.cablinginstall.com/content/cim/en/articles/2017/040/vonich-instor-pres.html
http://www.cablinginstall.com/content/cim/en/articles/pt/2017/05/how-dense-is-the-edge-at-your-typical-micro-data-center.html
http://www.cablinginstall.com/content/cim/en/articles/pt/2017/05/how-dense-is-the-edge-at-your-typical-micro-data-center.html
https://twitter.com/cablingmag
https://twitter.com/cablingtweets
http://www.cablinginstall.com/content/cim/en/articles/2017/04/points-blog.html
http://www.cablinginstall.com/content/cim/en/articles/2017/04/points-blog.html
http://www.cablinginstall.com/content/cim/en/articles/pt/2017/04/pipe-cleaners-blog.html
http://www.cablinginstall.com/content/cim/en/articles/pt/2017/04/pipe-cleaners-blog.html
http://www.cablinginstall.com/content/cim/en/articles/2017/04/trash-in-wall.html
http://www.cablinginstall.com/content/cim/en/articles/2017/04/trash-in-wall.html
http://www.cablinginstall.com/content/cim/en/articles/2017/03/cabling-commercials-blog1.html
http://www.cablinginstall.com/content/cim/en/articles/2017/03/cabling-commercials-blog1.html
http://www.cablinginstall.com/content/cim/en/the-cabling-blog.html
http://www.cablinginstall.com/content/cim/en/articles/2017/03/verizon-installer-asks.html
http://www.cablinginstall.com/content/cim/en/articles/2017/03/verizon-installer-asks.html
http://www.cablinginstall.com/content/cim/en/articles/2017/02/electricians-data-cables.html
http://www.cablinginstall.com/content/cim/en/articles/2017/02/electricians-data-cables.html
http://www.cablinginstall.com/content/cim/en/articles/2017/02/ccca-counterfeit-cable-burn-test-steiner-tunnel.html
http://www.cablinginstall.com/content/cim/en/articles/2017/02/ccca-counterfeit-cable-burn-test-steiner-tunnel.html
http://www.cablinginstall.com/content/cim/en/articles/2017/01/timelapse-rack-untangling.html
http://www.cablinginstall.com/content/cim/en/articles/2017/01/timelapse-rack-untangling.html
http://www.cablinginstall.com/content/cim/en/articles/2016/11/guts-vs-glory.html
http://www.cablinginstall.com/content/cim/en/articles/2016/11/guts-vs-glory.html
http://www.cablinginstall.com/content/cim/en/articles/2016/06/cablinginstall-youtube-top5.html
http://www.cablinginstall.com/content/cim/en/articles/2016/06/cablinginstall-youtube-top5.html
http://www.cablinginstall.com/content/cim/en/articles/2016/05/tia-942-b-data-center-standard-3-things.html
http://www.cablinginstall.com/content/cim/en/articles/2016/05/tia-942-b-data-center-standard-3-things.html
http://www.cablinginstall.com/content/cim/en/articles/2016/06/must-see-archives.html
http://www.cablinginstall.com/content/cim/en/articles/print/volume-19/issue-5/features/best-practices-for-bonding-and-grounding-armored-fiber-cable.html
http://www.cablinginstall.com/content/cim/en/articles/2011/03/differences-between-t568a-and-t568b-explained.html
http://www.cablinginstall.com/content/cim/en/articles/print/volume-19/issue-1/features/trends-in-fiber-optic-cabling-termination-styles.html
http://www.cablinginstall.com/content/cim/en/articles/print/volume-18/issue-12/features/tia-1179-addresses-cabling-in-healthcare-facilities.html
http://www.cablinginstall.com/content/cim/en/articles/print/volume-18/issue-11/features/data-center-migrating-to-40-and-100g-with-om3-and-om4-connectivity.html
http://www.cablinginstall.com/content/cim/en/articles/2010/09/use-your-smartphone-as-a-fiber-optic-tester.html
http://buyersguide.cablinginstall.com/panduitcorp-31508/p/turntell-labels.html
http://buyersguide.cablinginstall.com/panduitcorp-31508/p/jpro-cable-support-system.html
http://buyersguide.cablinginstall.com/panduitcorp-31508/p/4post-rack.html
http://buyersguide.cablinginstall.com/panduitcorp-31508/p/tx6000-19767.html
http://buyersguide.cablinginstall.com/panduitcorp-31508/p/4post-rack.html
http://buyersguide.cablinginstall.com/panduitcorp-31508/p/jpro-cable-support-system.html
http://buyersguide.cablinginstall.com/panduitcorp-31508/p/turntell-labels.html
http://buyersguide.cablinginstall.com/panduitcorp-31508/p/tx6000-19767.html
http://buyersguide.cablinginstall.com/cable-labels-canada.html
http://buyersguide.cablinginstall.com/cnet-training-corporation.html
http://buyersguide.cablinginstall.com/molex-premise-networks.html
http://buyersguide.cablinginstall.com/psiber-data-systems-80937.html
http://buyersguide.cablinginstall.com/cable-labels-canada.html
http://buyersguide.cablinginstall.com/psiber-data-systems-80937.html
http://buyersguide.cablinginstall.com/molex-premise-networks.html
http://buyersguide.cablinginstall.com/cnet-training-corporation.html
https://www.sub-forms.com/dragon/init.do?site=PNW2_CHnew&PK=sitead
http://www.cablinginstall.com/content/cim/en/mobile-app-index.html
http://buyersguide.cablinginstall.com/afl-70883/pressrelease/afl-releases-wall-mount-interconnect-enclosures-with-lgx-compatibility-32834.html
http://buyersguide.cablinginstall.com/afl-70883/pressrelease/afl-receives-three-patents-for-new-technologies-31741.html
http://buyersguide.cablinginstall.com/afl-70883/pressrelease/afl-launches-nextgen-fujikura-22s-fusion-splicer-31712.html
http://buyersguide.cablinginstall.com/afl-70883/pressrelease/afl-receives-three-patents-for-new-technologies-31741.html
http://buyersguide.cablinginstall.com/afl-70883/pressrelease/afl-launches-nextgen-fujikura-22s-fusion-splicer-31712.html
http://buyersguide.cablinginstall.com/afl-70883/pressrelease/afl-releases-wall-mount-interconnect-enclosures-with-lgx-compatibility-32834.html
http://buyersguide.cablinginstall.com/pressreleases.html
http://www.cablinginstall.com/content/cim/en/video.html
http://ads.pennnet.com/5c/CIM.pennnet.com/topic3/L22/764666126/Right1/PennWell/BERKTEK_CIM_TCB3_04012017_06302017/BERCIMR330201792854.gif.html/6252395750466a323735634142496553
http://digital.cablinginstall.com/cablinginstall/201704?folio=&pg=1#pg1
http://digital.cablinginstall.com/cablinginstall/201704?folio=&pg=8#pg8
http://eforms.kmpsgroup.com/jointforms/Forms/Subscription.aspx?pubcode=CIM&step=form&promoCode=NW79C&cmpid=website_sub_cim
http://digital.cablinginstall.com/cablinginstall/201704?folio=&pg=1#pg1
http://www.cablinginstall.com/content/cim/en/articles/slideshow/photo-of-the-day/new-image-gallery/cim-photoday-gallery2.image=0.html
http://www.cablinginstall.com/content/cim/en/articles/slideshow/photo-of-the-day/new-image-gallery/cim-photoday-gallery2.html
http://buyersguide.cablinginstall.com/Search/cat/7507/active-infrastructure-devices.html
http://buyersguide.cablinginstall.com/Search/cat/7511/cable-protection-and-management.html
http://buyersguide.cablinginstall.com/Search/cat/7505/cabling-media.html
http://buyersguide.cablinginstall.com/Search/cat/7506/connection--cross-connection-devices.html
http://buyersguide.cablinginstall.com/Search/cat/7509/distribution-and-routing-equipment.html
http://buyersguide.cablinginstall.com/Search/cat/7513/distributor-products.html
http://buyersguide.cablinginstall.com/Search/cat/7512/specialized-equipment--materials.html
http://buyersguide.cablinginstall.com/Search/cat/7508/splicing-and-termination-equipment.html
http://buyersguide.cablinginstall.com/Search/cat/7510/test-equipment.html
http://buyersguide.cablinginstall.com/Search/cat/7514/training-and-education.html
http://buyersguide.cablinginstall.com/Search/index.html
http://www.cablinginstall.com/content/cim/en/editorial-guides/2017/03/fiber-optic-cabling-applications-and-performance-characteristics.html
http://www.cablinginstall.com/content/cim/en/editorial-guides/2017/03/fiber-optic-cabling-applications-and-performance-characteristics.html
http://www.cablinginstall.com/content/cim/en/sponsors/siemon.html
http://www.cablinginstall.com/content/cim/en/editorial.html
http://www.cablinginstall.com/content/cim/en/whitepapers/2017/03/understanding-fiber-to-the-desktop.html
http://www.cablinginstall.com/content/cim/en/sponsors/a-h/black-box.html
http://www.cablinginstall.com/content/cim/en/whitepapers/2017/03/building-information-modeling-and-intelligent-green-buildings.html
http://www.cablinginstall.com/content/cim/en/sponsors/a-h/commscope.html
http://www.cablinginstall.com/content/cim/en/whitepapers/2017/03/zone-cabling-and-coverage-area-planning-guide-60w-poe-lighting-applications.html
http://www.cablinginstall.com/content/cim/en/sponsors/siemon.html
http://www.cablinginstall.com/content/cim/en/whitepapers.html
http://www.cablinginstall.com/content/cim/en/webcasts/2017/05/fiber-optic-cabling-technological-advancements.html
http://www.cablinginstall.com/content/cim/en/webcasts/2017/05/high-density-cabling-and-connectivity.html
http://www.cablinginstall.com/content/cim/en/webcasts.html
https://www.linkedin.com/company/3962332
javascript:newPopup('https://www.facebook.com/login.php?skip_api_login=1&display=popup&social_plugin=like&next=http%3A%2F%2Fwww.facebook.com%2Fdialog%2Fplugin.optin%3F_path%3Dplugin.optin%26app_id%3D127760087237610%26client_id%3D127760087237610%26display%3Dpopup%26secure%3Dfalse%26social_plugin%3Dlike%26return_params%3D%257B%2522api_key%2522%253A%2522%2522%252C%2522channel_url%2522%253A%2522http%253A%252F%252Fstatic.ak.facebook.com%252Fconnect%252Fxd_arbiter.php%253Fversion%253D26%2523cb%253Df22a793514e6b94%2526domain%253Dwww.cablinginstall.com%2526origin%253Dhttp%25253A%25252F%25252Fwww.cablinginstall.com%25252Ff13bf2df2d079e6%2526relation%253Dparent.parent%2522%252C%2522colorscheme%2522%253A%2522light%2522%252C%2522extended_social_context%2522%253A%2522false%2522%252C%2522href%2522%253A%2522http%253A%252F%252Fwww.cablinginstall.com%2522%252C%2522layout%2522%253A%2522button_count%2522%252C%2522locale%2522%253A%2522en_US%2522%252C%2522node_type%2522%253A%2522link%2522%252C%2522sdk%2522%253A%2522joey%2522%252C%2522send%2522%253A%2522false%2522%252C%2522show_faces%2522%253A%2522false%2522%252C%2522width%2522%253A%2522300%2522%252C%2522ret%2522%253A%2522optin%2522%252C%2522act%2522%253A%2522connect%2522%257D%26login_params%3D%257B%257D%26from_login%3D1&rcount=1');
mailto:patrick@pennwell.com
http://www.cablinginstall.com/content/cim/en/data-center.html
http://www.cablinginstall.com/content/cim/en/standards-protocols.html
http://www.cablinginstall.com/content/cim/en/network-cable.html
http://www.cablinginstall.com/content/cim/en/connectivity-technologies.html
http://www.cablinginstall.com/content/cim/en/ip-convergence.html
http://www.cablinginstall.com/content/cim/en/wireless.html
http://www.cablinginstall.com/content/cim/en/design-installation.html
http://www.cablinginstall.com/content/cim/en/testing.html
http://www.cablinginstall.com/content/cim/en/advertise.html
http://www.cablinginstall.com/content/cim/en/index/contact-us.html
http://www.cablinginstall.com/content/cim/en/index/editorial-staff.html
http://buyersguide.cablinginstall.com/Search/index.html
http://www.cablinginstall.com/content/cim/en/events.html
http://www.cablinginstall.com/content/cim/en/webcasts.html
http://www.cablinginstall.com/content/cim/en/video.html
http://www.cablinginstall.com/content/cim/en/currentissue.html
http://www.cablinginstall.com/content/cim/en/archives.html
http://eforms.kmpsgroup.com/jointforms/Forms/Subscription.aspx?pubcode=cimenl&step=form&promoCode=ENL09012016FT&cmpid=website_ENL_CIM_footer_sept2016
http://www.cablinginstall.com/subscribe.html
http://www.cablinginstall.com/content/cim/en/site-map.html
http://www.facebook.com/pages/Cabling-Installation-and-Maintenance/298118662118
http://twitter.com/CABLINGMAG
https://www.linkedin.com/company/3962332
http://www.cablinginstall.com/content/cim/en/rss.html
http://www.pennwell.com/index/terms-and-conditions.html
http://www.pennwell.com/index/privacy-policy.html
http://www.cablinginstall.com/content/cim/en/site-map.html
http://www.pennwell.com/index/terms.html
http://www.pennwell.com/index/privacy-policy.html
https://twitter.com/intent/follow?original_referer=http%3A%2F%2Fwww.cablinginstall.com%2Farticles%2F2017%2F040%2Focc-ruggedized-fiber-optic-cable-sacramento-srwtp.html&ref_src=twsrc%5Etfw&region=follow_link&screen_name=cablingmag&tw_p=followbutton

	how ruggedized fiber-optic cable meets the communications challenges of harsh water and wastewater t
	how ruggedized fiber-optic cable meets the communications challenges of harsh water and wastewater t
	how ruggedized fiber-optic cable meets the communications challenges of harsh water and wastewater t



