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Abstracts

Logic of Accounting has been changing, as a result of changing in business
logic. All the trends are moving towards restructure the Costs, to be a guide for Cost
Reduction efforts, and using the Costs in analyzing business rather than income
followed in a traditional Accounting. This changes were reflected in searching a new
techniques for measuring the values of activities can not be measured by a traditional
Accounting measuring, as a measure of pollution in values in environmental activity,
Which Accounting thought efforts to be restructured and modeled under a new
Accounting measuring techniques, called (CBS) Cost Breakdown Structure technique.
that USEPA decided in 2014 to used it as a costs measuring approach and modeling
for restructure the components of unit cost to contamination drinking water for three
types of drinking water treatment techniques are(Packed tower aeration, Multistage
bubble aeration, and granular activated carbon). Although, US EPA used this
technique in measuring treatment costs for various contaminants, but it focus on
aeration or liquid phase of treatment process, and did not worked on radiological
properties of Radon. The dangerous nature of Radon need a special technology to
dialing with it, because of its a radioactive nature. The alpha particles emitting from
radon during its decay, and the exposure for the radioactive Radon particles by
inhalation or ingestion causes cancer. So, there is a need for a technique to
controlling, treating contaminate levels of Radon to a achieve the safety levels, as well
as study the economic feasibility of treatment costs and Compliance Costs. By using a
new innovative treatment technique called (CICS) '"Closed Integrated Circuit
System", to measuring treatment costs of Radon pollution, with compliance cost, by
designing a special CBS" Cost Breakdown Structure" to achieve the safety a
contaminant levels issued by US EPA. The results indicated high accuracy
measurements, and the success of anew technique in reducing Radon contamination
levels. At reduction rate 81% up to 36.66 Bg/m3, which is more security than UA
EPA level. The treatment operation costs is (4.616 ID/gallon), and the compliance
cost at (7.396 ID per/gallon) which show the advantage more than 150% .

Keywords: Cost Breakdown Structure, Compliance Cost, Closed Integrative Circle
System
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Major Tank
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1- Oxygen supplier (water) 2- Compressed air supplier (water) 3- Hot water supplier (water) 4- water diving
pump 5- pump pulling water 6- Oxygen supplier (air) 7- Compressed air supplier (air) 8-Hot water supplier (air)
9- Blower to pull air out of well to check pollution composition before treatment 10- Out let check air tank after
treatment 11- Exhaust carbon with filtration unit 12- Funnel to add K,SO, 13-Pressure gauge 14- Shower
water 15- Water diving pump 16- Pot to collect water 17- CO2 Battle 18- Pump 19- Check tank after primary
treatment 20- Primary tank 21- Pump 22- Tank 23- Tank 24- Pump 25- GAC Unit 26- Large filters of carbon and
polyprobelene 27- Heating system 28- O2 Battles 29- Air compressor 30- Air compressor 31- Cooling system 32-
Radiator to cool air 33- Compressor to push gas mixture to tank of treatment 34- condensing pipe 35- Heater 36-
Final collecting water tank 37- Shallow tap aeration system
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Input Spreadsheets Work Breakdown Structure s <Dt ciliby dgaa gdaa 2 3 -2
«((¢2)WBS Contract : A=) s WBS Program :J NI WBS TAsad e Jadina Ole si lia

i) Al gaal AN 5 S iy dae) acluy 3 sl Agaall 8 430 Jeadd S g s i
Complained Cost Ji¥) call <55 Treatment Costsiallaall call il ay puall uldl) 41S4)
il shea Ayl & 3lail) o3l g Ay anelaal ol rant WS L laeliy o ) Lyl apeliaill
&SP SUON JPPNCH I QY] [P I S PSR DA PO SRPREC N g F- Y (REIE IR VS - W
Aoy ool 2oy Lgom s ) patiend) el Cilalea ¢l 028 (3 aaaT Y ¢ L e 5 il A
G 1K) Gl a2y 5 el @) jlie) Ciuay g dallaall 8 deadioal clasall (allad s el
i alleall aey 3aa) gl Baa gl A5 LY CalS Alal f Aled ) ¢ 580l e 55 il (AS)

Spreadsheets (1, 2, 3, 4) 8 LS .l & minall 3lan 3 )50 40 e ol

Input Spreadsheets Work Breakdown Sheet No. 1
olsall Baga 9 AsalilY) clalray <l pdpe CMALL Cilily 3acld

Indicators Parameters
No
1 | Kind of sources 11 Well | Ground Well Water
2 | Technology 1 System | CIC (Closed integrative circle )
3 | System Size Category 0.056 | MGD | Small treatment
4 | Containment type 195 | Bq/m3 | Decay gas Radon-222 dissolve in water
5 | Maximum Level of Containment 148 | Bg/m3 | According to US.EPA
6 | Depth of well 15 m Above sea level
7 | Productivity 15 G/min | 900 Gallon/hour - 21600 G/ Day
8 | Productivity Rate 90% rate
9 | Population Served 1-800 | person
11 | Design Flow 0.022 | MGD
12 | Water hardness test 8.5 ph Case of well before treated
13 | Rate of dissolved salts 7000 ppm
14 | Ratio of chlorine 4 mg /L
15 | content of the ground water wells 0.3 M’
16 | Bleeding water recharges 2 m3/h
17 | Potassium chloride 34 g/mL | up to 34 g per 100 ml water at a percentage
rate of 20 °
18 | Carbonic acid 0.02 g/L [0.02g/1
19 | Carbonic Material 1.5-3 | Mg/m’
21 | Oxygen 0.04 g/L fion0.04 g/ liter
22 | EU carbon extreme purity 2.262 m’
23 | The maximum temperature use 50 m 0
24 | Maximum pressure 11 bar
25 | High adsorption 60% rate
26 | AL(S04),.12H,0 5 g/m3
27 | Chlorine 1.5-3 g/m3
28 | Bicarbonate 0.02 Mg/L
29 | carbonates CO3-2 0.02 Mg/L
30 | EU carbon extreme purity and 2.262 M3
granulated active carbon
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Input Spreadsheets Work Breakdown Sheet No. 2
Treatment Operation and Maintenances Costs 4iluall § Alidil) Gl cdise clily 5@

CBS Costs Elements CBS Details Derivation each cost element and the measurement basis for the Units Quantity
Le.1 Le.2 each one
010 | Direct Material Costs 011 | -Raw water extract from well L/ hour 80 000
012 | -Purification & processing materials | Chemicals material used for purification water from impurities and g/m’ 1.5-3
other pollutants
013 | -Processing chemical materials AL (S0O4),.12H,0 g/m3 5/P
020 | Direct labor costs 021 | cost of operator labor Depended upon quantity of operators per system hours of system Hour/system 24h /128
operation, number of operating system
030 | Indirect labor costs 031 [|-Employee training costs Depended upon operator training, quantity of student operators, ID/ Changing
Duration of training, cost of training equipment and facility support student-week
032 | -Operator cost in the Support Dep. | Depended upon cost of operational facility support, cost of utilities, | ID /site 12
number of operational sites
040 | Indirect overhead costs 041 |-Unscheduled maintenance Depended upon labor cost, man-hours per maintenance action, quantity | ID/Man, hour, | 5/ in year
of U-M actions, material handling per U-M action, documentation per system
U-M action, number of maintenance sites, hours of system operation,
product failure rate in failures /hour
042 |- Electricity consumed
043 [-Cleaning system
044 |-Scheduled maintenance Depended upon labor cost, man-hours per maintenance action, quantity | ID/Man, hour, Once in
of U- actions, material handling per U- action, documentation per U- system week
action, number of maintenance sites, hours of system operation,
product failure rate in failures /hour
045 |-Warehouse facility support Depended upon warehouse facility support, utilities, number of | ID/warehouse 10000 L/
warehouses Tank
046 [-spare/repair parts at organizational | Depended upon spare/repair parts at intermediate level spare/repair ID/ Unit
level parts at depot level, spare/repair parts at supplier
047 | -Material and testing equipment Depended upon maintenance of the test &support equipment , ID/ Number of
unscheduled maintenance, maintenance of the test &support equipment test
at depot &supplier level
048 | -Transportation and handling Depended upon quantity of on-way shipments, packing, transportation ID/ weight of Changing
and handling equipment maintenance item kg
048 | -Data Techniques Depended upon specific data item “i”, number of data items ID/ Units Changing
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Input Spreadsheets Work Breakdown Sheet No. 3
Treatment Capital Cost for engineering groups 4xwigl cile gaaall dllaud ) Llsl) cMAe il 2ol

e

CBS Costs Elements Sub. Details Sub. Derivation each cost element and the measurement basis for the each one Units No.
CBS CBS
100 | Drilling & preparation the well site 110 Sl Aggei - 111 U ) gy i - Hour/m2 800
112 B Hour/m2 15
113 ol ol - Hour/m? 15
120 Ayagisaaciy i) ul s B Gua - 121 o sllaall 3Y il A3aS8 (32ae Y 230 5 el 3S la) (e 2aind 3Y il B2 sl 3an 5l AdIS 5 al 5 3 gac 5 B30l £LI3Y o 33U IV il GaS o e thickness 1/4inchm 25
L €)Y ey ¢ asenll Sl il o (558 aal5 e gl a5 d 5el 2 gee LY fanall I8 5l Y5l aaa e ading
45
200 | process Equipment 210 Sl JA, Aadles clana - 211 okt - Units 1
212 il - M 24
213 hoeS s e daS - Unts 202
214 S iyl ol - Labour/Hour 360
220 s S daghiia- Granular | -— | System 1
activated carbon
230 & 55 da glila - 231 A8 ey yii Aeshaia - System 2
232 ol sl il A shaia - System 1
233 s sia s e S Units 1
240 o Aa gliia - 241 Sbla - Units 2
250 S 1y ) gals il 4 5 Aa g ile - 251 DS e S - Units 1
Lajliviay 252 Sl (S - Units 2
253 Letliale oo phuo cponS ol SIS Units 20
260 Andlaall g bl 3 A A gl - 261 U s Dol 3248 - Units/S 3
262 e giia i 4 haia - Units 1
263 e il Units/S 1
264 dasie il - Units/m 1
300 | Waste treatment system 310 i) dadlaal A 51 5 el - 311 s ) A - m/L 1
312 5 el O A - m/L 1
313 Ao shaiall aal g olai) lalana - Units 6
320 Al glall o g4l Aalaal A3 gyf Ao gliia - 321 Cslall o el Anllaal (il (§ sdinm a8 (V01 +) il 3 Al gma - 1500 V 1
AW 8 kall
400 | Connect Network & Distribution 410 bl Agui 411 i il - m 80
412 DY e R 58 G gl Yl el (sas sl - 2 inch/m 10
413 S AT G555 VY ¢ Aes Ll il - m/L 200
414 ool el el (a5 5l A4IS &y slhaal) 3 sl 20 el O sha el e Y1 A4S 5085) sl Ayl 28530 il - m 200

b)) S i lladl)
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420 Bl g e ghadall (o g U Aie Clbaapadls - 421 Aallall e sl () Sl jadl G slyall Jana 55 4a shaia - M 100
Aalleal) 422 Al Sl 3a - 120/L 8
423 S Aile Uil A - 1000/L 4
424 ua OlA- 1000/L 1
425 AT A gl A 200/L 1
426 AT A gla- 2000/L 2
427 (052 a5 day ) Slana - Units 7
428 il @l SIS - Units 60
429 A<l SBay - Units 50
4210 Al S Ko - Units 60
4211 23 pauld - Units 60
. 22e s - Units 50
500 Support Equipment 510 a3 Al il S g qual CilSS - 511 Dl o8 gl e - M2 500
512 Ay Gl - Units 2
513 Sliiall doa ol )l 58 53 A8 sl ) ) gl s )l - M 11
514 A aia Jila 7 - M 11
515 i)yl - Units 3
516 Ay Slaii - Units 25
517 Ays aelias - Units 4
AR S el ) 38 A8 (e 725 <7100 6725 67 5055 e A€ 528 VLA s Slasall Sl A8 JAa S Sl 5 cuadll) Labour/Hour 360
(N o Adan sepliiackinndl 5
520 A S Sl - 521 Al S Aashaie - Systems 1
522 Jeadl jsal + 4L S Ja s Laldi - Points 50
523 25l e Al yeS S Units/m 10
(<)) shlall e 5 k) clasa s ¢ Y gaall ¢ 4l 58I Clanall S i 5 o 48KH)
0 e 531 Slalite - Units 4
532 Sl 8 o sad) Cpnai) DAL o) 5 Flita - Units 1
el (i) 3 sl el e sl A5 ¢ IS 6l sl daiia (il s (3haial o sgll aa) (o) A Wil e A1 a5
(el dsae Ba e A )+, Y Gadarall 4100+ () Baal ) AGEA) (3 ol cunSa a8 SCEM Y2+ el sl 3055
540 Gliidaa- 541 &y shla - Units 10
542 &l skl - Units 2
543 S shlall das Calis Ak - Units 4
- ) ol dda - Units 1
g claadl gl pasd ey a e ) I 254 100 i die a5 sl AU (3 56l 5 G olaall S5 e 80l Slauad) o) a8 o)
Ol Ve Onba gl 5T ole el Lali Adilia 2 55 A gy IS paay A g9y (53580 el S Appas Cldiaay s A8 (35550 1,750
(STl shle N zliad MGD ass ol ale € 00 Sl paall oS Ladie y asall (8 o le il € () 485 I
550 Louall 95 ) al) (ol 5 3¢l - 551 s Gaplia - Units 2
552 - Units 3
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560 W s g il Jad) g Baae g i) s A - 561 i ¢ sl m/40 8

570 Ay @l pda)eili g A 2 ga - 571 ASaudl At | m 200

600 Miscellaneous cost 60 | e 611 B e sl - Units 10
612 Ol Gaiaa - Units 5
613 e shaiall ) 5 Al ladle - Units 5

Input Spreadsheets Work Breakdown Sheet No. 4
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Add-on Treatment Cost 4Ly dalleall (ilS cMAde clily sasld

Cod Equipments No | Unit |Descriptions
0001 |Column shell 15 m The amount of steel required depends on the size of the
steel non-stainless
0002 |Oxygen supplier (water) 1 Unit
0003 |Compressed air supplier(water) 1 Unit
0004 |Hot water supplier (water) 1 Unit
0005 |water diving pump 9 Unit
0006 |pump pulling water 2 Unit
0007 |Oxygen supplier (air) 1 Unit
0008 |Compressed air supplier (air) 1 Unit
0009 |Hot water supplier (air) 1 Unit
0010|Blower 3 Unit |to pull air out of well to check pollution composition
before treatment
0011 |Out let check air tank after 1 Unit
treatment
0012 |Funnel 10 Unit |To add K,SO,4 and other chemical material
0013 |Pressure gauge 1 Unit
0014 |Shower water 20 Unit
0015 |Pot to collect water 20 Unit
0016 |CO2 Battle 1 system
0017 |Tanks 13 Liter |Capacity 20 - 120 - 200 - 1000
0018 |GAC Unit 1 Unit
0019 |Large filters of carbon and 10 Unit
polypropylene
0020 |Heating system 2 system
0021 |Battles
0022 |Air compressor 3 Unit
0023 |Cooling system system
0024 |Radiator to cool air 5 Unit
0025 [Shallow tap aeration system
0026 |condensing pipe
0027 | 00271 |Instrumentation 1 Unit |Pressure gauge
00272 1 Unit |Level switch/alarm
00273 1 Unit |Chlorine residual analyzer
00274 1 Unit |Flow meter
00275 1 Unit |pH meter
00276 1 Unit |Air monitor/alarm
00277 1 Unit |High/low pressure alarm
00278 1 Unit |Gas flow meters—rotameters
00279 1 Unit |Scales
0028 |Heater
0029 |Vessels (pressure Vessels)
0030 (Pipes Process, Backwash, Chemical Inlet /outlet, Bypass
0031 (Mixers Rapid, Flocculation , Inline static
0032 |Building 500 m?  |Structure, Heating and air conditioning systems

(Input Spreadsheets 1,2,3,4) 4ad sl cBAL 43,61 Calil) dae) (e 2 juuaal)
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s dadlaall daliny) g 4, pdl<l) cilial yidY) 4 -2
Agleally dileie bl i) Apageail) clial j8Y) e gl ADE Gl oo )5S zdsas OS
Mae) AaK api JSon dae  allaiiy (Aol 5 dilaall s Adands cilial 35 ¢ Laliiy) 5 dapenal
dalaadl allSs Gl Gl e el el s Aadled Al cValaaS 4D bl Y
bl Y1 oda Jadiiy cdallaall cililee daa ) ALYl 4o gladd) &gl el giian yubaay JlseY)
:‘éjtd\
4 8IS i) 38y 1 -4 -2
Gall Ada je (e le il & 5 pdiall (o s8SD Gl 5 o ginall Blia 3 ) gy Allatial) RISE) fpan A
281l 4o jlall Cadlil) il S iy el jae ol o (e g Ailall 5 Jgdil) g Z ) skl
ts) Jlaaia) (il ey @5l sludd) dallas cibe shaia
- Abal y Lbadal) datleal) (AN o
(e shaiall s i) g o Uil ) Adland )l Apdlaal) Cillss o
. Bkl g datlaal) 408, il o
cAgalai®y) (g gaad) g ZLOY) CidlS o
A K Lgaal A ) A8 8 i il e 5 (CBS)AAS api JS8 5 2 o de 5
s Al Y aleall Lialy ) Alaiall Callsal) 5 ddland S CallSall e

TCo=Clp+ C0+C™p o (1)
TCop=C' v+ Cp, (2)
Where,

TC, = < Lliiill dalleall Cail<il)
Copr = el oS iy 2 ) il
CPp =  absailly Dbl Call<iy
Cp = il L b il prliall o palil] LIS
TCc, (Alland ) LI il

*1

Cle = ophilly Gl Gl

AN N S e

: TC, Adsh Alaial) dallaal) illss 1-1- 4 -2

Aadled Al ol yaat 8 A sea dlin L e el o LYl Adag yall clasl s
i (e St e A ele e Jsanll dallad) 5 daiiall sald) daglal |l clld 5 &gl oLl
Gob Jile Y sk sald dallaadl Gl ol gld) sl e Ll 1l S alus adie sl
OsSiussy cAaiiaall 2l dpa gadl Glldy 3 sl 8 Ao pral s LY adull i gl apial
salalld (s AY) Lalal) alud) b A palic e Lol Adlide ()5S Lgrpand 4yl g 4dSH) pualic
Adais a5 lgxiuaal (o0 (alSE Y(RESS ()0 5 ym ola 30le) Boa Aalu a(slal) dallaall dealad) Hlad)
Al Lelead Cum e pludl il 8 Aeaiiiadl) HA) o) el e (aliad Ala eale el Jand ) il
ey gy cllal Ga abiy G5l e @ 1Y Vel e s )l Ga ol old 2SS f 2) sl
LAY A @K il 3 s ddad)) Calss)
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Production and Construction Cost

dglulll aglel 7 Jiy dealy dha

gl s iy gl ddls - A

sl acall 5 A0S Jig el aiualy Aadi yall 3 S0 puad) 95 ) Sl RISH) mpen o
PN Al Sl Alslaally &30 03 e a5 Wyt s e Jao s Al 3 se (ge Y]
Cpr= [CPM + Cp] + Cpc + CPQ+ CPL] (1-1)

Where,
TCpr= giall S iy apial (allSs
Com = piall allSs

Cr = delually 4ladil Callss
Crc = dnsS il cadlil)
CPQ = EJ);J\ :L\§\‘)A u.d\S'j

Cor = a3 sl acall Callss

£ sl G g aorleat GRS (L) A i) N alaall( ¥) @by Jgta

Cpys = initial supply support cost
Cppr = initial test and support equipment cost
tial transportation and handling cost
Cprp = initial technical data cost
Cprp = initial training cost
itial training equipment cost

e 5 canyadll s el eyl g i) Callss Jads

sl s il
+ Cpp+ Cpp+C . -
PLD PLP PLE ‘QSJY\

= CPL

Where Equations The Cost title No
Cpmr = Recurring manufacturing cost Cpm = Cpmr + Comn dadat dades | 1
Cpmn = Non recurring manufacturing cost C
e - “PM
Ulaadl 2 5 LeDlaSa s A N1 o sl CallSs Ja
Cpp = Cost of plant engineering Cp1 = Cpp + Cpm + Cpig + Cpic FRIRA 4 Gl < | 2
Cpim = Cost of manufacturing engineering +Pig ..
Cpie = Cost of methods engineering Apliad
Cpic = Cost of production control - Cpy
Cpis = Cost of sustaining engineering
il sl delially dileidd 55 5850 a5 5 Sl Gl apen ot
Gtﬁ‘;{\ A ya g Al Gl g g Gtﬁ‘;{\ GleS 5 e luall Cadlal)
Cpcp = Cost of manufacturing facilities Cpc = Cpcp +Cpcg +Cpcc + TS dadsay | 3
Cpcr = cost of special cost facilities Cpemt Cper + Cpew -C
cquisition cost of consumer facilities FC
hcquisition cost of maintenance facilities
cquisition cost of training facilities
hcquisition cost of inventory warehouses
el 15 Al 5 Ao liaall iy ladl i ) S Jo
Cpga = Quality assurance cost Cpg= Cpag * Sasad) A8l e didlss | 4
Cpoc = Cost of qualification N N -C
Cpgs = Cost of production sampling test “i” Croc + Y Cros PQ
Y z s daldl s sasall laa s Jadis || 1o, i-1
Cpyc = initial customer service cost Cpr, = Cprc + Cprs+ Cprr + Cprg 5

Operation and support cost - CO

Ll satl) g Aladal) Aallad) Gidlss - B

leie s 2 038 3 a5l acall g plalall alasid 5 Jandty Zabeiall il S Jadig

At Asbaaly

C() = [C()() + C()[) + C()L] (1-2)

Where

“Co = Ayl y dudiill dafleall CadlSs
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-Coo = plalel) i IS5
-Cop = éud‘ C'U)B Callss
-CoL = Seasll aeall g ddainy) Callss

C()() = C()()p + C()()T + C()()F ..........

Where:

Coop = (rlalall aladind 5 Jial IS
Coor = (laladl )3 s

Coor = 3iludl pLud¥) & Jsdall Call<s

Coo culalell Jddi g Jard il 1- B

Culalal) o) i g JAd CiNSS (] Al Y1 N slaal(Y ) By Jsaa

Where

Equations

The Cost title

Copp = cost of operator labor

Qor = quantity of operators per system
To = hours of system operation

Nop = number of operating system

Coor =

(Corp) (Qop) (To) (Nop)*
(% Allocation

A Jhd <
Calalall
= COOP

Corr = cost of operator training ($/student-week)
Qor = Quantity of student operators

Tt = Duration of training (weeks)

Cors=cost of training equipment &facility support

Coor =
[(Corr) (Qor) (T7) +
(COTS)*(%Allocation)]

Odlalal) a5 il

= COOT

Cors = cost of operational facility support ($/site)
Cory = cost of utilities ($/site)
Nor = number of operational sites

Coor = [(Cors + Coruv)
(Nor) *(%Allocation)]

Al A gl Cadls
Bailecal)

- COOF

Cop =[Copm + Copt + Copi] «eveveene.
Where:

Copm = Al g A8 gl Cadlsl)
Copr = b€ yall 5y Jaall calls

CODI = QLGJ}M\} U:‘);ﬂ‘ Q_Q:\ﬂS:\

Cop gsia sy @ll<i2 -B

Cor — (W s ... idbuall) iuasll as g el Cills 3 -B
CoL = [*CoLc + CoLw + Corm + Cors + CoLt + CoLe + Corn + Corp + Cork]....(1-

3-2)

*CoLc =Cora T COLB ~ eeecevenncones

Where:

Cora = dspnaill g A gaaa pall 25 k) Alall Calls

Corp = 4l s Al gand) dluall CallSs

* = Customer service cost — *Corc

Y14¢
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e sl a8l g Aa) ) GBS S Aual ) e alaal) (£) ad) Jgoa

Where

Equations

The Cost title

Cour = unscheduled maintenance labor cost ($/Mypu)
Mppu= unscheduled maintenance man-hours per M.C
Qmau = quantity of unscheduled maintenance actions
Qwmau = (To) (V)

Coum=cost of material handling per unscheduled M.C
Coup = cost of documentation per unscheduled M.C
Nums = number of maintenance sites

To = hours of system operation

A =product failure rate in failures/hour

Cora=

[(Cour) Mmnuu) (Qmav)
+ (Qmav) (Coum) +
(Qmav) * (Coun)] (Nwms)

) Apa ) cagls
Laauail g A gaaa il

- CoLa

Cos. = scheduled maintenance labor cost ($/Mysy)
Mppys = scheduled maintenance man-hours per M.C
Qmas = quantity of scheduled maintenance actions.
Cosm = cost of material handling per scheduled M.C
Cosp = cost of documentation per scheduled M.C
Nums = number of maintenance sites

Cos =

[(CosL) Mmps) (Qmas) +
(Qmas) * (Cosm) +
(Qmas) (Cosp)] (Nwms)

Lsaaad Aluall Cilss
Add g

= COLB

Cows = cost of warehouse facility support $/warehouse CoLw = OaAL (581 e Calss
Cowu = cost of utilities ($/warehouse) [(Cows) + (Cowu) _C i ’
Now = number of warehouses (Now)](%Allocation) oLw

Comm = cost of maintenance facility support Com= e U eila S CillSs

Nom = number of maintenance facilities

(Comm) (Nom) + (Comr)

Comt = cost of training facility support (Not) * (% Allocation) A A ga
Nor = number of maintenance training facilities - Com

Coso =cost of spare/repair parts at organizational evel CoLs = A bliay) Nl 4l
Cosi = cost of spare/repair parts at intermediate level [*Coso + Cosi + Cosp +

Cosp =cost of spare/repair parts at depot level Coss t Coscl ol clajtiaa
Coss =cost of spare/repair parts at supplier - Cors

Cosc = cost of consumables

C, =average cost of material purchase order($/order)
Q4 = quantity order ($/order)

Cwmi = cost of spare part “i”

Qmi = quantity of “i”” items demanded

Cui = cost of maintaining spare item i in the inventory
Qui = quantity of “i” items in the inventory

Nwums = number of maintenance sites

Cos], COSD, Coss, & COSC are determined in a similar
manner.

* —
COSO -

X |[(Ch) Q)+

NMS

> (Cwi) (Qui) +

Y (Cr) (Quil

i=1

Corm =cost of maintenance training ($/student week
Qom = quantity of maintenance students

Cort = (Corm) (Qom)
(T1) + (Corr) (%

- PV NETRTAE B L

Tt = direction of training (weeks) Allocation) dbpall
CovL = cost of training equipment support - Corr

Coro = cost of maintenance of the test and support COLE = Climay el LEAY) (il
equipment at organizational level. [Corot Corr TCokp]

Cogr = cost of maintenance of the test and support JERY) Jsay
equipment at intermediate level

Cogp= cost of maintenance of the test and support - Corg

equipment at dept and supplier level.

Coko = [Coru *+ Coks]

Cogy = cost of equipment unscheduled maintenance
Cogs = cost of maintenance of the test &support
equipment at depot &supplier level

Corr and Cogp are derived in a similar manner.
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Cr = cost of transportation Cou=[(*Cr) (Qq)+ Aglial) g Jath cadss | 8
Qr = quantity of on-way shipments (*Cs) (Qr) + Cx] _C
Cs = cost of packing oLH
Cx = cost of transportation and handling equipment
maintenance *Cr=[(W) (Cro)]
W = weight of item kg- will vary depending on whether
reusable containers are employed. *Cs = (W) (Cse)
Crc= shipping cost $/kg — will vary with the distance in
kilometers of one-way shipment.
Csc= packing cost ($ /kg) — will vary depending on
whether reusable containers are employed.
Covpi = cost of specific data item “i” N clla) s dates | 9
N =number of data items Coo= | X |CoLpi _C o
- OoLD
CoLki = cost of specific modifications “i” N Juiy yead ditss | 10
N = number of product modifications Coik = )) Corki .
~ i

- COLK

Retirement and Disposal Cost s« 4ilgi 8 ghiall (e palddl) Cillsi .C
A Yol e s a1 B ee dulel o gial) (e ol CallSS Jaiiig

Cp =[Cpc + Cpa + Cpr + Cpg + Cps + Cpp]

Where :

Cpe= gl cililie ppens 445
Cpa = gl clilie Slss 440
Com = Jualill sale) 5 Cadaml 4Ky

CDR: C:L\AS\ )Ui\fulij

Cps = Jalill 4lSy) aae Alla 3 il e (alil) 43S

Cpp = Gfsil 4l

....... (1-3-3)

(TCy  Asllend ) Aallaal) Gl 2 -1- 4 -2
Ul G el lis Jid Al GllEaii) Jic Nonrecurring 40 e allSs oa g

Jalsall e olaal dallaa Lin 5155 (e g 55 (s) ool adings . L1 5 I Ay o3 L)) ime
¢ A allaall i glaia o Li ) (il L i 3 Alland ) oSl e aaad ) A G )

i) sa Jaal) 8 agall oS0 Aadled) aluil sac g @llia) oliall Aalleall ol LaglsiSi g 53 @

Aadled) Adad ) zlas ) UV a8 ge Cag kg gt Gl giae @

e

D Cpaaiali g

(s A el SV A glaal)

5 Gaun Lebyea Y 5D o3 Gaua Leluial wi gl 5 Canddl CallSs ) Lale ) A Alalaally Lgie

TC ,=C, +C '
Where

1. TCc, = <) Ldlac ) dallead Cidlss
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2.Cp = (1) dsiad b Aalleal cle ganall el Ciilss
3.C = bl Cad IS
Cp=Ciat Cgpw + Crp+Cwis tCenp+Csge +Cwm
Where

C = oo N Dl

Capw = =l pdsadlacly yia

Coe = s el bl s dallas Slass

Cowe = il dalles e sk

Cop = ol bl 484

Csg = pcd Sz

Cy = de site Calls

Research and Development Cost = Cg

skl g ) Cad<s 3-1-4 -2

ey i ey sNonrecurring 5,8 e ol Ll Call<ll e g 5 130 Sliayy el
C'r = [Crm + Crp + Cgrr + Crg + Crp + Cgs + (1) o Jsaall Ledualdi y 430N Apzaly )

CRr] cevevenennns (1-1)
okl g Gl (Al Ll @b\)ﬁé\'\ < alaall ('L) ?EJ Jdoa
Where Equations The Cost title
Crmi=Cost of specific activity i N 9 Eo—iall i 3 il
N = number of activities. Crm = y C rumi !
y ) et 1 ALY il
5 (530 e A Y1 Callsal s -1 c S
- RM
Crp; = Cost of specific planning activity i N z siiall i) Ciss
N = number of activities. Crp = ¥ C rpi C
= RP
sl el 5 el pall 5 s saadl il 52 Jalad Ldse ks i1
(guﬂhgsw
Crri = Cost of specific research activity “i” N Zsiall yyghitl g i) CiNS
N = number of activities Crr = ¥ Crri C
— LRR
@y sital aeny LYz iy ekl i) CallSs  ass -
e salls
Cost of specific design activity “i" N Lutigh apeball) il
N = number of activities Cre = ) CreEi C
== LRE
SIS Al 5l il apansill s alaill avia (ol Jad -
s lll e ol Jilat g Apuiel) Aluall 4 shasl)
Crpi = cost of data item “1” N aabiall (3 58 il
N = number of data items Cro=| ¥ |Croi C
. — CRD
rwgﬂj&pgﬂ\&iﬂ\juﬁﬂjtyﬂﬂjclxg\@gjﬂﬁ ;Ea i=1
Crsp = software development CRS = i) oy il
CRSM = software modification [CRSD+CRSM+CRSP] -C
Crsp = software production RS
.BJ)SEAJ.,QJ\)BJJSN\ QL_\MJ—\“ LlL\Ua.\.AJSGk’_\
Crpi = cost of data item “1” N il g ) Z L) PR
N =number of data items Cro=| Y |Cro i ’ -
gl il g LY U8 Lo zilais LY aaend Jadi i1 £

5 Sial L) sl 5 52 sall A8 e

- CRT
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PYYY =l e Aadlaay Laliy) clal g8 3-4 -2
fet s Aalaall dalal) gkl 5 oliall dpe 51 Alassl) 5 sl Culadl 13 Jady
Alay g 0.70 aperad (3035 Jaea 10 000 — 3301 »23 Small System :4iila g dallaal) alai ¢ 55
1.8 Lapaad
pCi/L 148 (e el 4 ool Jle 3 5 das Holaii ¥ tae 35 & hill Auui— Y
iy Tad 1 (s L SIL e Ll Aallas G shaie b (/" ans) 0y 50 S aliaial) am jall plaidll— ¥
>3l Jshll e uSal)
3L Gaill ape 8 LS o lal) dallae bl judl— ¢

Water treatment assumptions

E =hxC/A

E(Mev=10°ev)

pH=7

h(Blank constant) = 4.31x10™"°

C(Light speed) = 3x10® m/sec

A wave length (um) , pm=10000 Angstrom

HI:MSQ Lol Lﬁﬁl‘d\ L“g};l\ Jrall e oLl ‘éjujs\)ﬂ e 0Lsd Jdalea auliy 13 ) jal) 4a j3—0
‘gtﬁ\ d}dﬂ\ &._\m'é‘)\‘);j\ :\;JJ
éALG Lf&m 6 e de YYY—(0d ) Sl OL.US Jalaa g 5 jadl ‘L\IQJJ(V)?EJJJ%

sl Jalea (°p) Bl A

0.507 .

0.340 Y
0.250 Y.
0.195 Y.
0.167 v
0.138 °.
0.114 Ve
0.106 Yoo

sl e Jaaall o) (of canns ol el elal & same e (%90 =+ 80) = Agdedll de saiall Apalid) Jaee—
Osle (%90 —+80) 253 minall 5 slle % 100 2505
a1y (AL(SO4)2. 12H,0) bl lisa sN1 iy 5 5ale aladid dp o i sbaasSl 3 sall alasinl -V
O S a8 323l Y1 G KD (T afpile ¥V 00) a5l Bala o ofpl 2 ©)
HCO3™ il gy Sl ¢ 5 ilfa e v, 0 ¥ a3 [l S0 (mala (Ta Y, YY) o jlaie aaay g Jadil
CO3 72 clig Sl
sl e S 2l 6 Jelss dagm elall 3 050 S0 sl 6 Sle Plad) Adlea—A
CO, + HO=H,CO; i, (1)
1.7x107%) a¥05 ) ja da 50 die 4 el Sl o gl 8 30 sl cls dai—d
psb LS5 alisi e aal e pmalall 3 35V Gla se e dlig SU Gmela Plasl Zdee—) -
H,CO; + H,O=HCO3 +H;0 " .............. (2)
e o (1) 5 (1) sl gy
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CO; +2H,O=H3O0++HCO3; "™ ............. (3)
A Alaaal Cone 5 il g S0 =Dl JS i g0 S mals Dliadl (e 4 A ol
HCO; +H,0=CO; *+H;0 " ............ 4)

g Adgan ) a8 Jyead 5 -2
paanaiy ¢ Al ganll aeali y Al Ml g 8 (DA & il Aualdl) il cilile dae] ae
DA dalles zali
QALY apddl JS8 73 gy Aualil) i) clile 3 8 apanad 1-5-2
tot A slhaal) g ) 31 ) aal
calal po g 5l il gine i ai Cile€ il Jaisl (V) 4 32l )
Ciladaall iy Cale (€3l laleal)l Jay dniia (V) H8, 32U Y
) i JS0 5 Janl) i (S 73 sad Jamiy p mil (T) G, 528
el IS8 5 el i JSa zasad )8 (B b sels cogllaall AalKN jualic yaas (£) &) 328l ¢
44y
Al s JS8 5 Janll i JSaa 23500 e e 3okl (0) B8 32l-0

£ s pdall Jandl arudi JSab galiy cDAe Aadall (V) ad, 528U
1ad

ldad
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Input Spreadsheets Work Breakdown Structure (1,2,3,4) 4 Wl saxall Jglaadl 5 ci¥alaal)
e hifina) bl ) e el )5S Ly Aadlad) il e J gl

REM****kkkxxxkkkhkhkhhhhrrhhhhhhhrrrdhhrhhhhhhrrxrrhhhhhrrrxrrbhhhrrrrkrxx

REM ********CALCULATE PRODUCTION COST (TCPr) ** % %% k% k% k&K %k %k k% k%
REM************'k*****************‘k***************************'k*k*k***

10 INPUT"CPMR=Recurring manufacturing cost ="; CPMR
20 INPUT"CPMN= Non recurring manufacturing cost ="; CPMN
30 INPUT"CPIP Cost of plant engineering ="; CPIP
40 INPUT"CPIM= Cost of manufacturing engineering ="; CPIM
50 INPUT"CPIE= Cost of methods engineering ="; CPIE
60 INPUT"CPIC= Cost of production control ="; CPIC
70 INPUT"CPIS= Cost of sustaining engineering ="; CPIS
80 INPUT"CPCP=Cost of manufacturing facilities ="; CPCP
81 INPUT"CPCE= cost of special cost facilities ="; CPCE
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82 INPUT"CPCC= acquisition cost of consumer facilities ="; CPCC
83 INPUT"CPCM= acquisition cost of maintenance facilities ="; CPCM
84 INPUT"CPCT= acquisition cost of training facilities ="; CPCT
85 INPUT"CPCW= acquisition cost of inventory warehouses ="; CPCW
86 INPUT"CPQA= Quality assurance cost ="; CPAQ
87 INPUT"CPQC= Cost of qualification ="; CPQC
88 INPUT"CPQS= Cost of production ="; CPQS
89 INPUT"CPLC= initial customer service cost ="; CPLC
90 INPUT"CPLS= initial supply support cost ="; CPLS
91 INPUT"CPLT= initial test and support equipment cost ="; CPLT
92 INPUT"CPLH= initial transportation and handling cost ="; CPLH
93 INPUT"CPLD= initial technical data cost ="; CPLD
94 INPUT"CPLP= initial training cost ="; CPLP
96 INPUT"CPLE=initial training equipment cost ="; CPLE

110 CPM= CPMR + CPMN

120 CPI = CPIP + CPIM + CPIE + CPIC + CPIS

130 CPC = CPCP + CPCE + CPCC + CPCM + CPCT + CPCW

140 CPQ = CPAQ + CPQC + CPOQS

150 CPL = CPLC + CPLS + CPLT + CPLH + CPLD + CPLP + CPLE

151 TCPr = CPM + CPI + CPC + CPQ + CPL

160 PRINT"CPM=INDUSTRIAL COSTS ="; CPM
170 PRINT"CPI=OPERATING AND INDUSTRIAL COSTS ="; CPI
180 PRINT"CPC=STRUCTURAL COSTS ="; CPC
190 PRINT"CPQ=QUALITIY CONTROL COSTS ="; CPQ
200 PRINT"CPL=FIRST LOGESTICAL SUPPORT COSTS ="; CPL
210 PRINT"TCPr=PRODUCTION COSTS ="; TCPr

REM ***kxkhkkkrxkhkhdhkhhrhkhhhhrrdhhhhhhrrrrhhhhhhhhhrrxrrrrhhhhhrrxrrhhkhhrrx

REM ********%x*xCOST OF LABOR AND OPERATING PERSONEEL (COOQ) ***** %% %%

REM ****xxxdkhkkkhkhhhhrrdhhkhhhhhrrrhhrhhhhhhhrrhhhhhhrrrrrhhhhrrrrxxhhxtx

220 INPUT"COPX=cost of operator labor ="; COPX
230 INPUT"QOP = quantity of operators per system ="; QOP
240 INPUT"TX = hours of system operation ="; TX
250 INPUT" NOP=number of operating system ="; NOP
260 INPUT"COTX=cost of operator training ($/student-week) ="; COTX
270 INPUT"QOT= quantity of student operators ="; QOT
280 INPUT"TT = Duration of training (weeks) ="; TT

290 INPUT"COTS=cost of training equipment and facility support=" COTS
300 INPUT"COFS=cost of operational facility support ($/site) ="; COFS
310 INPUT"COFU=cost of utilities ($/site) ="; COFU
320 INPUT"NOF=number of operational sites ="; NOF
330 INPUT" ALLOCATION =", ALL
340 COOP = COPX * QOP * TX * NOP * ALL

350 COOT = (COTX * QOT * TT) + (COTS * ALL)

360 COOF = (COFS + COFU) * NOF * ALL

370 COO = COOP + COOT + COOF

380 PRINT " COOP=OPERATING AND THE USE OF EMPLOYEE COSTS =", COOP
390 PRINT " COOT= EMPLOYEE TRAINING COSTS ="; COOT
400 PRINT " COOF= OPERATING COSTES IN THE SECTIONS REAINING ="; COOF
410 PRINT " COO = COST OF LABOR AND OPERATING PERSONEEL =", COO

REM ****xxxkkkkhkhhhhrrhhhkhhhhrrrrrtrhhhhhhhrrrhhhhhrrrxrrhhhhhrrrxrrxrttx

REM **************LOGESTICAL SUPPORT COSTS**************************
REM R R R i e AR Ib b b db b b db Sb b b dh I b S db b b 2R Ib e db Ib b S db b b SR Sb b db b b db db I b 2R Sb b S db S b dh db b b db S b 4b b b db I 4
420 INPUT"COUL = unscheduled maintenance labor cost ($/MMHU) ="; COUL
430 INPUT"MMHU= unscheduled maintenance man-hours per maintenance action =";
440 INPUT "COUM = cost of material handling per unscheduled maintenance
action="; COUM

450 INPUT"COUD =cost of documentation per unscheduled maintenance
action=";COUD

460 INPUT "NMS = number of maintenance sites="; NMS

470 INPUT "TF = hours of system operation="; TF

480 INPUT "LEMDA= product failure rate in failures/hour="; LEMDA
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490 QMAU = TF * LEMDA

INPUT "COSL = scheduled maintenance labor cost ($/MMSH)="; COSL
INPUT "MMHS scheduled maintenance man-hours per maintenance
action=";MM

INPUT "QMAS = quantity of scheduled maintenance actions.="; QMAS
INPUT"COSM=cost of material handling per scheduled maintenance action
INPUT "COSD = cost of documentation per scheduled maintenance
action="; INPUT "COWS = cost of warehouse facility support
($/warehouse)="; COWS

INPUT "COWU = cost of utilities ($/warehouse)="; COWU

INPUT "NOW = number of warehouses="; NOW

INPUT "COMM = cost of maintenance facility support="; COMM

INPUT "NOM = number of maintenance facilities="; NOM

INPUT "COMT = cost of training facility support="; COMT

INPUT "NOX = number of maintenance training facilities="; NOX
INPUT"COSO=cost of spare/repair parts at organizational level="; COSO
INPUT"COSI =cost of spare/repair parts at intermediate level="; COSI
INPUT "COSD =cost of spare/repair parts at depot level="; COSD
INPUT "COSS =cost of spare/repair parts at supplier="; COSS

INPUT "COSC = cost of consumables="; COSC

INPUT "CA = average cost of material purchase order ($/order)="; CA
INPUT "QA = quantity order ($/order)="; QA

INPUT "CMi = cost of spare part ?i?="; CMi

INPUT "QMi = quantity of ?i? items demanded="; QMI

INPUT "Chi = cost of maintaining spare item ?i? in the inventory
($/$ value of the inventory)="; CHI

INPUT " QHi = quantity of ?i? items in the inventory="; QHI

INPUT "NMS = number of maintenance sites="; NMS

INPUT "COTM = cost of maintenance training ($/student week)="; COTM
INPUT "QOM = quantity of maintenance students="; QOM

INPUT "TT = direction of training (weeks)="; TT

INPUT "COLL = cost of training equipment support="; COLL

INPUT "COEO = cost of maintenance of the test and support equipment
at organizational level.="; COEO

INPUT "COEI = cost of maintenance of the test and support equipment
at intermediate level="; COEI

INPUT "COED = cost of maintenance of the test and support equipment
at dept and supplier level.="; COED

INPUT "COEU = cost of equipment unscheduled maintenance="; COEU
INPUT "COES = cost of maintenance of the test and support equipment
at depot and supplier level="; COES

COEO = COEU + COES

INPUT "CT = cost of transportation="; CT

INPUT "QT = quantity of on-way shipments="; QT

INPUT "CS = cost of packing="; CS

INPUT "CX = costof transportation and handling equipment
maintenance=";CX

INPUT "W = weight of item kg - will vary depending on whether
reusable containers are employed.="; W

INPUT "CTC = shipping cost $/kg ? will vary with the distance in
kilometers of one-way shipment.="; CTC

INPUT "CSC = packing cost ($ /kg) ? will vary depending on whether
reusable containers are employed.="; CSC

INPUT "COLDi = cost of specific data item ?i?="; COLDI

INPUT "N = number of data items="; N

INPUT "COLKi = cost of specific modifications ?i?="; COLKI

INPUT "NR = number of product modifications="; NR

COLA = ((COUL * MMHU * QMAU) + (QMAU * COUM) + (QMAU * COUD)) * NMS
COLB = ((COSL * MMHS * QMAS) + (QMAS * COSM) + (QMAS * COSD)) * NMS
COLW = (COWS + (COWU * NOW)) * ALL

COLM = ((COMM * NOM) + (COMT * NOX)) * ALL
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COSO = ((CA * QA) + (CMi * QMI) + (CHI * QHI((
COLS = (COSO + COSI + COSD + COSS + COSC(

COLT = ((COTM * QOM * TT) + (COLL)) * ALL

COLE = (COEO + COEI + COED(

CT = (W * CTC)

CS = (W * CSC)

COLH = ((CT * QT) + (CS * QT) + CX)

COLD = COLDI

COLK = COLKI

COLC = COLA + COLB

COL =(COLC + CcOLwW + COLM + COLS + COLT + COLE + COLN + COLD + COLK)

PRINT " COLA= MAINTENANCE COSTS OF UNSCEDULED EMERGENCY
CORRECTIVE=";COLA

PRINT " COLB= MAINTENENCE COSTS OF SCHEDULED AND PREVENTIVE="; COLB
PRINT " COLW= STORAGE FACILITIES COSTS ="; COLW

PRINT " COLM= MAINTENANCE AND TRAINING ACCESSORIES COSTS="; COLM
PRINT " COLS= SPARE PARTS AND ACCESSORIES SUPPORT COSTS="; COLS
PRINT " COLT= MAINTENANCE EMLOYEE TRAINING COSTS="; COLT

PRINT " COLE= COSTS OF EMPLOYEE TRAINING AND MATERIAL EQUIPMENT
TESTES=";

PRINT " COLH= TRANSPORTATION AND HANDLING COSTS="; COLH

PRINT " COLD=DATA TECHNOLOGY COSTS="; COLD

PRINT " COLK=MODULATING AND ADJEST PRODUCT COSTS="; COLK

PRINT "COL= LOGESTICAL SUPPORT COSTS( MAINTENANCE...OTHERS="; COL

REM ****xxxdkkkhkhkkhkhhhhrrrhhhhhhhrrrhhhhhhrrrrhhhhhhhhhrrrrhhhhhrrrxrxrxrttx

REM **xxxkk*xxx*x COD= MARKETING AND DISTRIBUTION

REM ****kxxdkkkhkhkhkhhhhrrrhhkhhhhhrrdhhhhhhrrhrrrrhhhhhrrrrrhhhhrrrxrxrxttx

INPUT " CODM= MARKETING COSTS="; CODM

INPUT " CODT= TRANSPORTATION AND VECHICLE MANAGMENT COSTS="; CODT
INPUT "CODI= STORAGE AND WAREHOUSING COSTS="; CODI

COD = CODM + CODT + CODI

PRINT " COD= MARKETING AND DISTRIBUTION COSTS="; COD

CO = COO + COD + COL

PRINT " CO= OPERATIONAL AND MANUFACTURING COSTS="; CO

REM ****kdxhkkkrhkhhrkhkhhhhhhrrrhhhhhhhrrdhhhhhhrrrrrrrhdhhrrrrrrhhhhrrrrrx

REM ****x*xx*xkkkkkkrxkxxxx*x*x**x*x RETTREMENT AND DISPOSAL*****************
REM ****kxxkkkkhkhhhhhrrrhhhhhhhhrrhhhhhhrrrrhhhhhhhhhrrrrhhhhhrrrxrrxrttx

INPUT " CDC=COST OF ASSEMBLING THE PRODUCT RESIDUES="; CDC
INPUT "CDA=COST OF DESMANTLING THE PRODUCT="; CDA

INPUT " CDR=COST OF CLEANING AND REHABILITATION="; CDR

INPUT " CDE=COST OF RECYCLING THE PRODUCT="; CDE

INPUT "CDS=The cost of disposing of waste in the absence of the
possibility of rehabilitation="; CDS

INPUT "CDD= COST OF DOCUMENTATION="; CDD

CD = CDC + CDA + CDR + CDE + CDS + CDD

PRINT " CD= COST OF REIREMENT AND DISPOSAL; COSTS = "; CD
TCOPERATIONAL = TCPr + CO + CD

PRINT "TCOOERATIONAL= TOTAL OPERATION COSTS =",; TCOPERATIONAL

REM ****kdxkkktrhkhhrhkrhhhhrrrhhhhhhhrrdhhhhhhhhhrrxrrhhhhhrrrxrrhhhhrrrrrxx
REM ****x*x*xxxkkkkkkkkxx%x CAPITAL COSTS KAARAA KA XA I A XK A R A A I A A I A A Ak kA kA hx
REM ****kdxkkkrhkhhrkhkhhhhhhrrrhhhhhhhrrdbhhhhhrrrrrrrhhhhrrrrrrhhhhrrrrxx
REM ****xxxkkkkkhkkkhkxxkkk* STRUCTURAL COSTS***************************
REM ****xxxdxkkkhkhhhhhrrrhhhhhhhhrrbhhhhhhrrrrhhhhhhhhrrrrhhhhhrrrxrxrhhkx

INPUT " Cla= LAND ACQUISITION="; cla

INPUT " Cdpw= DRILLING AND AELL SITE PREPARATION="; cdpw
INPUT " cpe= PREOCESSING AND RECYCLING EQUIPMENT TOMB="; cpe
INPUT " cwts=WASTE TREATMENT SYSTEM="; cwts

INPUT "ccnd=CONNECTIVITY AND DISTRIBUTED NETWORK="; ccnd
INPUT "cse=SUPPORT EQUIPMENT="; cse

INPUT "cm=GALLERIES="; cm

CP = cla + cdpw + cpe + cwts + ccnd + cse + cm

YVaY
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PRINT " CP=STRUCTURAL COST="; CP

REM ****xxxdkhkkkhkhkhhhhrrhhhkhhhhhrrrhhhhhhrrxrrtrhhhhhhhrxrrhhhhhrrrxrxxrxttx

REM KAk Akhkkk Ak kA Ak khkhkk* RESEARCH AND DEVELOPMENT COSTS***************
REM R IR R I I g Sb b b db b b db Sb b S 2 b S AR Ib b 2 db b b S db b b db Ib b S db b b SR db b b dh I db b b JR Ib b S db Ib b b Ib b b SR S S db I 4
INPUT "CRMI=Cost of specific activity="; CRMI

INPUT " CRPI = Cost of specific planning activity ="; CRPI

INPUT " CRRI = Cost of specific research activity ="; CRRI

INPUT " CRE = Cost of specific design activity ="; CRE

INPUT "CRDI = cost of data item="; CRDI

INPUT "CRSD = software development="; CRSD

INPUT "CRSM = software modification="; CRSM

INPUT "CRSP software production="; CRSP

INPUT "CRDI = cost of data item="; CRDI

CRM = CRMI

CRP = CRPI

CRE = CREI

CRD = CRDI

CRS = CRSD + CRSM + CRSP

CRD = CRDI

CR =CRM + CRP + CRE + CRD + CRS + CRD

PRINT " CR=RESERCH AND DEVELOPMENT COSTS="; CR

TCCAPITAL = CR + CP
PRINT " TCCAPITAL= TOTAL CAPITAL COSTS="; TCCAPITAL
END
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B S i) IS (PPM V) (PPM A,0) Ga las Alle Aoy (ghim s el ) (i)t
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No.5,7 yi) 4 .616 ID/gallon (s sbc el e (e 3aa) ol 5aa ol Ala i) dallaall 46K o L)
( Output Spreadsheets

Coprd per/gallon =Toc / APrd ......eicccsrcsssnncssnns 1
Where

C prd per/Gallon = Cost of treatment per/Gallon

Toc = Total Treatment operation cost

Aprd = Annual production

Annual production = 21600/ gallon-Day x 360 /Day = 7 776 000 gallon/year
Cost of treatment per/Gallon = 7 776 000 = 4.616 ID.
35893500

2. skt elall o lad AN Aallaal) 46K (0)7.396 ID/gallon k) ( Output Spread sheets

CBS No 5,6,7 .

3. To C per/gallon = Cap C+Opro C / ApPrd .....ceveecccenccscnnncnns 2
Where:

To C = Total treatment costs per/gallon
Cap C = Treatment Capital Cost

Opro C = Treatment operation Cost

Aprd = Annual production

Total cost = 35893500 +21 618 000 = 57 511 500 ID/gallon
Total cost per/gallon = 57 511500 + 7776000 = 7.396 ID per/ gallon

68.062 ID/gallon (sl elal (5lal s jhaand) 5 46 ) 28 ¢
Mentoring & Controlling Cost = 164 250 000 + 328 500 000 + 36 500 000

AR A%
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=529250000 = 7776 000 = 68.062 ID per/gallon
18.490 ID/gallon (ssis skl sluall & (5 ) e dallaa (he Adiaiall daiiall 0
Benefits from treated one gallon=16 211 360 + 23 593 580 + 103 974 500
= 143779440 7776 000= 18.490 ID per/gallon

gd&&\;ﬂsw&c\gi\i&\ ol il dadaiall acf all JUaY] e d88acial)l dxdiall dad o L
gl i siasad Aadaiall ) gall JEeY) (ol e % 150 Jolad dpusty Apadasill ac) gil) o383y
Y

Benefit from Compliance to ( MXL) Regulating = 18.490 ID per/gallon -7.396 1D

per/gallon
=11.074 ID per/gallon

o gy (Aelw/osie av ) asnay (ol ((aiiy gl o) 3sany daglaial daly o) LY

Bl s cad el aal ) e e A bl mllal el e (psadl /osile YY) dalay
Dlginl Jaray gadd Ave =) ez g i (S adine 0230 aaall jia dallas A shiad dpaganall)
psdla /A AV,0 ol a gl sle YV (g gl g2
Conclusions Slaliituy)
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Output Spreadsheets Cost Breakdown Structure No. S
EPA e 5 bal) sl el giaal QLY Cillss g dallaall 40 clillly cila i 43

Outputs Sheet No......
echnology Detalls

Parameters No. Units

Tech nology CIC (Closed integrative circle ) ===

Contaminant type Radon

System Size Category Small treatment
Design Flow 0.70 MGD (excluder bypass Flow)
Average Flow 1.80 MGD (excluder bypass Flow)

Number of Basins 1 units

Number of Stages per Basin 0 stages

Diffuses per Stage 1 units

Total diffuses 0 units

Off- Gas Treatment

e ———————————

Treatment Capital Cost 21 618 000

Cost Items ID. Details

Drilling & preparation the well sites 1050 000 | Details in Worksheet No._

process Equipment 5020 000 (s _in Worksheet No.

Waste treatment system 1180 000 | in Worksheet No.
Network of connect and the distribution from 6572 000 | in Worksheet No.
the wellhead to the processing system and then
to distributed tank to the water point processor
Support Equipmentst 7 231 000 | in Worksheet No.
Miscellaneous cost 565 000 | in Worksheet No.

Treatment Operation Cost
35 893 500

Cost Items ID. Details

Direct Material Costs 1 000 000 | Details in Worksheet No.

Direct labor costs 22000 s in Worksheet No.
000
Indirect labor costs 2000 | in Worksheet No.
000

Indirect overhead costs 10 093 | in Worksheet No.
500

Electricity consumed Costs 800 000 | in Worksheet No.

V.4
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Outputs Spreadsheets Cost Breakdown Structure No. 6
Treatment Capital Cost 4llau) 1) Aadal) ST Jalds

reatment Capital Cost Details

Cost Items. b Sub. Cost Items. ID. ID. Details
Preparation the well - Clean and prepare the land 500 000 1050 000 |Details in Worksheet No._
Drilling the wells 250 000
Clean the wells 100 000
Column shell - Column shell 200 000

Processing equipment inside the well - Diver pump 100 000 5020 000 |Details in Worksheet No.
- Pipes 660 000
- Cable with an electric Gwen 100 000
- Set up and installment Fees 200 000
Granular activated carbon - Granular activated carbon 1 500 000
Cooling systems - Structure Cooling systems 400 000
- Low Cooling systems 400 000
- Compressor Average Size 150 000
Heating systems - Heating 300 000
Well Enrichment systems with - Large Compressor 500 000
Air and Oxygen - Oxygen bottles 300 000
- Kakat small oxygen with accessories 120 000
filtering system and filterers for processing - Filters for filtering medium 150 000
filters - Filters for a variety of system 100 000
- Filters Small size 20 000
- Filters average size 20 000

lonic graveyard for treatment waste - lonic ground tank 250 000 1180 000 \Details in Worksheet No.
- Ground tank interactively 500 000
- Valves one direction for system 30 000
lonic system to treat polluted air bellow to -A converted voltage 1500 volts with ionization box to 400 000
ionic graveyard treated polluted air

Tubing ( Net of pipes ) - Connecting pipes 1200 000 6 572 000 (Details in Worksheet No.
-A metal tube 2 diameter link between two Tanks 2000 50 000
liter
-Pipe Filter 710 liters and the weight of 86 k 2 000 000
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- Plastic pipes for pipes

600 000

Water establishment for linking systems to
processing points

-Water Delivery systems from source to the well
treatment systems

400 000

- Water tanks capacity 120/L

240 000

- Big water tank capacity 1000/L

600 000

- Iron tanks capacity 1000/L

300 000

- Tanks capacity 200/L

50 000

- Tanks capacity 2000/L

700 000

-Linking and connecting equipment (Union)

17 000

- Kaks two-way

300 000

- Plastic water connection

25 000

- Plastic water Reversals

30 000

- Water splition

30 000

- water Taps

30 000

Construction and installation Costs for
supportive facilities

- Roofs for well site

200 000

- Iron doors

300 000

-lIron towers 11/m for control radon concentration
around the facility

2110000

- Moving sidelong tower

500 000

- Tied ropes

50 000

- Iron Stendhal

500 000

- Iron Lifts

240 000

Electrical establishments

- Electrical system

500 000

-Electrical connecting points and labor wages

1000 000

- kablatts With electric board

500 000

Blowers

- Blowers of different capacity

200 000

- Blower hot air heats the air in the well

50 000

pumps

- pumps with different capacity

250 000

- Motors

100 000

- Packaging metal lids for Motors

120 000

- Pump for pumping gas

50 000

Temperature and pressure measuring devices

- Pressure gauges

20 000

- Thermometer

21 000

Packaging Network for columns , tanks and
other equipments

- Cellphone Packaging

\RAR

320 000

7 231 000

Details_in Worksheet No.
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Packaging materials(plastic filling - Plastic fillings materials 200 000

Miscellaneous cost - Small containers 30 000 565 000 |Details in Worksheet No.
- Flynn Boxes 35 000
- indicative and benchmarks for systems 500 000

_ Outputs Spreadsheets Cost Breakdown Structure No. 7 i i
Safe Levels of Contaminants 4ie¥) &b giwall (3 g aladdudl mlliall g mllaal) slall zGNY (Treatment Operating Cost) 4aladall Aalleal) Cillss

Treatment Operation Cost Details
CBS Costs Elements b Details ID. ID. Details

010 | Direct Material Costs -Raw water extract from well 10 000 1000 000 | Details_in Worksheet No.
-Purification & processing materials 50 000

-Processing chemical materials 40 000

Direct labor Costs cost of operator labor 22 000 000 | 22000000 | Details in Worksheet No.

Indirect labor Costs -Employee training costs 1000 000 2 000 000 | Details in Worksheet No.

-Operator cost in the Support Dep. 1000 000

Indirect overhead Costs -Unscheduled maintenance 2 000 000 10 093 500 Details_in Worksheet No.
-Scheduled maintenance 3389 600
-Warehouse facility support 488 000

-spare/repair parts at organizational level 500 000

-Material and testing equipment 1 080 900
-Cleaning system 1952 000
-Transportation and handling 183 000
-Data Techniques 500 000
- Electricity consumed - Electricity 800 000 800 000

Galdl 38 (e 2aliCost Breakdown Structure gl Juidd gl 1 jdaal)
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