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ABSTRACT (Cont 'd )  

Utilization of the systan leads to  reduced d e i c k  chdcal usage and a savings in uanpaer 
and equipaslt costs. By &torins pavemmc tscperafures, Regim N maintertame persame1 tare 
able t o  &lay spreading deicing chenicals by UQ to  three harrs. 
r e sd ted  in the 
delays, ccmbined with delays in crew call-cuts a d  early crew r&ases, resulted ic; a savings 
in nrprpcker and 4 - t  ccsts. 

?he systan's greatest po~ential appears t o  be as a real t h  sta~ewide roadway seather 
i n f o m t i m  systen interactively shard with -5er qpz ie s .  SCaE of the possible benefits 
are 1) recbxed deicing chemical usage (a savings of 54,170 dollars for each spread saved 
statewide), 2) improved weadler forecasts for the Stare of New Jersey, 3) redmed sxw and 
ice rebed a c c ~ s ,  4 )  other agerq  interacticn (e.g. a e r ~ ~ l t i c s  cculd use che infomxica 
t o  assist pilots in developing flut plans, data &an the system c d d  be used by the Srzte 
Police t o  supplarenc their hrgescy & m g e m ~ ~  System., etc.), 5) sarbgs in umpaer and 
equipznt u s q e .  A 
hour saved by delay& crew calluzs a d  expediting crew releases. 

?he SCAN 16 EF systen works. It is in the best in~eresc of the State of k Jersey and che 
general plblic to  expad the systan t o  provide stacewide coverage. 

In SUE cases, these delays 
of up to aae deicing c ! a l  qplicaticn per storm. lfiese same 

(statewide) of 11,Kx) dollars per hart could be realized for each 
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?he 

GLOSSARY OF TERMS 

Main computer in the SCAN 16 EF System that 
controls &-interpretation of data and 
execution of instructions. 

Alarge computer containing a central 
processing unit that controls 
interpretation and e.xecution of instructions. 

A compact ccquter  consisting of a Iciniaturized 
integrated circuit that p e r f o m  a l l  the 
functions of a central processing unit. 

A device that enables microcomputers and 
terminals to connnunicate with other  
microcomputers and termin2ls over phone lines. 

A microprocessor based device that  accumulates 
data from the S M '  16 EF sensors/gauges and 
sends the data over phone Lines o r  by radio 
signals to the sys tm's  Central Processing 
Unit. 

A user definable permeter in the SCAN 16 EF 
System Software that establishes the t h e  
interval a t  which the Rpu will contact the Bu 
(e.g. if the air  temperature decreases by two 
o r  wre degrees). 

A device equipped w i t h  an input ar,d output 
device (keyboard and monitor/printer) that  is 
connected to a computer s y s t m  for input a r d o r  
output of data. 

A ccquter that receives Various types of 
non-real time weather data v ia  sa te l l i t e .  
time Radar maps are obtainable by phone line 
connection to national hieather service radar 
stations tlroughwt the country. 

Real 

. 
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The data supplied to the user by the SCAN 16 EE' System is 

accurate. 

reliable relative t o  breakdowns; however, phone line coniunmications do 

not appear to  be as reliable when compared to  radio communications. 

The system hardware, software and a l l  appurtenances are 

T h  s y s t a  is effective as an early warning system. The system 

a l low users to improve their decision making ab i l i ty  for snm- and ice 

control operations thruugh an improved awareness of actual paverbent and 

amspher ic  conditions. 

in a savings in manpower, equipmat  and deicing chemical costs as csn 

be seen in the findings of this report. 

This improved decision miking ab i l i t y  results 

Since accident data is not yet available for the period f rcm 

January 1986 to  the end of the evaluation, a conclusion cannot be 

reached concerning dwAer the system results in  a reduction in snow 

and ice related accidents; however, it appears that a significant 

reduction in  snow and ice related accidents could be realized. 

Although tfie svstem KI~K.S exceptionally well as an early warning 

system at local sites (e.g. bridges), the system's greatest 
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potential seem t o  be as 8 real  tire statewide roadway weather 

information system that  is interactively s b r e d  with other  agencies. 

By expanding the system to provide for statewide caverage, there are 

many potential benefits that could be realized. 

a significant reduction in deicing chemical usage and an iqrove6 

enviromental. impact, 2) -tion of available resowces (labor, 

e-pmt, materials) for snow and ice recaval operations, 3) relucel 

snow and ice related accidents, 4)  imprwed forecasts for the Stste of 

New Jersey since the system provides real  time data 5) infomaticn 

sharing (other agencies such as Aeronautics c d d  use the informtion 

to  ass i s t  pilots in developing flight plans, the S t a t e  Police c d l d  

use the information to  supplement their  Wrgency E!anagercent System. 

Same examples are 1) 

'Ihe most significant cost in tbs2 set q and operation of the 

SCAN 16 FF systerc is in the cotxnmication network required. 

current network contains one EW c d c a t i n g  by phone lines arG 

three RPU's by single side band radio. 

provide for statewide coverage, it wauld probably not be cost 

effective unless the system bas able to cmmmicate using a 

cormmication system that  is already in place and providkg statski8e 

coverage. 

systan meets those requirements. 

offered to  allow the P k x  Jersey kpartmmt of TransportatL yon to me 

their radio system in exchange for the weather related information 

provided by the system. 

The 

If the system were expar,ded t o  

?he New Jersey S t a t e  Police's 800 megahertz munked rsdio 

'Ihe N&- Jersey S t a t e  Police lime 



Information from the Central Processing W t  (CFU)* shouId be 

continuously downloaded and s tored in  a micro/perscxJ&l-k or uainframe 

computer. This w i l l  provide t k  user with the d2t3 for analysis and 

development of p a m e n t  predict ion d e l s  ar,d also tkie ability to 

"fi;e tune" operatkg procedures. 

A terminal* should be placed in an area hhere the system e n  

receive bmty four  hour a day monitoring (e.g. the Trenton Securi ty  

Office or the Engineering and Operations Building Security Station). 

Information from ttre system should be wde available to the 

D e p m n t ' s  weather service vendor. 

system should result in improved forecasts  for  the area's cus-i-ently 

delineated by the system's RPU'S. 

The real the data fi--om the 

'BE SCAN 16 EF system wrks. It is in the best interest of 

the S t a t e  or' k d  Jersey and t h ~  general public to  eqand the sys tez  t o  

provide f o r  s t a t e w i d e  coverage. 
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BacrcgroUnd 

New Jersey has the highest mmber of vehicles per capita in the nation 

and is also first in the rnrmber of vehicles pe r  square mile and p e r  

mile of highway. 

state and as a popular seaboard tourist and trade state provide for a 

densely maveled highway system. 

New Jersey's geographical position as a corridor 

New Jersey's economy and society relies cn a highway system that is 

passable a t  a l l  times. Because of this, New Jersey's Deparment of 

Transportation must maintain its highway system & free of snow m d  

ice as possible. 

ecmdcal way possible, research programs evaluating new materials, 

eqyipment and procedures must be continually undertakm. 

research programs have included abrasives, pre-mixed calcium and 

sodim chloride, solid sodium chloride and liquid calcium chloride 

( ' k t t e d  salt"), open graded pmemmts, g r m d  control spreaders, and 

calcium chloride impregnated bituminous concrete pavemnts 

(vER(;LIMIT). 

and an effective public relations program, have contributed 

significantly to attaining that gcal. 

In order t o  accomplish that goal in the most 

Previou 

This research, in ccnjuncticn w i t h  personnel t r a i d n g  

The SCAN 16 EF system is a mbisture, frost a d  ice esrly 

w-4 system. The system was developed by Surface S y s t m ,  Inc. of 



Page 5 

S t .  Louis ,  P!Lssouri. 

a network of pavement md atmspheric sensors/gauges. 

Pavement sensors and awspher ic  sensors (located on or adjacent to  

the bridge) is sent to  a Ranote Processing U n i t  (Rpu) a t  the s i te .  

The pavement and atmospheric sensors are hard wired to  the RPU. A 

Central Processing L h i t  (aV) prompts the RPU's (that c t i l i ze  

telephone line couonunications) for data a t  user defined intervals. 

The RPU's t h a t  u t i l i ze  radio cmmmications, transmit data t o  the CPU 

Each individual s i t e  (e.g. a bridge) consists of 

Data from the 

(without prompting from the m) any tine there is a significant 

change from the prwiously obtained data. Significant change 

parmeters are user definable. 

significant changes for each sensor. 

softwan, analyzes the data and provides it to the user in various 

fornats through a terminal connected to any one of its eight 

comunication ports. 

The CPU stores the last sixteen 

The Bu, util izing custom 

New Jersey currently has four systems installed (See Appendix 

B) . There locations are as follows: 

1) Atlantic City - R t .  30 over Beach Thorofare o(pu #l) 

2) cherry H i l l  - I295 NB o ~ e r  R t .  70 (RPU 112) 

3) 

4)  

Logan Twp. - 2-295 SB over O l d m a n ' s  C r e e k  (RRJ#3) 

Carney's Point - R t .  140 (Plant St.) over 1-295 (IW/k). 

The Bu is located in tke cherry H i l l  mairtemnce 

heaccprters. RPU 11.2, 3 Sr 4 commmicate to  the Bu by radio. RPUfll 

cormnrnicates by phone line. 
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A terminal is located a t  the Ckerry Hill Eeadcparters. This 

terminal is directly connected t o  the Bu. 

a t  the Trenton Euergency Control Center, accesses ths Bu in Cherry 

H i l l  using phone lines and a modem . 
computer (FC) can access the CPU using a modem; h m i ,  when 

accessing remtely, the remote &it nust enter tt-e correct password 

when prompted by the (=pu. 

A second terminal, located 

Any terminal or personal 

Figure 1 illustrates how the various 

components of the system interact. 

The following is a list of infoxmaticn that can be obtained 

directly from the CPU via a terminal or  FC: 

1. 

2. 

3. 

4 .  

5. 

6. 

7 .  

8. 

9. 

10. 

11. 

12. 

. 

Date 

Time 

Surface Temperature 

A i r  Teqerature 

Dew Point Temperature 

Relative Hmicity 

Wind Direction 

Wind Speed 

Sensor number 

physical Location 

badway status (e.g. dry, wet, snuw/ice alert) 

Chemical Factor (indication of chdcal presence, such 

as salt, in tl?! misture on tte surface). 



t- o 
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There are several different conditions that  are detected a d  

displayed within the roadway status category. 

detected (and their definitions) are as follows: 

The various conditions 

System Initializinq: 

and before the CPU has made an attempt to call the Rpu. 

only displayed upon system p=r-up. 

This s t a t u s  is displayed after p e r - u p  

It is 

Dry: 

sensor. 

A n  absence of precipitation o r  naoisture on the surface 

- Wet: 

surface and d c e  temperature above 32 degrees Fahrenheit (0 

Precipitaticn/moisture present in liquid forn on the 

degrees Celsim) . 

'kDew: - 
reached and surf2ce temperature above 32 degrees. 

k is ture  present on surface, the dewpoint has been 

"Frost: 

reached ar?d strrhce temperature below dewpoint. 

Frost present on surface, the dewpoint has been 

"Frost Above Dew Point: 

and the sur2ace tmperature is no longer a t  or  below dew 

Frost conditions have been reached 

point. 

. 



*Absorption: 

amount t o  present a hazard. 

Misture present on surfice in  an insuff5cient 

*Absorption @ Dew Point: 

insufficient ammt to  present a hazard and dew point ~ZLS been 

b i s t u r e  present on SUrEace in an 

reached. 

Cnemical Wet: 

on the surkce  and surface temperature at cr below 32 degrees 

Fahrenheit (0 degrees Celsius). I 

Precipitation/moisture present in liquid form 

A. Precipitation/moisture in l i q u i d  form on the stirface 

starting to  freeze. 

Precipitation/moisture on the surface: d-jirl-. has h-c~eri. B. 

Sensor hn: A n  inoperative surface sensor. 

*A precipitation sensor is requixed fa- r t i c  (3 1 1 3 x y  of these 

statuses. 
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The various report forinats available frcm the are 1) a 

summary of current conditions at  a l l  sensors, 2) current conditions at  

an individual sensor or  site, 3) history of significant changes, 4 )  

Sign i f i can t  change sumary, 5) graphical representation of surface 

sensor data .  Appendix A contains sample print  outs of the various 

report formts.  'Ihe maintenance manager/user uses the information 

fcom the CPU reports to  in i t i a t e  an appropriate mainteriance response. 

Installation of the SCAN 16 E?? System 

1 

'Ihe SCAN 16 EF system was installed a t  four bridge locations 

Four pasment in Region IV during the late s~ncer and fall of 1984. 

sensors were installed a t  each location. Two of the four sensors Kere 

installed in the approaches and tm were installed in the bridge 

deck. 

Inc. (SSI) md a bridge maintenance crew from Region W .  

of the RIlC''s, Bu and radio relay antenna rere installed by SSI 

personnel and our Division's radio shop. 

prcnJided through a maintenance electrical  ccntract. 

w a s  coordinated through the Department's Central S e r k e s  section. 

The cost of the systern (installed) is approximately 40,OOO dol la rs  p e r  

Rpu. "he cost includes the price of radios, antennas and other 

communication equipment. 

Installation of the sensors was accomplished by Surface System 

Installation 

Electrical service was 

Telephone service 
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The FCC license to operate the rzdio transmission equipuxmt was 

ADpendix B contains a map of Region not issued unt i l  October of 1985. 

IV showing the locations of the bridges and the sensors. 

Me- of Evaluation 

Dcning the whters  of  1?84/85, 1985/86 and 1986/87, pavercent and 

amspher ic  data %=re accumulated through on-site field measurewnts 

taken by evaluators. 

to ,  during and af te r  a winter storm. The evaluators ccntacted either 

Cherry H i l l  Maintenance Headquarters or the Trenton Emergency Control 

Center (either by radio or phone) just prior to  or  W d i a t e l y  a f t e r  

taking the field measurments so that data from t5e CPV could be 

recorded far comparative analysis. 

Keasurernents were taken in a random manner prior 

Surface themmeters e r e  used for field mascrement of pavement 

A thermocouple was also used to  ~easure surface temperatures. 

temperature. 

obtain data to calculate relative humidity. 

evaluators was used t o  determine roa&-~y status,  preci?itation and hind 

direction. Typical w a l l  mounted type themmeters were used to -sure 

a i r  temperature. 

Portable battery operated physchrmeters here used to  

Visual observation by the 

The entire systea was monitored daily,  by accessing the mT &on! 

the Trenton b r g e n c y  Control, to  deternine if any components of the 

system were not functioning. 
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Limitations of Evaluation 

The FCC license for  ut i l iz ing the radio equipped portions of 

the SCAN 16 EF system w a s  not approved until k t o b e r  1985; therefore, 

the only s i t e  available fo r  data evahation during the 1984/85 winter 

was the Fbute 30 bridge aver Beach Thorofare in Atlantic C i t y  (the 

only site connected by phone l ines).  

The SCAN 16 EF's effectiveness a s  an early warning system w a s  

not monitored under non-winter storm conditions outside the normal 

working day (8:30 a.m. - 5:CO p a . ) .  Currently, no procedure bas been 

established to  monitor the SCAN 16 EJ? system twenty four hours p e r  day 

a t  ths Cherry Hill Maintenance Headquarters. 

The evaluation w a s  limited in s u m  areas by t b  ava i l ab i l i t y  

of ueasur-nt devices accurate m-ough for ccmparism to SCAN 16 EF 

sensors /gaye;es. 

Purpose of Evaluation 

aLe main W s e  of this evaluation is to determine tiii 

accuracy, re l iab i l i ty  and effectiveness of tt?e SCAN 16 EF Moisture, 

Frost and Ice Early Warning System under actual f ield conditions. 

addition, attempts will be mde to  determine if uti l ization of the 

system leads t o  1) reduced snow acd ice related accidents and 2) 

reduced n;anpocl;er, equipent and deicing chemical usage in areas 

delineated by tt.9 systern. 

In 



scope 

?he major topics of this evaluation are as follows: 

Evaluation of the accuracy of the data obtained from the 

SCAN 16 EF system Bu 

Evaluation of the re l i ab i l i t y  of the system hankare, 

sof tmre ,  and a l l  appurtenant e@pmmt 

Evalut ion of the effectiveness of the system as a 

kisture, Frost and Ice Early Warning System 

Expansibility of the System and potential additional 

applications / M e  f it s . 

Accuracy of Data from SCAN 16 EF System 

T ~ E  following table shows the t o t a l  numbel- of c~t~~..es-~~afians wde 

and the degree of accuracy ( f ie ld  observations vs. system 1-edings) 

for the areas evaltiated: 

P m t  /Amspheric Total Ember Tolerance x 

Roadway Status 287 0 90% 
Precipitation 305 0 87% 
wird Direction 54 - 0  1COX 
A i r  Temp. 264 4 - degrees 949, 
Surface Temoerature 12 -tl degrees 32% 
h r a l l  weighted average % accurate 91% 

Category of Observaticns Accurate 
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The portable battery operated psychometers that here used to  

obtain relative h d d i t y  were kaccurate. 

freezing, the distilled water used by the psychmmeter to  masure w e t  

bulb temperature wuld begin to m e ;  therefore, relative humidity 

accuracy w a s  not evaluated. 

A t  temperatures near 

Surface-temperature wes msured using circular disk shped 

surface thermoneters. 

Surface themameters placed s ide  by side on a surface st=ared a 

difference in readings by as much as ten degrees. 

the evaluation, a therumcouple was used to  ueasme surface 

temperature. 

These thermometers mre highly inaccurate. 

Toward the en? of 

only the data obtained using ttre themcouple is 

reflected in the chart abave. 

Due t o  the probable inaccuracy of the h a l l  mnmt type 

themumeters used to  masure air  temperature, a tolerace of - + 4 

degrees was used for the purFose of t h i s  evaluation. 

w a s  selected based on cmparisons made to  the D e p m t ' s  TX-MFTS 

W e a t h e r  System . The ?RI-bEI'S Weather System provides "non-real time" 

weaths information Dom the National weather Service through Kavcuras 

of Minneapolis, Minnesota. 

temperature, dew point, relative humidity, visibility restriction 

(snow, sleet, rain, etc.) , infiard images of cloud cuver, and radar, 

etc. 

This tolerarxe 

Infomation provided includes air 

. 



The SCAN 16 EF precipitation gauges did rat detect instanas af 

extremly light precipitation. 

p rec ip i ta t ion  were eliminated k o m  the da ta  in the chart above, tke 

prec ip i ta t ion  gauge accuracy d d  be near 100%. Windspeed was mt 

measured. 

If instances of extremely 1- 

During monitoring of the system em the Tkenton Emergency 

control Center, data was compared t o  the Departzent's Triton Giitather 

Systar?. 

haywer, the SCAN 16 EF system provided the data t o  tt!! user at least 

one hour sooner than the Triton Weather System. 

A b ~ o s p b d c  data ern both systems compared fauorably; 

Re l i ab i l i t y  of Hardware, Software and Apprt enant Equiprpeat 

Other than mrking  out th! Irbugs" that  f ~ l l ~ ~ ~ d  t k  initial set 

up of the the systar?, and normal routine mintenance , the hardware, 

software and all appurtenant equipment worked well with a limited 

amount of d m  time. 

ca l ibra t ion  checks and cleaning of Precipitation md p , i . ~ e m - ~  l i  

sensors. It is important t o  perform pre-winter rrjaintennric-e t o  the 

system. If pre-winter maintenvlce is not perfonred, portions of tihe 

systar? may become unreliable (especially the precipitation sensors). 

Normal mutir?e maintenance Snc3iidc:s " I~ I  t '  ~~.-;ri~er' '  

The relative humidity senors have a l i f e  of q + - ~ 1 ~ ~ ~ 5 m ~ t e l y  one 

to  five years depending upon t k  environment they are t.xii<isd t o  (e.g. 

marine o r  industrial enviroments). 
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After three years, al l  of 

Jersey's SCAN system have 

the relative humidity sensors in N&- 

been replaced. Relative W d i t y  senors 

cost approximately one 

Portions of the 

hmdred dollars each. 

system went dobn as a result  of 

1) a tower a t  a r a t e  unit being sm& by lightning 

instance) 

(one 

2) rodents ch i ixg  through wires in an Rpu (one instance) 

3) phone line problens between the BCT in Cherry Hill and 

RPU#l, R t .  30 over Beach Thorofare in Atlantic City 

(ongoing problem tkoughwt the ev.=lcation). 

4 )  a burned out p z r  supply in a transceiver a t  the Cherry 

Hill Vraintenance Hedquarters. 

5) a breakdown of tke modan used for "call-in" rarote access 

to the m 

Systern dmntbe as a resclt of the above mntioned failures was 

minimal w i t h  & I  exception of items 3 ,  4 and 5 .  

-- . . 
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Item 4 and 5 occurred during tl-ie s m m r  of 1987; therefore, 

their repair was given a low priority by the &partrent's Electrical 

and Radio repair personnel. 

through 08/87. 

The systerr: remabed down from 06/87 

Item nunber 3 ( p b e  line problms) has been an ongoing problem 

Although, data w a s  not accumulated for the throughout the evaluation. 

actual number of hours of c d c a t i o n  fzilure between the CPU and 

W#1, cmmmication failure occurred ixtxeen these units nearly 50% 

of the time. 

' The ternha1 t o  CPU configuration used duriiig this evaluatLon 

did not allow for archiving data fcr  fume analysis (development of  

p-t prediction models, etc.) . 

Effectiveness as an Early Warning Systen 

'Ihe kpartreont currently does not monitor the systen around the 

clock drnring non-storm conditions. I3rb.g winter storm conditions, 

the system is monitored by maintenance personnel thrrxgh a tessinal 

connected to  the C?U in Cherry H i l l .  

activate maintenance forces i n  reaction to  tihie systems warning of 

poterrt ial  hazardous conditions (e.g. icy bridge deck). 

does occur, the systen continually keeps the user awae of the 

Region IV maintenance personnel 

If a hazard 

. 
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hzzardous condition. 

act ivi ty  to u t i l i ze ,  vere broadcast by radio to  the relevant 

maintenance crew from the Cherry H i l l  maintenance headquarters. 

Directions, as to  what appropriate maintenance 

The two report formats that e r e  uti l ized the roost by Region IV 

maintenance personnel bxxe 1) the summary page report and 2) the 

status page repr t .  

A. The remrts provide similar information: the status page report 

shows data &om me Rpu while t k  summary page report shows 

information k c m  a l l  the Rpu'S. Decisions were a d e  by Regional 

Yhintenance Personnel based on the information provided in these 

reports. 

Exanrples of both reports can be seen in Appezdix 

The mst ccmmn early warning conditions that  prorrrpted a 

maintenance response during the 1984 to  1987 evaluatior, period were 1) 

when the roadway status category indicated a mow/ice alert, kee2ir.g 

or  f rost ,  etc. arid 2) during the p e r i d  inmediately following 2 

deicing c h d c a l  application a) pavement temperatures were a t  o r  

below freezing, b) 

was  decreasing into the 20 t o  25 range. 

highest possible c h d c a l  factor reading and normally occurs 

innnediately af ter  a deicbg chemical application. 

decreases at a rate  consistent with the intensity of precipiration and 

the quantity of deicing cheaical applied. 

the pavement was wet and c) the chemical factor 

A reading of 95 is the 

The factor 

. 



Fiben precipitation w a s  present or misture existed on the 

pavemnt  and the SCAN system indicated that the roachaylbridge 

pavement temperatures were fall ing (but kere above 32 F and higher 

than the a i r  temperature), the decision to  spread deicing chemicals 

w a s  delayed by up to  three hours. 

decisions that would have been made based on current operational 

procedures and forecasts from tlx Departmnt's W e t h e r  Service 

Vendor. 

chemicals based on a i r  temperature and the presence of precipitation 

or moisture on the pavement. By including pavenent temperature as a 

factor in the decision making process, Region TV wintenance persomel 

believe that delays in applykg deicing &.dca l s  may have resulted in 

an average reduction of one deicing chemical application per  storm. 

TlLs is compared to  typical 

. 

Currently, New Jersey (and mst ctker states) spread deicing 

DLnring the final stages of a winter s tom (clean up),  the 

system was used to  m n i t o r  for possible refreezing of w e t  pavessnt 

surfaces. 

Region IV maintenance personnel were able to  release snm and ice 

removal crews (for the relevant bridges ard sections of rcadway) t m  

to three hours earlkr than if they relied s t r i c t l y  on da ta  €ran L5e 

Department's Weather Service Vendor. 

maintenance personnel kqre able t o  monitor pavement temperatures. 

Pavement temperatures can rise above keezing even though the air 

temperature is belaw freezing. 

storm when the sun comes out. 

freezing. 

Normally, d t o r i n g  is perforzed by highay mad patrols. 

This was possible since regional 

This often occurs toward the e d  of a 

The sun can beat the pwment to abuve 

If this condition occurred and the forecast was for a i r  
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temperatures to  rise above freezing, an early relesse of snow and ice  

removal c r e w s  was  possible. 

made i f  pavement temperatures were not known. 

TI.-is !zype of decision could not have been 

New Jersey uses "wetted salt" (scdim chloride sprayed With 

One ton of sodium liapid calcium chloride) as a deicing chemical. 

chloride sprayed with eight gallons of liquid calcium chloride costs 

approxiroately thirty dollars per ton. Assuming an average spreading 

rate of 350 pounds per lane mile, the cost to  spread one lare mile of 

roadway is $5.25. 

deicing chemicals on the roadway sections delineated by the SCAP: 16 EF 

system, a to ta l  material savings of 1,077 dollars WES realized. Those 

savings are only for the 205 lane miles ~b the evalcation secticn md 

are for materials only. 

included. If the SCAN 16 EF system provided statewide coverage a 

savings of 54,170 dollars in materials cculd be realized for each 

spread saved. 

prwide an improved environmental i q a c t .  

Berefore ,  each tire Region TV evcluded spreaeing 

EAanpavjr and equipment savings are not 

Also, reduced deicing chemical usage bill inevitably 

Region IV spends a p p r o h t e l y  97 dollars per crew hour for  

labor and equipment during snow and ice rawval operations; therefore, 

for  every hour Region IV was able to  delay call ing a crew out at the 

start of a storm or  expedite the release of a crew toward the end of a 

storm, 97 dollars for labor acd equipment was saved for each crew. If 

the SCAN 16 EF system provided statewide coverage, every hour saved 

( a l l  crews) would result in a Savings of 11,500 dollars for labor 2nd 

equipuent . 



A l l  data used for the abuve analysis was o b t a W  fmm t b  

k p a r t w n t ' s  Wkintenance Vhnzgaent System and ref lects  data f=cm. tk 

1986/87 winter season. 

The SCAN 16 EF systea, in addition to  ir~foming the naintenance 

manager of mather conditions a t  specific s i t e s ,  could be used ss a 

real tirce statewide weather informtion system. 

accomplished by Fncreasing tke umber of remote systems (RPQ's Fr 

sensors) so as to give statmide coverage. 

with other agencies in &E stare with similar systems. 

kiould use the information frcm the network to meet their  mu 

individual needs. 

?his could be 

A netxirk ccull te created 

Each Agency 

The major additional aDplications/benefits tkiat axe possible 

f r o m  statewide coverage by t h  SCAN 16 EF' system are 

2. Probable elimimticn of highway road pat mi r. , r j i l ce  the 

network provides cont-inwus monitori rig. 

b 
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3. Reduced highway system delay the since mintenance can 

react before hzzardous conditions actually o c m .  Eata . 

€can the network provides for improved decision support. 

4. Utilization of the network to verify forecasts d e  by 

weather services. 

5. Allow B t h e r  services to u t i l i ze  the data k o m  the 

network to improve forecasts for the system user. 

6. Accumulation and storage of data repcrted by the stations 

in the network could lead t o  develop-t of d e l s  to 

predict pavement conditions. 

Possible Future Benefits 

1. The system network with some modifications (speech 

synthesis) could be used as a public advisory service. 

2. Other agency interaction ( s h d  systems). Agerxies sclch 

as the S t a t e  Police and Aeronautics (airports) could use 

the data k m  the nettJork to imprave decision making. 

New Jersey is currently in the developmental stages of creating 

a statewide Road and Amspheric Wtkr Information System irrt-olving 

other agency interaction. 

and 2 under '"Possible Future Benefits'' above. 

A follow up report is planned for item 1 
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The Department's TRI-NEE W e a t h e r  Systern receives much of  i t s  

information from the National Weather Service thr- Ravouras of 

Winneapolis, Nirmesota '&ere are no reporting National Weather 

Service observation stations in the north west cpdrant  of New 

Jersey. 

state w i l d  provide amspher i c  wezther infomation to  supplement the 

Triton Weather system. 

Expansion of the SCAN 16 EF system t o  that section of the 
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