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A REVIEW OF UNDERGROUND COAL MINE EMERGENCY 
COMMUNICATIONS AND TRACKING SYSTEM INSTALLATIONS 
An early 2014 NIOSH review found 306 active U.S. underground coal mines using 13 different leaky feeder 

or node-based post-accident communications systems and 12 different electronic tracking systems 

BY NICHOLA5 DAMI ANO, GERALD HOM<E AND RONALD J1'oCK5HA 

'l11e 2006 Mine Improvement and New Emergency Response 
Act of 2006 tMI:-JER Act) required all umltlrgruund coal minl!S 
In the U.S. to have a planlo provide posl-accIdent communica­
tion and electronic tracking fo.r nny mIne workers trapped 
underground. 

In response. post-accident communicatlolls and electronic 
tracking (emergency en (echnologles desIgned to moet MH\­
l!ft Act Iec.,]uirt!ments have been developed by various mllnu­
faclllrers and approved for permissibility by the ~nne Safe ly 
a nd llealth Admlnlstra[lon (MSlIA), meaning [hey may b e 

used safely in coal mines that may have gassy or tlust -laden 
a lmuspht!res, As a rl:lsuiL, mure than a duzen differl!nt emer­
gency CT systems have become available for U.S. underground 
coal mining, 

The !';'a tionallnstilut~ fur Occupatiunal SafelY and Hewth 
(NIOSH) recently cond uc ted a review of lhe latcst MSHA· 
appruved Emergency H~sponse Plans (1JHPs) for each active 
undergruund cual mine on me Wi ofFl:lbruary 2014 to identify and 
characlerize the lypes of emergency CT systems installed. This 
review pertains only to CT systems installed underground for 
emergency purpuses, !lnd docs nol include any CT syslcms 
installed or used for non-emergency situations, such as commu­
nications for everyday operations. 

Note that identifying emergency CT systemo and their sys­
tem componenls can become complicaled because some man­
ufacturers use components manufactUIed by other companies. 

In adwtion, the systems and their vW'iuus compum:nts will often 
helVl: different MSHA approval numbers uSliuciatcu with lhem . 
Accordingly, for slmplicity, the overall emergency CT system name 
!Istt:d in each ERP has been utilized fur this review. 

The ley requirement for MINER J\cl-compJianl communica­
tions systems is me capability to provide two-way, post-accident 
communication with the surface for all underground personnel 
via a wireless medium. This usually involves providing unteth­
ered portable communication de"ices, sometimes referred to as 
handsets, carried by or available to mine workers as part of the 
system, Other requirements include battery backup for line-pow­
ered equipment, and perrrrlssibility for usc in conditions where 
mine ventilation has been compromised 

The :MlNER Act also requires electronic tracking systems that 
determine the location of aU personnel underground \\1thin 
defined accuracies stated in Program Policy Letter (PPL) :-Jo. PI 1-

V-13; for example, to within 200 ft on working sections. Sueh 
requiremenu; may necessitate a wireless device for each miner. 

Requirements for backup power and permissibility are similar to 
those for communications systems. 
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Post-accident Communications 
AI; of Fehruary 2014, there were 306 active underground coal 
mines in the U.S., allul)ing eith er leaky feeder or node-based 
post -accident commllnlcatiom: systems. 

T,eaky feeder s~tel1lll have he ell around for lllany year~, and 
haw. been adApted s ince the :v1INER Act WIIS passed to serve as 
post-accident comm'unica tlons $Y$tems. They IICCQUl'It for 44% 
of tlle Installed s~tems (Figure 1). Leaky feeder systems employ 
a special type of coaxial cable to enable eom murucations by act­
Ing liS both a transmission line and lin antenn a fOT communlca­
lion wllh handsets and olher portable devices. 

Node-based systems are communications networks installed in 
a mine; each node is a processor-based device that can linK to 
untethered portable devices such as handsets, as well as to other 
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Aaure 1: Leak)' feeder versus node-bued post-accident communications systems, 
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Figure 2: Communications and tracking systems by the same or different 
manufacturers. 
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nodes. Node-based systems may be \'ViIed or wireless. As the names 
imply. wired l»ot~ms primarily use physkal cunnections betwe~n 
nodes for transmission of communication signals. while wireless 
systems primarily employ mdio links between nodes. Although not 
<.:ommen before the ~1INER Ad. node- bllsed systems currently 
account for 56% of the sy5tcmslru;tallcd In U.S mines. Furthermore. 
a little more than 60% of these node-based communications sys­
tems are wireless. These ~)'Stems usually do not rely on any physicll1 
wlrcd connection for communication from \l1lderground to the sur-

NortIIem LIIht Tech. m 2 

'Mine Rllclio System. ~ 2 

Att'" IAntrol TechnoIocY 

Venture Declln I5rOUp 

Kutllllllod .... 

Manufacturers of Installed Em_lI_ncy CT Systems 

In Unde!'lTOund U.S. Coal Mines (February 2014) 

• No. 01 PoIt-Accldent communication Systems 

Mine $lilt T.duoolatl_ 

l\IMelllldJo of AnIIfU 

Amerlun Min. Rae."" 

16 

16 

• No. ol£loctrGnk T racklne Sysl oms 

36 

42 

face. Also. among node-based systems in service arc examples that PIlE G ..... p 1111113i25~ 49 

53 

54 

use both wired and wireless links between nodes, as well as some "ck.V., .. 
systems capable of operating as a wired network under normal °MlneCom 

operating conditions and automatically transitioning (0 wireless Str.u Products Wortdwid. 39 39 71 

operation if the wired connections are compromised. Innowat .... Wlre/ .. Tech. 

Electron ic Tracking 
Most electronic tracking systems determine location by using 
either communications system nodes or dedicated "readers" 
installed at mown locations underground. These nodes, or read­
ers, detect and recognize uniquely identified electronic devices 
worn by miners. These electronic identification devices are gen­
erally one of two types - "tags" or "integrated handsets." Tags 
provide a continuously repetitive signal, or "beacon, " which is 
detected by a node or reader. 

Many handsets used for post-accident communication sys­
tems have tag capability integrated into the device itself, thus 
el1minatlng rhe need for A dedicaTed rag. It' a tag or handseT Is 

detected hy more than one node or reader simultaneously, ~oft· 
ware algorithms use the detected signal strength or diil'erential 
signa l rime ohrr1val beh\'een rhe nodes or readers ro approxi­
mate the location of the tag or handllet. Tracking information 
from the readers Is typically transmitted to the surface over some 
part of a commllnlcarions system. 

Ahout half of U.S. underground coal mines use the ~!1me man­
ufacturer for electronic tracking as they do for post-accident 
communications (Figure 2). Tn many of the instances where the 

Table 1 - All Underground Emergency CT Systems 

Manufacturer ERP 

Full Name Abbrev. SYst em name/51 

Leaky Feeder Systems 

Becker Varis Varis Smart COm 150/450 

Kutta Radios Kutta DRUM lOOS 

·Mlne RadiO Systems MRS Flexcom 

*MineCOm MineCom MCA 1000/2000 
Tunnel Radio of America TRA Ultracomm/MlneAx 

Wired Node-Based SYstems 

American Mine Rese arch AMR Mine Net 

Matrix Design Group Matrix METS 1.0/2.1 

Mine Site Technologies MST IMPACT 

Northern Light Tech. NlT InfoMine 

POE Group POE Tracking Boss 

Wireless Node-Based Systems 

Active Control Technology ACT Active Mine 

Innovative Wireless Tech. IWT Sentlnell Accolade 

Strata Products Worldwide Strata CommTrac 

Venture Design Group Venture MlneTracer 

Malrbc O_lIn Group 31 81 

to eo o 20 40 'pan of PBE Group 
Number ollnneUed Sys1efnl 

100 

Figure 3; All emerfency communications and electron ic tracking systems by 
number of installations. 

mine is using the same manufacturer for both CT requirements, 
the tracking technology is often integrated directly with P,ost­
accident communications through the use of a handset with 
tracking built right in. 

System Manufacturers 
This review showed there are 13 manufacturers of post-accident 
communications ~tems currently used in U.S. underground coal 
mines; five produce leaky feeder systems, four make wired node­
based SYSTems, lind four supply wireless node-based systems. 

A total of 12 manufacturers supply electronic personnel 
~acklng systems used In U.S. underground coal mines. Five 
mSl1l1t'actu reI's lise tracking Tags in conjunction with a leaky 
feeder communication infranructure. and three u~e either 
tracking-capable handsets or tags as part of a wired node ­
based system. The remaining four systems provide tracking 
th rough an integrated wireless node-hased communications 
system using either tags or handsets with tracking capahility. 

The accompanying table [Tab le 1) li sts the manufacturers of 
currently used emergency CT systems. and includes the name~ 
under which their systems are marketed. The chart provided 
(Pig\JTe 31 shows the number of systems in service for each 
manufacturer. 

Eight years after passage of the MINER Act, post-accident CT 

in U.S underground coal mines has evolved to a point where a 
number of systems based on a variety of CT approaches and 
technologies are available to mine operators. These advances are 
expected to greatly enhance miner safety, and it is reasonable to 
expect that emergency CT systems will continue to change and 
improve a~ the underlying technology improve/; , and a/\ manu­
facttlrers adapt their systems to better serve the needs of the 
mining industry. 

The findlngll and conclu~ions In this review lire those of tIle 
8utholli and do not necessarily represent the views ofNIOSH. The 
mention of Bny company or product does not constitute An 
endor~ement hy NT(,)~H. 

Nicholas Damiano. Gerald Homce and Ronald lacksha are 
researchers with the National Institute for Occupational Safety 

·MineCom and Mine Radio Systems are now a part of PBE Group and Healtil, OffICe of Mine Safety and Healrh Research. 
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