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Information to help the Building Occupant make the safer smarter choice in cabling            June 2003

[image: image3.wmf]
This document is offered as a tool for the Building Occupants - providing information about issues surrounding choices available for Voice, Data, and Video cabling.  Cost should not be the only factor considered when choosing cabling products.  Fire Safety, Health, and Environmental issues need to be considered carefully.  

As a minimum threshold, you are requested to use LEAD-FREE datacom and communications cables in the building.  LEAD may pose health risks to the building occupants, and wherever possible, alternative materials should be used.  

Feel free to use the attached cable specifications that may suit your individual requirements.  There is a new requirement for the removal of "abandoned cable".  Tenants will be required to comply with this National Electric Code (NEC) 2002 provision (see attachment).  

Communications cabling - a necessary infrastructure

The computer has introduced many exciting capabilities and benefits into the workplace. Now they are a way of life.  From the 1980's until today, the cabling infrastructure that supports the various communication networks (voice, data, video) have made many advancements in technology.  We now have copper and fiber optic cables which can deliver speeds that were unimagined a few years ago.  Cabling may account for less than 10 percent of the cost of your network infrastructure, but unless we all go wireless, it might just be the most important 10 percent. 

It’s likely that your network cabling will be one of your most long-lived assets. The typical cabling system will be used for at least 16 years. Imagine what kind of applications and bandwidth it will have to support in 2019!  By one estimate, nearly 70 percent of all network-related problems can be traced to either poor cabling techniques or problems with the cabling components. 

The communications cabling industry has delivered transmission capabilities to accommodate the speeds of computers. Your network depends on cable to transport data. To help assure reliable long-term network operation, you need cable that will deliver consistently good electrical performance to support signal transmission. When your network is upgraded to meet the needs for faster data transfer, you will place greater demands on your cable. If your cable can't handle faster data rates, you will have to replace it (at significant expense). That's why many network managers prepare for tomorrow's data rates by specifying the highest performance cable available today. 

For more than two decades, the outer jacketing material used in communications cabling (plenum & non-plenum rated), has been Polyvinyl Chloride (PVC), which has contained high amounts of LEAD.  

What is plenum cable?

"Plenum" is the technical term for the space above a suspended ceiling or below raised floor when it is used to return air from ventilated spaces such as offices to heating and air conditioning equipment.  Plenum cable is installed in building plenums for voice and data circuits. For safety in fire situations, this cable meets rigid electrical and building code requirements for low smoke generation and low flame spread.

In the early 1970's New York City approved the use of plenum rated cable under Local Law 5. The National Electric Code (NEC) finally recognized plenum cable in 1978.  This safety offering gained quick acceptance and popularity in the marketplace because of reduced expenses.  The installed cost of plenum rated cable was substantially lower (usually better than 50%) than the cost of homerun cable and metal conduit.  Initially almost all plenum cables were insulated and jacketed with Teflon ® - FEP fluoropolymer material (FEP - Fluorinated Ethylene Propylene).  Competitive pressures and high market demand spawned numerous other constructions using materials that could also meet the minimum test requirements for the NEC code (CMP rating).  
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NOW AVAILABLE: LEAD-FREE CABLES

Several major cabling manufacturers have introduced LEAD-FREE cables that are NEC (National Electric Code) approved for use in the return air plenum.  The most common horizontal copper based datacom cabling is 4 pair 24 gauge Unshielded Twisted Pair (UTP) plenum rated cables in CAT 5e, and CAT 6 (the newest high performance standard).  Fiber Optic cables are also available in plenum-approved constructions.  However, most horizontal installations still use copper-based cabling.   

The best way to get the LEAD out is not to put it in 

Many PVC products have been stabilized using LEAD compounds. However, LEAD and its compounds have long been controlled by regulations that cover workplace exposure, water and air pollution, and water disposal. There are increasing demands on a global scale for alternatives to heavy metals like LEAD.

Today, many cables contain high levels of LEAD in the PVC jackets.  However, the companies that supply compounded PVC materials have developed alternative LEAD-FREE PVC compounds, and they are available at no additional cost. www.wireville.com/hots/hots0110.html There is no reason to continue purchasing and installing cables that contain LEAD.   http://www.turi.org/business/wire_and_cable.htm
In The Pharmaceutical Basis of Therapeutics, (the "bible" of chemical therapeutics in medicine), LEAD is defined in Latin as, "materia non grata," or, an absolutely unwelcome compound, of absolutely no value and causing great harm to human health. Physicians and observers of industrial disease have sensed the danger of LEAD for generations, but never quite understood the low-dose risk. 

LEAD has long been recognized as a harmful environmental pollutant. There are many ways in which humans are exposed to LEAD: through air, drinking water, food, contaminated soil, deteriorating paint, and dust. Airborne LEAD enters the body when an individual breathes or swallows LEAD particles or dust once it has settled. Before it was known how harmful LEAD could be, it was used in paint, gasoline, water pipes, and many other products.

Low levels of LEAD can cause adverse health effects on the central nervous system, kidney, and blood cells. Blood LEAD levels as low as 10 micrograms per deciliter can impair mental and physical development.  EPA's Integrated Risk Information System (IRIS) profile on LEAD and LEAD Compounds -epa.gov/iris/subst/0277.htm
INDOOR AIR QUALITY (IAQ)

"On average, we spend about 90 percent of our time indoors, where pollutant levels are often higher than those outside. Indoor pollution is estimated to cause thousands of cancer deaths and hundreds of thousands of respiratory health problems each year. " www.epa.gov/iaq/hbhp/index.html 

Flexible PVC can harm indoor air quality. Flexible vinyl products appear to contribute to the health hazards of poor indoor air by releasing phthalates and facilitating the growth of hazardous molds.
PVC products can release heavy metals into the building environment. Metal stabilizers, particularly LEAD, cadmium, and organotins, can be released from vinyl products. Significant quantities of LEAD have been found to be released from vinyl window blinds into air and from PVC pipes into water. Toxicological effects of these substances include neurological, development, and reproductive damage.

Installed return-air plenum approved UTP cable, which contains LEAD, may have an impact on IAQ (Indoor Air Quality) and IEQ (Indoor Environmental Quality) in the building. LEAD dust is a known health hazard for building occupants. LEAD Dust may be released from some PVC products as they deteriorate over time and through exposure to heat or sunlight.

http://www.greenaction.org/healthybuildings/documents/hb_health_hazards.pdf 

Installing cabling that contains LEAD and other health hazards is an avoidable health risk

In 2000, in response to growing concerns over LEAD, the vinyl industry developed a LEAD-FREE PVC stabilizer compound.  It was introduced to the manufacturers on a trial basis.  Subsequently, this safer compound was improved and offered to the cable manufacturers on a widespread basis.   Today, you have a choice.  There are LEAD-FREE cables available.  Educated consumers will demand LEAD-FREE  communications cabling products.  http://www.alphagary.com/newsletter/pr3.html    
Today, cabling may be removed and disposed of in normal construction & demolition (C&D) waste disposal methods.  In the near future, the cables that contain LEAD and other heavy metals may be reclassified to require special handling as HAZMAT (Hazardous Materials).  The general disposal costs of HAZMAT are higher than normal C&D disposal.  

OLDER PVC COMPOUNDS 

Stabilizers are added to the PVC compound to help slow down the degradation of the PVC polymer.  Stabilizers found in PVC may include LEAD and other potentially toxic heavy metals.  Both the stabilizers and the plasticizers (to make the material more flexible) additives are not chemically bound in the PVC, they can be released over time resulting in a range of potential exposures from PVC products in normal use raising risks from endocrine disruption, to asthma; and even from LEAD poisoning to cancer.  

A new analysis by the Environmental Working Group  (www.ewg.org) found many studies in the peer reviewed literature that showed toxic effects at doses below those considered to cause no effects by regulators.  Dr. Christina Thayer of EWG says, " Traditional testing misses important toxic effects at very low doses."  

For more Info: Environmental Impacts of Polyvinyl Chloride (PVC) Building Materials

A briefing paper for the Healthy Building Network

by Joe Thornton, Ph.D.   http://healthybuilding.net/pvc/ThorntonPVCSummary.html
PVC disposal IS A WORLD WIDE PROBLEM

[image: image5.wmf]When PVC is incinerated in medical waste and garbage waste disposal furnaces, it is among the largest single sources of dioxin in those burners.  The United States Department of Environmental Protection (EPA) suggests that there is NO SAFE level of dioxin exposure.   Extremely toxic heavy metals in PVC, such as LEAD, cadmium, and chromium, are also released from the stacks and end up in the ash of these incinerators. Virtually all of the products made of PVC have safer substitutes available, making the risks posed by PVC completely unnecessary and unacceptable.
PVC containing LEAD cannot be readily RECYCLED 


The multitudes of additives required to make PVC useful make large-scale post consumer recycling nearly impossible and interfere with the recycling of other plastics. The LEAD cannot be effectively removed during the recycling process at this time.  http://www.vinyloop.com/anglais/display_faq.asp?Targetfaq=2 

In 1999 almost 600 Million pounds of PVC was used in wire and cable applications

Many communities and numerous countries are assessing costs to the full life cycle of products.  Products that contain materials which present costly challenges in safe disposal or recycling, may be front end loaded on price.  Changing the material selection to "green" products may have big dividends in cost avoidance downstream.  PVC in cabling is cheap and plentiful.  Downstream problems and life-cycle costs for PVC may be very expensive and widespread.  

PVC is extremely difficult to recycle. Very little PVC is recycled, and this situation is unlikely to change in the foreseeable future. Because each PVC product contains a unique mix of additives, post-consumer recycling of mixed PVC products is difficult and cannot yield vinyl products with equivalent qualities to the original. Even in Europe, where PVC recycling is more advanced than in the United States, less than 3 percent of post-consumer PVC is recycled, and most of this is merely “downcycled” into other products

[image: image6.wmf]which means there is no net reduction in the production of virgin PVC. By 2020, only 9 percent of all post-consumer PVC waste in Europe is expected to be recycled, with a maximum potential of no more than 18 percent. http://www.healthybuilding.net/pvc/ThorntonPVCSummary.html 

Buying a safer tomorrow - Green Procurement
Designing for the future will include choices in materials and components that can be reused or recycled. The materials that you choose to include in your building will make a significant contribution to its overall impact on the indoor environment. Avoiding unnecessary indoor air pollution sources is the most obvious method to improve indoor air quality. There is strong support to design low-polluting buildings and recommendations on low-polluting building materials. Advocate safe, energy-efficient, and long-lasting products and services. Things that last and are useful are the greatest hedge against waste and are better than reuse or recycling. 

Most consumers are unaware of the toxic materials in the products they rely on for word processing, data management, and access to the Internet like the LEAD that may be present in your PVC jacketing data communications cabling.  Many companies are “going Green”. Purchasing agents are looking to safer alternatives.  Requesting LEAD-Free data communications cabling is one way to ensure a safer purchase.

What is Green Purchasing?
It’s considering the environmental impacts of a product when you make purchases. These products should have a lesser or reduced effect on human health and the environmental when compared to competing products that serve the same purpose.  Specifying LEAD-Free communications cabling is one way to aid in committing to “green purchasing”.  

Avoiding stabilizers, containing LEAD, in flexible PVC cabling materials and using safer, nontoxic materials may be the best way to eliminate potential downstream hazards and liability.  Fluorinated Ethylene Propylene (FEP) does not contain PVC or LEAD and is 100% RECYCLABLE.

LEAD phase out is coming?
The European Commission is considering a proposal to restrict the use of LEAD in electronics and electrical equipment: "Member States shall ensure that new electrical and electronic equipment put on the
market after 1 January 2006 do not contain LEAD...."
Major corporations, particularly those in Japan, are setting phase out dates for LEAD.  Sony has already implemented the use of LEAD-Free solder in most printed wiring board soldering processes, and has set a target of 2005 year-end to be using LEAD-Free solder in all products.. LEAD, when dissolved by acid rain, may pollute groundwater and other parts of the environment. Sony is forging ahead with the reduction and elimination of PVC, which may release toxic substances when burned, from products. Sony has already developed and commercialized PVC Free headphone cords. PVC has also been eliminated from the POP (Point of Purchase) advertising for electronics products handled by Sony Marketing of Japan.  http://www.sony.net/SonyInfo/Environment/publication/en_koukoku_0130.html 
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NEC 2002 - requirement for removal of abandoned cable

The National Electric Code (NEC) contains the pertinent mandatory Codes.  These Codes are rules intended to ensure the safety during installation, use and/or disposal of materials, components, fixtures, and systems.  The Codes ensure minimum construction quality and ensure safety of life, health and property.

The new fire safety provision to require the removal of abandoned cable is the first major change to cabling requirements in the National Electrical Code in more than 20 years. In 1978, NFPA (National Fire Protection Association) made an exception to NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems, which requires any materials installed in a plenum space to be either “noncombustible” or “limited combustible.” The exception, which allowed cables tested and rated as CMP to be installed in the return air plenum, was drafted more than 25 years ago.  In the 1970's, no cables were available which could meet the requirements of non-combustible or limited combustible rating.  In the past several years, the cabling industry has developed cables which meet the NFPA 90A requirements for Limited Combustible and these cables are recognized in the current NEC 2002.     www.nfpa.org  

The NEC is revised on a three-year cycle.  The next revision of the NEC will be in 2005.  The NEC code (when recognized and accepted) is enforced by the AHJ (Authority Having Jurisdiction), which includes state, local, county and city code authorities.  Each AHJ can adopt the NEC code in whole or partially.

(See attached current pending NEC 2002 Adoption Schedule by State).  Some cities may elect to adopt the entire or partial current NEC code on a timetable not included in the attached schedule.    

The new NEC 2002 requires that accessible abandoned cable be removed for both copper and fiber.

The accumulation of miles and miles of cabling left in the ceilings and walls of facilities has become a major concern for life safety over the years. A recent Toxics Use Reduction Institute presentation at the RCRA National Conference - January 16, 2002) conservatively estimated that there is over 45 billion feet of plenum cable in place.  Cables that are abandoned in ceilings, riser systems, and air handling systems have always been a source for fueling fire and smoke. The NEC 2002 requires the removal of abandoned cable to reduce the fuel load in case of a fire.  The buildup of layers upon layers of cabling has become a major concern to life and safety over the past 10 years.

RCRA is the Resource Conservation and Recovery Act, which was enacted by Congress in 1976. RCRA's primary goals are to protect human health and the environment from the potential hazards of waste disposal, to conserve energy and natural resources, to reduce the amount of waste generated, and to ensure that wastes are managed in an environmentally sound manner. In 1984, Congress enacted the Hazardous and Solid Waste Amendments (HSWA) which significantly expanded the scope and requirements of RCRA.

http://www.epa.gov/epaoswer/hazwaste/ca/backgnd.htm#1                    www.turi.org 

The definition of abandoned cable, as found in paragraphs 800.2 and 770.2 of the NEC 2002 Book, states "....Installed communications cable that is not terminated at both ends at a connector or other equipment and not identified "For Future Use" with a tag."  Admittedly, this definition of abandoned cable in the NEC is somewhat vague.  There is a concerted effort in the NFPA to draft a set of clearer definitions for this portion of the NEC 2002.  The definition clarity problem associated with the NEC 2002 - removal of abandoned cable - does not make the code invalid.  Hopefully, the local authorities will use good judgment    and discretion in the application and enforcement of this code when accepted by the AHJ.  

For copper cable, paragraph 800.52(B) of the NEC Code states "...The accessible portion 

of abandoned communications cables shall not be permitted to remain.." Additionally, paragraph 

800.52(1) states that abandoned cables in vertical runs shall not be permitted to remain. Article 

770 states the same requirements for optical fiber risers and horizontal cables. 

All cabling end users should understand the implications of not complying with these new NEC Codes. They are based on safety of the employees and rescue personnel.   As the code is enforced across the country, building owners and tenants could face thousands of dollars in additional costs to remove and dispose of the abandoned cables, tag and manage the remaining cable plant in their riser and communications areas, and insure that tenants install proper cables to meet the building requirements for fire and safety of their other tenants. 


FIRE SAFETY

The tragedy at the World Trade Center on September 11, 2001, has burned an image into almost everybody's conscious thoughts.  Fire safety in the commercial and office building environment is a renewed priority.  

Modern office buildings use open, concealed spaces for return-air plenum as well as pathways for data and communications cabling. Ceiling cavity plenums (the space between the top of the finished ceiling and the underside of the floor or roof above) or raised floor plenums (the space between the top of the finished floor and the underside of the raised floor) are spaces used to return environmental air and often contain large amounts of data and communications cabling, sometimes several generations.  Because of the volume of airflow in these spaces, they are particularly vulnerable to the spread of fire yet are virtually free of fire protection systems such as sprinklers.  Fire investigation reports have shown that fires in these concealed (plenum) spaces can travel rapidly, be very difficult to locate and extinguish, and can actually be fueled by cables.  This is the prime reason that we must take great care in selecting materials for the data and communications cables installed in these plenums.  

We should select materials that have low smoke generation and low flame spread characteristics.  Flame travel and smoke from wires and cables installed in air handling spaces should be minimized.  The National Fire Protection Association (NFPA) has developed standards for testing cables to determine if they meet the minimum fire safety requirements, as outlined in the National Electric Code (NEC) and other NFPA standards which limit the combustibility of materials exposed to air flow in ceiling cavity and raised floor plenums.  

Planning for a safer tomorrow   

When designing, specifying, and purchasing the communications cabling infrastructure for voice, data or video, several important factors MUST be considered.  

  PERFORMANCE: 

  Level of transmission performance required 

  (CAT 5e, CAT 5e+, CAT 6, CAT 6+ etc.)


(Expected useful life of the installation



Transmission performance spectrum




(Maintain performance over time (ageing)




(Maintain performance over a wide range of temperatures




(Maintain performance over a range of humidity 


(A built in barrier to obsolescence


      
Re-use of the cabling for alternative applications




(Energy Control Sensors




(Fire Safety Monitoring




(Internal Video Services




(Security Systems




(Secondary Networks

  SAFETY


Man (



(Fire 



(Reduced Flame Spread 

(Reduced Hazard
(Limited Flammability 

(Highest ignition point


(Smoke - Reduced density 



(Exposure risks (static - not burning)




(Toxic dangers from contact or airborne exposure


Machine - information systems hardware  (


(Fire 




(Reduced Flame Spread 

(Reduced Hazard


(Limited Flammability 




(Highest ignition point 

(Smoke - Reduced density 

Particulates




(Reduces system functional lifespan 

(Circuit interruption 

(Shorts out circuitry





Circuit boards, hard drives  





Information Storage Hardware


   LIFE CYCLE FACTORS







(Recyclability




(Grinding - PVC 




(LEAD removal is cost prohibitive







(Copper reclamation 


(Disposal 



(Landfill




(Grinding for fluff 




(Waste burial





LEAD may leach out of  PVC material & could percolate into groundwater 




(Waste incineration





Not an option for cabling materials 

SUMMARIZED CABLING MATERIAL DESIRED PROPERTIES

INSULATING MATERIALS

The cabling materials for insulation should provide outstanding stable electrical performance (lowest dielectric constant) over time and a wide range of temperature and humidity conditions.  The insulating materials should also provide high safety factors and reduced hazard for fire, flame spread, and smoke generation.  

If used in return air plenum (where permitted by code), the overall cable construction must meet the UL ® or ETL ® certification for use as CMP.   

Insulating material should be 100% recyclable.

JACKETING MATERIALS

The cabling materials for jacketing (outside) should provide contributing stable electrical performance to the insulating materials - over time and a wide range of temperature and humidity conditions.  The jacketing material should be resistant to most solvents and impervious to UV light.  The jacketing material should also provide high safety factors and reduced hazard for fire, flame spread, and smoke generation.  

If used in return air plenum (where permitted by code), the overall cable construction must meet the UL ® or ETL ® certification for use as CMP.   

Jacketing material should be 100% recyclable.

important note: Many cable manufacturers are adding LEAD-FREE cables to their product lines.  Remember to request: "OR EQUAL" to ensure the widest selection of available LEAD-FREE cables.  

The technical specifications for each Category of cable are well documented in the attached specs from Mohawk/CDT. 

 CABLING SPECIFICATIONS
 CAT 5e LEAD-FREE Non-Plenum - Mohawk/CDT 5e LAN ™ 

 CAT 5e LEAD-FREE Plenum (CMP) - Mohawk/CDT 5e LAN ™

 CAT 5e+ LEAD-FREE Non-Plenum - Mohawk/CDT MegaLAN ™ 400

 CAT 5e+ LEAD-FREE Plenum (CMP)  - Mohawk/CDT MegaLAN ™ 400

 CAT 6 LEAD-FREE Non-Plenum - Mohawk/CDT AdvanceNet ™

 CAT 6 LEAD-FREE-Plenum - Mohawk/CDT AdvanceNet ™ 

 CAT 6+ LEAD-FREE Non-Plenum - Mohawk/CDT GigaLAN ™

 CAT 6+ LEAD-FREE-Plenum (CMP) - Mohawk/CDT GigaLAN ™ 

 LC - LIMITED COMBUSTIBLE CAT 5e +

 Mohawk/CDT PlenumPlus™  MegaLAN ™ 400   
 LC- LIMITED COMBUSTIBLE CAT 6

 Mohawk/CDT PlenumPlus ™ AdvanceNet ™
 LC- LIMITED COMBUSTIBLE CAT 6+

 Mohawk/CDT GigaLan  ™  PlenumPlus ™
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Tenant Cabling Specifications 

IMPORTANT NOTICE ABOUT THIS DOCUMENT

BOMA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance on this document.  BOMA also makes no guarantee or warranty as to the accuracy or completeness of any information published herein.

In issuing and making this document available, BOMA is not undertaking to render professional or other services for or on behalf of any person or entity.  Nor is BOMA undertaking to perform any duty owed by any person or entity to someone else.  Anyone using this document should rely on his or her own independent judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of reasonable care in any given circumstances.  BOMA has no power, nor does it undertake, to police or enforce compliance with the contents of this document. Nor does BOMA list, certify, test or inspect products, designs, or installations for compliance with the contents of this document.  Any certification of other statement of compliance with the requirements of this document shall not be attributable to BOMA and is solely the responsibility of the certifier or maker of the statement.
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TECHNO – TIPS





What are the most frequently installed typical 


PLENUM DATACOM CABLES?





The most frequently installed horizontal cable in the plenum for datacom is a "mouthful",


4 PAIR #24 AWG UTP CATEGORY  5e, or 6 - PLENUM CABLE.


  


A typical plenum cable for data or voice transmission has two main components: (I) a cable core made up of insulated copper wires twisted in pairs and (II) a jacket. The industry standard cable is 4-pair UTP, with four twisted pairs of insulated wire, with "U" meaning "unshielded" and "TP" meaning "twisted pair". When all individual wires are insulated with FEP (Fluorinated Ethylene Propylene), the construction is often called "4x0".  This insulation construction is the number one choice in the cabling industry.  
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The wire insulation, � HYPERLINK "http://www.dupont.com/teflon/cablingmaterials/" ��FEP (Fluorinated Ethylene Propylene)� is an extremely stable and fire resistant material, which also provides outstanding electrical performance due to its low dielectric constant.  (The only way to meet the more demanding US Fire Safety Standards is to add one of several halogens to the polymer plastic used in cable insulation or jacketing.  PVC cable contains chlorine; FEP is made with fluorine.)  





 The jacketing material for plenum cables has usually been FRPVC (Fire Resistant Polyvinyl Chloride) or PVC for non-plenum.  Both plenum & non-plenum PVC jackets have been compounded with additives such as LEAD and Phthalates for many years.   Today, we have new choices that are free of heavy metals.  






































The wire insulation, FEP (Fluorinated Ethylene Propylene) is an extremely stable and fire resistant material, which also provides outstanding electrical performance due to its low dielectric constant. The jacketing material for plenum cables has usually been FRPVC (Fire Resistant Polyvinyl Chloride) or PVC for non-plenum.  Both plenum & non-plenum PVC jackets have been compounded with additives such as LEAD and Phthalates for many years.   Today, we have new choices that are free from harmful materials.  
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