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C O L L E C T I N G  C OST ANI) PE R FOR MANCE DATA
ON ARMY NEW AIR POLLUTION CONTROL EQUIPMENT

1 NTROD tJ CT ION

Back g~~~nd

Because air pollution control technology is relatively new , there
is little information available about the costs of operating and main-
tainin g various control systems ; the only long-term data available are
for particulate control. il so , much of this information has been
collected by control system manufacturers and therefore tends to be
biased . Htrapolat ion of the information to cover other applications
is difficu lt , since costs can vary with different operating conditions
and maintenance schedu les. The only relia ble means of determining a
pollution cont r -H system ’ s operational cost is to actually monitor the
system within a given application. This is especially true for military
operations where labor and materials are handled differently from those
of private industry .

A recent study ’ ou tl i ne d a i r pollut i on con trol systems which may be
useful to the Army within the next 10 years. When these new systems are
used , it will be desirable to determine their actual value by monitoring
their cost and performance.

When an air pollution control uni t is installed in an Army facility ,
many of its operational costs become hidden within overall facility
costs. Utilities , labor , and even replacement parts can be taken from
resou cces a l loca ted to the fac i l ity w i t hout any recor d being made that
the costs were incurred by the control device. For example , an
electrostatic precipitator (ESP) inst alled in a boiler plant may
consume electrical power from a main supply line but not be metered
separately. In this way, the power costs for operating the unit are
combined with other power costs and cannot be identified as being
incurred specifically by t he ESP . Therefo re , it i s di ff i cult to
calcula te electricity costs accurately, and these costs make up a
substantial portion of the ESP’ s total o pera ti ng costs .

Wh en a cer ta i n emi ssions con trol system is purchased , the f ig ures
use d to es ti ma te it s o pera ti onal cos ts are usually determined by the
manufacturer and may not be accurate for the user ’ s in tended ap pl i ca-
tion. These inaccuracies could be insignificant for a single system ;
however , if man y s im i lar un it s are p la ced at var i ous installa tions , the

1 
~~~~~~~~~~ .~

•
. :~ ~ ~i~~~/ o.~’ ~. 7 i R ~~ ))j~~ :.P 1’~ ~)‘7~~ f ,~ I 7 ,. O ’ ,

1’, I ~~~~~~~~~~~~ ~~~~, Technical Report N-l9/ADA037494 (U.S. Army
Construction Engineering Research Laboratory , 1977)
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error would be m ultiplied and could become substantial. Unless cost
data are taken in a situation similar to the intended one , the values
use d for o pera ti ons an d ma i ntenance cos ts w i ll be est imates at bes t.

Accura te data would also provide information about the optimum
operation of the control equipment. Maintenance scheduling should be
based on rea l pa rameters , suc h as power consumption and collection
efficiency, rather than on arbitrary time intervals. Downtime for
inspection could also be reduced , s i nce a unit ’ s general operating
condition could be determined while it was running . For ~x amp le , a
sudden increase in the flow rate through a baghouse due to failure of
one or more bans would indicate when new bags were needed , an d would
avo id the necessity of shutting down the unit for periodic inspections.
This benefit alone would outweigh the expense of a cost and performance
monitoring program.

Objective

The purpose of this report is to outline the steps involved in
collecting data to aid in designing a cost and performance study of
an Army air pollution contro l unit; this information will enable
i nstal la ti on personnel to make a soun d decis ion about which equ i pment
to purchase.

Approach

Althou~’h cost analysis is a well—established field , most studies
still use existing data rather than col l ect new data. Since the
conce pt of monitoring equipment to determine detailed cost and
performance information is relatively new , few publications deal
specifically with this type of analysis.

For th i~ study, both existing information about automatic data
collect ion systems and the input of persons involved in facilities
mana gement were compiled and presented as a single source.

Mode of Tec hnol qgy Trans fer

The informa tion contained in this report can be used in future
updates of TM 5-81 5-1 , Air Pollution Control Design Manuals or ma y be
published by the Office of the Chief of Engineers (OCE) as an Engineer
Technical Letter .
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2 MO~ I TOP I ~G if CH~ O1 OGY

Genera l

To ac cur a t Hy  determine the actual operating cost of an air poll u-
t ion control device , each parameter incurring a cost must be monitored ,
e.q ., power , water , and chemical consumption , labor , and replacemen t
parts. Sorrie of these can be monitored automatically, while others may
require m anual methods such as data logs or worksheets.

Any parameter which can be measured directl y can be monitored
automatically. Electronic sensors can measure pressure , temperature ,
flow rate , and other quantities, an d meters w ith v i sual rea dou ts can
be interfaced with a data -ha ndlinq system to provide a continuous or
semicontinuous record of consumption. In the same manner , dry chemical
consumption can also be measured by recording the feed rate from a
conveyor drive motor.

Onp ri~ i i  m d  ~1aintenance Data

r e  operating cost of any piece of equipment is meaningful only
~erv ict ’ supplied by it is known . An id le mach ine cos ts l i t tle

ate , but also produces little. Thus , the operating cost of an
po llution control unit is a function of its output. A unit is not

nomi cal unles s it achieves the necessary collection efficiency. A
unit designed to handle a certain job can be operated more economically
by reducing its inputs; however , the operating costs would then be
invalid , since the unit ’ s purpose would not have been fulfilled . It
is therefore necessary to monitor the collection efficiency of a
pollution control unit not to determine a direct cost , but to evaluate
its performance.

Stack gas flow rate is another parameter not directly related to
cos t , but necessary from a perfor mance s tan dp o int . Th i s value , alon g
wi th the collection efficiency , indicates the service being suppl i ed
by a pollution control unit.

Performanc e da ta woul d also be valua b le for o pti mum o pera ti on
and ma intenance of the pollution contro l equipment. As a unit is
use d , its performance wi l l  deter i ora te , and it will require service.
With a record of these data avai lable , ma i ntenance schedul i ng coul d
be based on system need rather than on pre-set time intervals , e.g.,
the periodic maintenance required by a fan. Depending on load condi-
t ions , the ti me s pan between c lean i nns can var y greatl y. If ma i nten-
ance i s base d on se t ti me i ntervals , it can be premature or overdue ;
however , if it is based on performance data , such as decreased fl ow
rate and power requirements , sc hedul i ng w i ll be accura te , thus
optimizing operations and labor.

7
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The numbrr of p a r a m e t r r ~ monitored on any one unit depends on the
~i~ ouri t o~ info r ation desired . For example , power consumption can be
rasured t o al l y or broken down by individual components such as pumps

and fans .

Monit o r in g more parameters provides more information. It might
be found , for examule , that an energy -inefficient system is basicall y
well designed except for one component , and that changing tha t component
could i ri; rove t he  system ’ s efficiency. However , if onl y total energy
con urip t ion is monitored , ana l y s is by component is not possible. How-
ever , as more parameters are measured , the cost and effort involved in
monitoring become s prohibitive for this type of analysis.

Cost and Perfornman .e Data

T he para~ieters which must be monitored to conduct a cost and
performance stud y fall into three basic categories. The first is
consunptions--those items which result directly in costs. Such
parameters are electri c power , na tural gas , water , lime , steam , and
absorbers , such as activated carbon or copper pellets.

The second category relates to the operation of the control unit
and is used to qualif y the cost data . T hese parameters i nclude the
co l lect ion e f f ic iency (pollutant concentration before and after the
control unit ) and f low rate through the unit. With this information ,
the cost data can be brought to a common denominator for comparisons
between units of varying s izes .

The third category of parameters is performance data , such as
reliability and av ailability . These indicate how wel l the control
unit is doinr its job. This kind of information can be gathered by
placing e laps ~ tine clocks on the control unit and pollutant generator.

The reliability of a control unit can be determined by comparing
the amount of time it was actuall y operated with the amount of time it
was required . Availability can be monitored by using a clock which
would run whenever the contro l unit was o pera b le an d s to p when i t was
being serviced .

Each cost stud y must be designed individually to account for
variable surrounding condition s. At certain TRADOC installations , for
exam p le , an energy conservation study is being instituted which will
monitor variou s energy inputs and consuniptions. A pollution control
cost analysis at such an installation should consider this to avoid
duplication of efforts. Much of the data needed for the cost anal ysis
could be obta i ned from the energy study , thereb y elim i na ti ng the
need to monitor those parameters.

8



C u r  ron  t . m i n i :

T :~ toL hnoloo~ of automatic data co l lec t ion  has already been
developed , and I d i , s,’Y e~~ are conimrrc ia l ly ava i l ab le .  The m ain
task in collecting cost infor ma tion is choosing the system : which
best m icets thI rt mu irenents of a na rt icular cost analysis.

Data collection syst ens ranqe from str ip -cha rt recorders to tele-
metr y systems , and vary widel y in complexity and cost. As a system
becomes more aut or tt j c , it usually costs more to install but requires
less amo r to aper Ite- -and therefore is less expensive to operate when
man y par ai~et er~ are being non i tored or much data are being collected .
The more automated system s are ienera ll y more reliable since they
depend less on manual labor , thus reducing the amount of mi ssinq data .

The most basic automatic data collection system has sensors to
mon tor t h e  van ous parameters and stri p-chart recorders  to record
the data . Tn is arrangement is sim ple and reliable , but manual labor
is required to chanqe chart papers , add ink , and check system calibra-
tion; later , the data must he transferred manually from the charts to
data tapes or cards for analy sis , which requies extensive effort.
Al so , if a rfm order runs out of ink or paper for any length of time ,
the missin g data i.iould invalidate the entire set of data taken during
tha t period. Thus , reliable personnel are necessary for this type
of system to work .

A s l inh t l y more complex system is one which monitors the data
similarly, but records the data directly onto magnetic or punched
tape. This tip e of sys tem is available in either a continuous or
intermittent recording configuration. The intermittent systems are
less expensive to purchase and operate , but provide less detailed
information. The advantage of these systems over strip-chart systems
is the great reduction in labor requirements. On-site labor is still
required to change tapes (although less frequently than strip-charts) ,
but the manual step of transferring data from charts to tapes is
eliminated . The reliability of these systems is also higher , s i nce
human error is reduced. Occasional system calibration is still
required , however , since the same kinds of sensors are used .

A rela ti vel y new type of automatic data collection system is a
pulse recorder system. This system uses conventional meters , ra ther
than elec tron i c sensors , to measure the various parameters. The
meters are interfaced with magnetic tape recorders via simple pulse
genera tors which consist of a magnet connected to a rotating dial
on the meter and a magnetically actuated switch. Each time the
magnet passes the switch , a pulse is sent to the recorder. On a
gas meter , the magnet is placed on the 1 cu ft (0.03 m3) dial ; i.e. ,
each pulse on the tape indicates that 1 cu ft (0.03 m3 ) of gas has

9
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been consu ; ied . these cassette t ipe s , each of which conta in four tracks
of 1 month ’ s co nt i r .aous data fur four parameters , are then read and the
information t r a n s f e r r e d  to computer data tapes via a tape player unit.

The advantages of a pulse recorder system are (1) elimination of
exoori sive sensors , (2) simplicity of operation , (3) continuous data ,
and (4 )  el imn i nati 01) of the n e d  for repeated cal i bratiors for most
parameters. The on ly r iea urerient w el ch would still require periodic
calibration would be collection efficiency , since a con~,lex monitor
would still be involved.

The most complex arid expensive automatic data handling systems
ca: l erciall y available are te ln i etr v sys tems , in which the data are
transmitted to a dif i~ r e nt lo ca t i on t 0 ’  recordin e and subsequent
analysis. A trans m itter per iod cal l j “ca l ls ” a receiver on standard
telephone lines and relays information from the sensors to the
receiver . Signal condit ioners ace necessary to interface the ~~nsors
w ith the t ra ns : i t t e r , and the electronics involved are complic :ted .

The advantages of this type of system are (1) no operations labor
is re pm ired , (2) the data are already on computer tapes , which
eliminates a transfer step, and (3) many remote stations can be
serviced simultaneousl y by a single receiving-recording unit. The
disadvanta ges of this system are high cost and intermittent data .

An auto m mo tic calibrator which periodicall y checks and adjusts
the sensors is available i~i i th some telemetry units. This option is
preferable where it is difficult to obtain trained personnel . It also
improves data reliability.

Sensors

A sensor is a device which t ranslates a physical condition into
an electronic signal. Most are simp le , small , and require little
service. For monitoring air p ollution control equipment , the onl y
complex sensor is the pollutant monitor. For particulat es , the
monitors presently avail able are relativel y reli a b le; some are ev en
self-cal ibratin n . For sulfur dioxide monitoring, mos t un it s require
monthly calibrati on by a tra i ned technician; in dddition , any units
requiring chemic al reagents usuall y hold only a 7 to 10 day ’ s supply.
A few new ly developed monitors which operate on the ultravio l et light
absorption principle are potentially more reliable and maintenance-
free than other systems. Some of these units are self-calibrating;
however , they still require routine monthly maintenance. This type
of unit would be best adapted for a cost-analysis type of application.

A simple way of extracting reliability and availability data from
a pollution control system is to connect elapsed time clocks to the
main power supplies of both the control unit and the pollutant

10



generator. The desired information can be obta i ned by comparing the
time tha t a contro l unit is actually operated with the time it is
needed.

Generally, the type of automatic data collection system which
is best suited for any given o erations and cost analysis depends on
the conditions surrounding the study . It is suggested , however , that
a system be chosen that either can be serviced by on-site personnel or
that has a service contract with a nearby agency, since missing data
are highly detri m ental to any stud y . Also , since the more au toma ted
systems pay off only when large volumes of data are beinq gathered ,
it is best to keep the system as simple as possible while still
insuring its reliabilit y .

3 ~j~1~jJp,~ DATA COLLECTION

Some of the data necessar y for an opera tions and cos t anal ys i s
canno t be monitored with automatic techniques. These include opera-
t i ons an d ma i n tena n ce la bor an d re p l acement par ts . Labor can be
monitored by a time clock , but t h is measures onl y total hours rather
than hours per ta s k. One 8- hour day could be s pen t on one task or
several , so unless a se para te wor kshee t is ke pt , there is no record
of the labor requ i red fo r ma i ntenance of a par ti cular pi ece of equip-
ment. Separate worksheets are kept at military i ns tal lat i ons; how-
ever , the way in which work is divided makes cost accounting for
individual pieces of equipment difficult. Different shops are
responsible fur differen t types of work (e.g., plumb i ng or electrical )
an d record their work accordinqly. Therefore , to calculate the
overall maintenance cost for a single piece of equipment , data from
many shops must be compiled .

Coll ect : r :  of operations data is even more difficult. An
operator ’ s labor is charged to a facility in total hours , withou t any
breakdown of wha t work was done. In a heatin g plant , fo r exam p le ,
an operator might work on a boiler , coal feeder , ash-han dler , or
pol lu ti on con trol un it , and his/her time would still be recorded
in the same manner. Any time spent checking or adjusting the
operation of a pollution cortrol unit would not be recorded . Although
the amount of time spent for an individ ual adjustment might be
rela ti vel y small , a substantial difference in the operating cost
would result over the life of the unit if this time were ignored .
As shown i n this example , operations labor is difficult to monitor
because it invo l ves ma ny small segments of time rather than a few
larger ones.

One means of moni toring operations and maintenance labor would
be for the foreman in charge of the facility to keep a log. This
person is alrea dy res ponsi ble for col l ec tin g operat i ons data such

11



as boiler output and fuel consumption , so l it tle reor gan i zat ion of t he
present system would be required . However , this might overburden the
recordkeeper if he/she already has considerable data to collect. In
addition , missing data , w hich coul d be a common occurrence w i th t hi s
type of system , woul d be very undesirable in mak inq a cost analysis.

U.S. Army Construction Engineering Research Laboratory (CERL)
researchers discussed labor accounting with the Chief of Utilities
at a representative Army installation. In his opinion , us i ng logs
was a dependa b le wa y of col lec ti ng da ta at some i nstal la t ions , but
not at others. Missing data on equi pment operations are coninon where
con trols are la x , and it is doubtful that additional logs would be
accura tel y kept volun tar i ly. For this reason , a sys tem w hi ch can
produce reliable data under vari ous operating conditions is advisable.

Suc h a sys tem coul d u se the presen t Army account i ng sys tem know n
as the “Z” accounts .2 As designed , thi s system i s broken down into

A codes , wh i ch are fur ther di v id ed i nto ac ti v it ies and performance
factors . This system allows for close accounting of operations and
ma intenance costs. An example of how this system is arranged would
be the “K” code known as “Maintenance and Repair of Real Property .”
W i t h i n  t h i s  code , any work done on “Ut ility Systems ” fa l ls into the
“1000” series. “Water Systems ” is the “100” su bseries and is d i v ided
into “Trea tment and Filtration ,” “Wells ,” and “Di stri but i on Sys tems ”
( “ 1 0,” “20,” and “30 ,” respectively). Finall y, “Di s tri but ion Systems ”
is broken down into “Ma i ns an d La terals ,” “Pum pi ng Stations ,” and
“S tora ge ” (“1 ,” “2 ,” and “3 ,” respectively). Therefore , any re pair
work done on pumpi ng sta ti ons woul d be char ged aga inst .Kl 1 32 , no
matter wh ich shop was doing the work.

Interv iew s w it h the Chief of the Work Coord i nating Off i ce at an
Army installation suggested that the “Z” accoun tin g sys tem woul d be
very adaptable to the type of equipment monitoring needed for an
accurate opera ti ons an d cost anal ys i s . 4 modif i cation of the system
woul d be required to include air pollution control equipment as a
separate category , but l i t tle addi t i onal effort woul d be required .
S i nce work on pol lut ion con trol equ ip ment must be char ged to some
account , thi s chan ge woul d s imply be to designate certain accounts
for the purpose. Since most air poll ution control equipment will be
i ns talle d at boiler p lants , the logical places to insert these activi-
ties would be in the “4000” ser i es of the “J” code for operat ions
la bor and i n the “1400” series of the “K” code for maintenance laborL and parts. This type of accounting system is advisable for this
application , s i nce it woul d prov id e the necessar y data wi th a min imum
of effort .

2 
~ ~ ~~i’n  ~~~~~~ ~~~~~~~~~~ ~~~~~~~~~ , A i 2’, J. ??4 , AR 37 —100—74 (Department of
the Army , June 1 973), Sec ti on XII , “Base Operations Z Accoun ts
(Codes .B0000- .N0000).”
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If more than one pollution control unit is placed at an instal la-
tion where a cost analysis is desired , a further break down of the
accoun ti ng i n to the type or size of the un i ts should suff i ce to kee p
the data separated.

When the cost data are col lected into the accounting system , a
manual s tep i s s ti ll requ ired to transfer it to the com puter data
ta pes for anal ys i s alon g w i th the automat i cally collected data .

/4 SPECIFIC CONSIDERATIONS

This chapter discuss es which parameters should be monitored for
various types of ai r pol lu ti on control systems , how each of these
parameters ran be monito red (automatically or manually), and s pec i f i c
cons idera ti ons rela ted to assess i ng the opera ti on and cost of these
systems. TTI 5-8l5-1~ was used as a guide in preparing this chapter
to insure that Hi necessary parameters were included.

Cyclones

The parame ters wh i ch mus t be mon itore d in the opera tion of a
cyclone collec tor for the pur po ses of a cost and performance anal ysis
are flue gas flow ra te , particulate s in and out , power consum ption ,
la bor requirements , times of avai lab 4lity , operat i on , and demand ,
plugging, and erosion of the walls. All of these are suited to
automa ti c data col lec ti on exce pt la bor , erosion , and plugging .

La bor c an be mon it ore d by one of the manual systems alread y
discussed . Erosion of the walls must be observed and noted manually;
however , the cos ts associa ted wit h erosion w i ll be accounte d for in
the replacement parts arid labor costs incurred by the replacement of
wear p lates .

Plugging cf tubes is not a directl y measura b le parameter of
operation; however , it does incur additional costs. The onl y pract i cal
method of recording the occurrence of plugging is by keeping a manual
recor d. On the other han d , the costs associated wi th pl ugging , such
as redliced collection efficiency and additional labor for cleaning ,
w i ll be accounted for i nd i rectl y in other areas.

The dust ho pper o peration can be mon i tored by us i ng an alarm
wh i ch recor d s occurrences of hi gh dust level s with i n the hop per .

‘

~ These alarms would in turn indicat e a failure of the hopper unloader.

Air Po~~~~ o~~~~ ur o 7 .
‘.‘ ~ ;m~~!.n::4z7 , TM 5-815- 1 ( Department of the

Army , in publication).
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In the special case of a wet cyclone , where a water spray is
used to increase collection efficiency , water consum ption must also
be monitored to account for the additional cost.

Bag houses

The parameters which must be monitored in the operation of a
baghous e col lec tor for the pur poses of a cost and performance
analysis are flue gas flow rate , pressure drop, particulates in and
out , inlet gas temperature , fan power consum p tion , la bor requirements ,
times of availability , operation , and demand , the cycle t ime between
bag cleanings , bag failure rate , and ba g cleaner failure . These are
all easily monitored with the exception of the failures of bags and
bag cleaners.

A s udd en dec rea se i n p ressure d ro p no t assoc i ated with the clean -
i ng o f the bags or a re du c ti on i n c ollect i on efficienc y woul d indicate
bag failure . However , the only rel i able method of obta i ning an
accura te i ndi ca ti o n o f the exac t num ber of ba g failures i s to kee p a
log recording the number of bags found to be defective on various
inspections. The cost associated with these failures will be accounted
for w ith i n the rep lacemen t parts costs .

The purpose of monitoring inlet gas temperatures is to determ i ne
w he ther the ca pa bi l iti es of the bags i n use are bein g exceede d . Flue
gas temperature may contribute to a high rate of bag failure ; changing
to a high-temperature material such as fiberglass might be appropriate
when the bag failure rate is high. A comparison of bag failure rate
with operatin g temperature would thus be very helpful in selecting
the proper bag for a specific app l icat i on .

Bag cleaner (whether shaker or air jet) failure will be indicated
by a reduc ti on i n cycle t i mes between cleanings , but cannot otherwise
be directl y monitored. Again , the costs will be covered in other
areas , such as replacement parts and labor , but a recor d of failures
woul d be a more di rec t and practical means of identifying the problem .

Elec trostatic Precipitators (ESP)

The parameters which must be monitored in the operation of an ESP
for the purposes of a cos t an d perfo rmance anal ys i s are fl ue gas fl ow
ra te , particulate s in and out , fan power consumption , corona wire
power consum pt ion , la bor requ i remen ts , tines of availability , operation ,
and deman d , corona wire failure ra te , rapper failure , and control
system failure .
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Wire fai~ ure will be indicated by a decrease in the wire power
consum ption arid a decrease in the collection efficiency . The
assoc iated costs will be accounted for in labor and replacement parts
costs.

Ra pper fa i lure woul d be i ndi cated by a hig h degree of dust re-
entra i nment or a drop in collection efficiency. There is no direct
wa y to mon i to r suc h Fa il ures o ther than by recording them i n a log ;
however , the associated costs will show up in labor and rep lacemen t
parts.

The el ec tr i c power control sys tem i s an im portan t par t of any
ESP. It basically consists of a step-up transformer , high vol tage
rectifier , and vol tage and amperage controls and sensors. It would
be imp rac ti cal to moni tor each of these componen ts continuousl y for
pur poses of an opera ti ons and cos t stu dy ; however , it would be useful
to recor d any prob lems or failures i n a log.

In some cases , wa ter i s use d to improve col lection effic i ency or
to wash the collector plates rather than rapping them to remove the
dust . In these ca ses , water consump tion must also oe monitored as an
ad d it ional cos t.

Scru bb ers

The parameters which must be monitored in the operation of a
wet scrubber for the purposes of a cost and performance analysis are
flue gas fl ow rate , pressure drop, poflutant concentration in and
out , wa ter consum pti on , reagent consumption , fan power consum ption ,
aux iliary component (pumps and controls) power consumption , la bor
requiremen ts , t i mes of ava i la b i l i t y , o perat i on , and deman d , and
sludge treatment and disposal costs.

Th~ sludge handling system associated wi th a scrubber can consist
of many components , each havin g its own related operational costs .
Exam p les of these are f locculators , m i xin g tanks , pumps , and se di menta-
tion bas i ns . Any power , water , and chemical consumptions of these
units shoul d be included in the total consumptions of the scrubber
system , as shoul d labor and replacement parts. The only additional
cost incurred would be that of final waste disposal. This could
either be measured directly by assigning a cost per unit vol ume of
slud ge and monitoring the flow of the waste ; or ind i rectly, by usin g
the cost of the land space consumed or the cost of hauling if done on
contract . At any ra te , it is an important cost associated with
scru bber operation ~nd shoul d no t be overlooked.
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Many new systems for the control of particulate and gaseous
emissions are current ly  under development. Some of these are merely
modifications of existing systems and can be evaluated using techniques
alrea dy discussed . Others , however , use new methods of treatment and
will not fit into one of the above categories. In the event that such
a system is to be evaluated from an operations and cost standpoint ,
some bas i c guide line s can be fo l lowe d to i nsure that an accurate
anal ysis is performed.

Fi rst , all co nsumpt ions , suc h as powe r an d water , shoul d be
monitored for cost purposes. Second , fl ue gas conditions before and
after treatment are important from an operations and performance point
of view . These would include i tems such as fl ue gas flow rate and
pollutant concentrations. Third , la bor--both operations and
maintenance --must be recorded , s i nce i t can i ncur s ig ni ficant costs
and ca n determ i ne whe ther a sys tem i s pract ical for certa in a pplica-
tions. Fourth , replacement parts must be monitored from both cost
and system reliability standpoints. Finally, any waste disposal
cos ts or pro b l ems mus t be determi ned , since these can also make an
o therw i se wor kab le sys tem infeas ib le .

5 A P P L I C A T I O N

After the cost and performance data are collected , they must be
converted to arrive at the desired information. The direct cost data
must be multip l ied by the appropriate unit costs for each i tem
consumed and adjusted for the time period of the study . If a projected
cost study were done , the same cost data would be used , since consump-
tions for any given control unit would remain constant; however , the
monetary multipliers used would have to be adjusted to account for
infl a t ion .

The o perat i ons data , suc h as stack gas fl ow rate , are used to
adjust the cost data to a common denominator. When this is done , the
costs are expressed as “dollars per standard cubic foot of treated
effluent ,” allow ing comparisons between units of differing output.

The performance data ( rel iabi l i t y, availa bility ) are not
influenced by the value of money and therefore do not need to be
adjusted for inflation. However , it mi ght be desirable in a cost
anal ysis to assign a cost to noncompliance with local standards ,
such as the amount incurred by a fine. The figure derived by
mult iplying this amount by the number of days a unit failed to operate
would allow d i rect comparisons between units having different
relia b4lities. Although it is likely that fines for noncomp l iance
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will increase in the future , it is difficult to assign an estimated
ratc of increase. A decision about the amount to use must be made
at the time a study is conducted.

6 CON CLUS I~ NS AND RECOMME NImA TI (INS

Concl usions

The on ly defin ite means of obtaining accurate cost and performance
data for a i r  po l lut ion control equipmen t is to actual ly monitor the
equipm ent ’ s operat ion. This information is necessary for choosing
future equi pme nt and will enable efficient operation of the equipment.

The technology needed for detail ed monitoring is presently
available; however , the system chosen by the user must be compatible
with conditions surrounding the study. Factors which determi ne this
compatibility are (1) number of parameters to be monitored , (2) labor
ava i la b le , (3) reliability of personnel , and (4) availa bility of
service for the monitoring system .

Reconinenda t ions

T he techn iq ues des cr ibed i n t hi s re port for col lect ing cost and
performance data should be considered by the Office of the Chi ef of
En gineers and major command engineers whenever an air pollution
con trol device with which the military has no previous experience
is to be installed at an Army facility. Since the techniques have
not been field tested , an evalua t i on pro gram for ade quac y of these
techn iq ues lead i ng to a pp ro pr i ate mo d i f icat i on should be inst i tuted
in their first application.

_  
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