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Toolbars " Process Tool Bar
«  (Costing Summa
"  Display Grid . .
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«  [isplay Connection Points
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Che AHAE 2ot 22 YAle=z ceijagct:
e Preliminary Treatment 2| “Preliminary Treatment” Z4%|
e Primary Treatment 2| “Primary Clarification” 24|
e Suspended Growth-C,N 2| “Complex Mix Activated Sludge” ZHA|
e Tertiary Treatment 2| “Ultra-Violet Disinfection” ZH4A|
2t2to| A E E2Y BEO| & OF, A= Y SE2 d9ot7| ol HZsHoF &L Ct.
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; > Delete L
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+  Cost This Unit
9. 22 Z0|M “Edit Influent Wastewater Parameters”S AEHSHL|C}
7Y mol EMS YU™SH| flet B VIR Y¥TEE Eoet RY ma CiEhdAL
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14, 1 Fst UES AA5H7| fIs “Accept’s S5t 25 EELICH

& Influent Wastewater X

& Influent Wastewater | Gther Gontaminants | Temperature |

Influent Wastewater
Average Flow (QAVGF) 50000 maid [}
Minimum Flow (QMIN) 10.0 MGD{US) [
Maximum Flow (QMAX) 1DE|DDD| maid 0O
Suspended Solids (S5) 2200 mail 0O
5 Volatile Solids (VS5) 75.0 % 0
BOD (BODS) 220.0 mgiL 0
Soluble BOD (SBOD} 80.0 maiL 0
COD (COD) 500.0 maiL 0
Soluble COD (SCOD) 300.0 maiL 0
TKM (TKM) 40.0 maMiL [}
Soluble TEN (STKM) 280 maMiL [}
Ammaonia (NH3) 250 maMiL 0O
Total Phosphorus (TP) 8.0 magP/L 0O

[2) @ Accept Cancel

| CtE MMM, A=e SAVE g
AYUL o710 M DEE AT AlZHS default 2EE0H 22| SiM 2

15. “Complete Mix Activated Sludge” Z{XE = Z2I6t0{ 2 HE O|'xZ LIEILY
HAIL,
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Secondary
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Edit Complete Mix Activated Sludge Parameters

Edit Cost Override Parameters

Delete

Delete Wastewater Connection
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Edit Labelimage

Link Data

&

Cost This Unit

16. 22 Z0||M “Edit Complete Mix Activated Sludge Parameters”S AMEHGHL|C},

17. Complete Mix Activated Sludge CHs}t AZ}0{| M, “Design Basis”S “Specify Design
SRT’2 HASIY “Design SRT'E 4 YLOM 6 Y2 HATLICE.
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% Complete Mix Activated Sludge X
MecanEaEeratEn ] Design Override Equipment ] Replacement
B Complete Mix Activated Sludge Constants Mixed Liquor ] Diffused Aeration
Complete Mix Activated Sludge
Aeration Type (AERATION) Diffused Aeration w ]
Design Basis (DESBASE) Specify Design SRT w ]
Design SRT (SRT) 6.0 d ]
Safety Factor for Calculated SRT (SFSRT) 15 ]
@)@
18. “Accept’S 22lollA HETH WS Aot ¥ FELICH
E3 23 AHAREE HiEEE 29 2 HPFLCL
19. “Secondary Clarifier” Zix|& =22iot1 2% HY O|w& MEigiL|C}
Complete hix Secondany B Uhtra-hdolet
PAotivated . Clarifier Disinfection
i Edit Secondary Clarifier Parameters
—l_‘ § Edit CostOverride Parameters
> Delete
+# Delete Wastewater Connection
+ Delete Sludge Connection
A Edit Labellmage
Link Data
~  CostThis Unit
20. 22 Z0||M “Edit Secondary Clarifier Parameters”S AME{EHL|C}.
21.2 2t 21M2A| TistARL0| A, “Effluent Suspended Solids”E 15 mg/L & B Z&LICH

22. “Accept’S Z=I&L|C}.
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% Secondary Clarifier X
B secondary Clarifier | Besign Override | Equipment | Replacement|
Secondary Clarifier
Design Basis (DESBASE) Average Flow v 0
Surface Overflow Rate (SURFACE ) 500.0 gal(Us)(zaft-d) [}
Maximum Solid Loading Rate (MAX_SLR) 240 Ibi(zqft-d) [}
Sidewater Depth (SIDEWATE) 9.0 ft [}
Specific Gravity (SPECIFIC) 1.03 [
Underlow Concentration (UNDERFLO) 1.0 oo 0O
Weir Overflow Rate - Maximum (WEIR OVE) 15000 gal(LISy(ft-d) 0O
Effluent Suspended Salids (EFFLUEMT) 15.0 mailL @
Type of Clarifier (TYPE OF ) Circular w 0O
2] | @ Accept Cancel
HPoH =0l Uit A 2f|0[0tRE EAlste FHY 4 USUCH
23. “Model” EZ-Ct2 H'=-252E, “Estimate Cost of Current Layout’S MEHEHL|CY.

=iy
[Ct2 o 2=, & Hf 0|59 “Estimate Cost of Current Layout” HHE (i) =
S26iA 2i|0[otRE dAIStL 2E & 4+ UASFLCEH]

oL T

Model Analysis Help
5 Edit Blower System

! i Estimate Cost of Current Layout
Wiew Cost Details of Current Layout
5 Estimate Cost of All Layouts
@8 View CostDetails of All Layouts

Ef Generate Report..

HIE Sith= SAf 20|0rR0IM YT 24 7|gS EUZ Y& B89 2945 LIEMYUL: Edt
HIE2Q| MEAIE0 tisl AEX JhsEfLItt.
Present Worth $70,300,000 Project Cost 546,300,000 Operation $816,000 #r Maintenance $295,000 fyr Material $205,000 fyr Chemical $27,200 fyr Energy $530,000 fyr Amortization $3,990,000 ir

24. “Model” E&-Ct2 O%50i|A, “View Cost Details of Current Layout™S AMEHSHL
C} [C}2 wHozs & b} 0%0| “Details of Cost Estimate” HE () 2 32|
Sto MEAIRS LIEHd 4= ASUCH]

Model | Analysis Help
[ Edit Blower System

i Estimate Cost of Current Layout

View Cost Details of Current Layout

By Estimate Cost of All Layouts

@B view CostDetails of All Layouts

Ef Generate Report..
“Details for Layout 17 2FO| &4z LIELLIOF BfL|Ct O] 22 2709 StRE=C2 LHHELCH Stite
2il0[oFROf gt Tl 38 =FO0[1 £ Sitte Z2 HAE ©el 3de WIo| cist S5 YLIC)
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24322 o a2 H “Design Information” b “Wastewater Quality’? 2 713

25. “Complete Mix Activated Sludge” ¢ 5382 &6t o2 50 HSRO

RIO|E Zests 2A0f tiE 4E

- 1o

2 #
2 YUt 2 1¥=E AR AlU22 20[0tRE AE
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o
|5f “Design Information”2
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% Detalls for Layout 1
Layout 1

Operational [ Waterial

5176,000 591,000

I $307,000

Complete Mix Activated Sludge | Siudge Recycle Pumping

Description

Design Information
Carbon Only Design
Design SRT for design at winter temperature.
Design S8

Calculated V53
Calculated V53 T3S ratio
Total volume of reactors
Length of paralel train
Width of paralleltrain
Sidewater depth

Number of batieries

E 0 512,000 554,800 515,300 50 1,880
Ultra-Violet Disinfection 55,440,000 50 561,000 554,400 527,200 5214,000 5534,000 hd
Complete Mix Activated Sludge
Show Design Information Quantities Required Estimated Costs Mixed Units ~

Notes.

60 d

2500 molL
2050 mglL
0.82 mg V5S/mg 55

52.0 m
10.0 m
50 m
1.0

Wastewater Quality

Ammonia 250 237 mghiL "
Nirte: (1) 0.0 mghiL

Nirate (1) 0.0 mghIL

Total phosphorus 78 65 mgPiL

oH 78 78 -

Catons. 180 160 mgil

\Anions 160 160 mgiL

Settieable Solids. oo 00 mgiL

Oiland grease 100 00 maiL

Summer temperature 230 230 degC

Winter temperature 100 100 degC v

26. “Close”S MEHSIL|CE,

27. “Complete Mix Activated Sludge”
Activated Sludge Parameters"S A

LT

HHE 2= 221511, “Edit Complete Mix
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28. “Design SRT” 28 LEO| HME Fi1 =5 22otH “Reset to <default

value)” &/M40| LtEtLL|CE,

& Complete Mix Activated Sludge

~ Complete Mix Activated Sludge

Mecameal Benata|
Bl Complete Mix Activated Sludge

>

Aeration Type (AERATION)
Design Basis (DESBASE)
Design SRT (SRT)

Safety Factor for Calculated SRT (SFSRT)

| Diffused Aeration ~ | @

Speciy Design SRT v @

5.0 A @
Resetvalueto 4.0 d ‘

15 B

2@

| Accept | | Cancel

29 ARAIE 4 €2 A 29 StY] flal O S8 SEYLICH

30. “Accept’S 22§ CY.
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31. “Model” E2-C}2 0|50l A “Estimate Cost of Current Layout’S AMEHSIO] 2|0|

OtRE AMEAGLICE BIESE COE= ME

LT

2|0 H[E ool LiEtd XY

Present Worth $67,900,000 Project Cost $44,800,000 Operation $806,000 fyr Maintenance $289,000 ir Material $192,000 ir Chemical $27,200 i Energy $495,000 ir Amortization $3,860,000 iyt

32. OHA| “Model” E&-CI2

0470l A, “View Cost Details of Current Layout”S EH

=
Sto MIRAIY S EAIFLCL
OOl 4ot MFAIZL 29 MEAIRS BlWE 4 AGUCL [F2l: CapdetWorkse CHE 24|12t
A Blusty| fls S5t AZASUC. 2L 0)2E Sd2 FE2Y 19| elE Hold

Aoz RE2Y 50(A O SASH

2EELICt]

33. Complete Mix Activated Sludge & &M 2% Z2I5t1, “Design

=
. ” “ ”» = o
Information” A4 O}2H0fA] “Total volume of reactors” =g ATHEMA|R. H]
=2HO = o= [ o o Il o= (= S oF A
E50HE 07| floiM= B2 SRT 27t 22 "3A7 et A4S & &+
A
UAEHCH
£ Details for Layout 1 *
Layout 1
Censtruction Operational Maintenance Material Chemical Amortization ™
51,120,000 4
51,020,000
20, X A
'Secondary Clarifier 5 $54 800 $15,300 S0 $2,030 v
Complete Mix Activated Sludge
Show: [ Design Information £ Quantities Required 7] Estimated Costs Mixed Units

Complete Mix Activated SIudge  Sludge Recycle Pumping

Description

Design Information
Carban Only Design
Design SAT for design at winter temperature.
Design 55

Calculated V55
Calculated V'SS TSS ratio
Total volume of reactors.
Length of paralel train
Width of parallel train
Sidewater depth

Number of batteries.

40 d
2500
2080
0.833
11000 m3
370 m

10.0 m

5.0 m

10

Wastewater Quality

Maximum flowr 6.4 264 MGD(US) ~

Minimum flow 9.96 9.96 MED(US)

‘Average flow 132 132 MED(US)

Suspended solids 924 2500 mglL

% volatie solids 75.0 833 %

BOD 150 353 mglL

Soluble BOD 30.0 EAE] mgiL

cop 300 3130 mgiL

Soluble COD 300 479 mgiL

ITKN 380 23 mghiL

Soluble TKN 280 265 mghiL v
Close

AS7A & AoMe F2 A3 =50

A0 £Z0| S2§L |t
34. G439 &34
Ct.

tistA CHRSLICH 24, 212 22| =8

E2Y EE0| Eeia-EF 5t 2f0[0kR0l| 7ty

e “Sludge Flotation Thickening” 24| (Biosolids Thickening/Dewatering If

2)

e “Anaerobic Digestion” ZH4| (Biosolids Treatment I{'&)

e  “Belt-Filter Press” 24| (Biosolids Thickening/Dewatering I{&)

e “Hauling and Land Filling” 24| (Biosolids Disposal i)

35. Of2Het Z0| U7t
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36. YA ZALSICHZ SRT 4 Y2t R & HAZ, “Model” =E&-CH2 Of|FO0f| A
“Estimate Cost of Current Layout™S MEHSIO] 24|0|0tREZ ZHAAELIC.. H|E3S}
5t G|0|E{9] M2 MZH0| Costing Bar 0| EA| ElL|C},

37. “Model” E&-tH2 OiI0llA “View Cost Details of Current Layout” S 41845101
HIE Yo MEAtS LtERL T

2O LRYLICL B0 O[FA AME D, 2R3 Yojor
9lo] ERIBH AT YT ofF THSO| B|B URR e

5 guct J2{0=, of oaloN 7| 882
2R YSUICH MSARY 3ol Rl SxjolM 2oid

=
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38. 0|0} 12 MEAILES &1, “Blower System” tte| 23S 22§ C},
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& Details for Layout 1 X
Layout 1
cri I
Other Costs $37,200,000 5322,000 S0 s0 S0 S0 53‘nsn‘nnn v
Blower System
Show: [Z] Design Information ~ [] Quantities Required 7] Estimated Costs Mixed Units
Blower System for Entire Plant
Design Information S
Minimum air flow capacity 12000 scfm
Safety factor 15
ot pacey ormosens” Toooo o
Capacity of individual blowers. ;:em scfm
Estimated cost of an installed blower $174,000 s
naniios Remmied e =
z‘s‘tima{ed&)sls
Construction and equipment cost 5963,000 s
Installed Blower Cost $695,000 s
Building Cost $173,000 s -
‘Wastewater Quality
Close
O] 9| W 2 tet2 | HUSLICL Ol £37| AAEHE E6 S50 97 YLt
CHE =21 Che| 3O, CH2 HIg1} 315t22 27hH2 22 Yo = X2|stl m4 2 ¢0|E L
HAAF|A| AJXSLICE
39. “Close”S& 22!t
40. EE2|Y0| 2 AREQUCEZ, “File” E2S-CI2 O450|M “Save”S MENGHO] 2
O|OtR S A&EtLCH.
41, CHSFYRZE LIEILHH, TSRO SIER0| U= HF EfM 1S AtSol AT
EGE 25U
42. “File name” 2= ZEO|M OHUO|SS YHATLICE
43. “Save"S SZIEL|CY.
Ol MOjA= CapdetWorks2| HA £ L 7|z J2|7|0f st OAHE HYstASLICH CHS2
SE2|HOM= 20|0tR HA Hlu, = 2AM, A F=3Hoverriding the design), AMBAELIE
Hstot= S AIRHE dYE AYLCt
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Tutorial 2:
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3. ME22 2+ HO[EH|0]A 4y & HY

Ctel HIZ Zt235} (Customizing Unit Costs)

Of2l CapdetWorksE #H&&liotA| QAUCIEH CapdetWorksS AlZfotl FEZ|Y 12 2{0|0IRE
=cigL .

1. FE2Y 19 2fojorrE E7] ¢

ol
-

o “fille’ SS-CHR OISOIM 712 2120 TY 220i4 SE2/Y 19 o[ofR
g MeygtLct

e “File” E&-CI2 OJ=0|A “Open”S MEHGILICE

o =0iTiOIM “Open” HE ()2 MedgiLict
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2. 5o & 712 4 F StLUE A EY B2, FE2(Y Il fx[E ot B
“Open” CiataAL Qo) Q= 2{|0|0tR Z= 0| “Tutorial 1.cwl" (£= AHE 7+t
ot 0|5)S MEARILCY
3. “Open” 2 2=gLCt.
EE2[Y 19| 2{0|0tRE TO{A, &2 29| 7|ZE AMEFILICE
Gt H|E Cistdz= 232|E, h:% SHAIE 2 2|t 22 AS Zest Alshd H| the 59
E7 8|20 CapdetWorks BI82 Z&3l57| 2Ia ALEEiLICt
4. “Cost Data” E2-CI2 0|50A “Unit Costs”S MENSIO] CHQ| H|E CHSHAZIE
L|C}.
5. “Unit Costs” = Ct32| gfez HFSL CH

—

e “Building Cost"S 150%/sqft (Unit Costs & Of2ff)
e “Wall Concrete”= 700%$/cuyd (Unit Costs & Of2H)
e “Slave Concrete”S 400%/cuyd (Unit Costs € Of2f)
& Unit Costs X
S Labor Rates Chemical Costs Region Specific Financial Other Costs
Building Cost 150.0 | $isqft 0O
Excavation 8.0/ Sicuyd 0O
Wall Concrete 700.0 | $icuyd 0O
Slab Concrete 400.0 | Sicuyd 0O
Crane Rental 250.0| $ihr 0O
Canopy Roof 20.0| $isqft 0O
Hand Rail 75.0| §it 0
(2] €] = Accept Cancel
6. “Region Specific” Ri0l|M, “Electricity”S 0.15$/kWh 2 HZAEL|C}.
7. “Financial” €40{|A{, “Interest Rate"S 6% = HATL|Ct
8. “Other Costs” €40{|A{, “Engineering Design Fee"S 10%= B1ASLIC
9. “Accept’s 22IgHLC}.
10. “Model” EE-Ct2 O|550|A “Estimate Cost of Current Layout” S AEHGIO 20|
OlRE MEARLICt H|E G|O|&{7} H|Z SICHO| HA|ELICE.
Y S22 HHS L5 2SI YW EF A 2242 KSR Y251 “Edit Complete Mix
Activated Sludge Parameters” 0|‘53t=2S MEHSHL|CH
11. “Equipment” €42 Z2/&HL|CH
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12. “Slow Speed 20 hp Aerator” YSHLE 22 HME SAYLICE - 2ESHA|= OHY
N
% Complete Mix Activated Sludge *
Hizerizniez) Ao | Design Override | @ Equipment | Replacement
Complete Mix Activated Sludge | constants | MixedLiguor |  Diffused Aeration
Equipment
[] owerride Database Costs (0DC)
CostOf
Slow Speed 20 hp Aerator (SSXSA) 23000 5 ]
Standard 2 scfm Fine Bubble Diffuser (COSTPFPD) |5{ Default value = 23000 $
) Calculated from equipment database value of 23000
Standard 12 scfm Coarse Bubble Diffuser (COSTP... |3 bf_GUQmUPTU date using current HECI index value of 100.0
Standard 550 scim Swing Arm Diffuser (COSTPH) | 1baisienical indexvalue = 100.0 —
Standard 3000 gpm Pump and Driver Unit (COSTP... |20500 5 ]
@ @ Cancel
LHLE 20| HME OlsAIZ|H default gf, AlZHO| HE AH|Q| B|ES HHY| 2lsl AFEE A7t
=07t g8 CIOlg o]~ Zf Z HIEX|Rol HAf Ziat 1t ke 20iFs =4 BO| UEY
AULCt o] EZ2 ARAO|A ZH7Hel BlE Fdo EUME 25| /st WE WS ASEU
13. “Accept” == “Cancel’S MEHSHO] CHSIAALE EHEL|CE
A OF=
Hg X+ Z=of
14. “Cost Data” E&-CH2 HlFMIAM “Cost Indices”S MEHSHO] H|EZ|4 CHSHAAIE
=
Cost Data Model Analysis Help
:@L Costindices
s UnitCosts
G Equipment Cost Database
b Overrides for Site-Specific Costs
15. “HECI - Hydromantis Equipment Cost Index” 2}2 101 2, “HCCI - Hydromantis

Construction Cost Index” Zf2 102 £,
Index” 2/ 102 2 HZAGL|C

2|2 “HECI - Hydromantis Pipe Cost
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% Cost Indices X

Year 2014 Current Update
HECI - Hydromantis Equipment Cost ... 100.0 1010 O

HCCI - Hydromantis Construction Cos.. 100.0 1020 O
HPCI - Hydromantis Pipe Cost Index 100.0 1020 [

[z)| & Accept Cancel

AP HolE HIE X0 Ot 2|4 Zf2 “Update” HES Z2I5t0] AME £~ US ZQYLICt orek
ABRIZV Marshall and Swift (MAS), &8t A4 5A 7|2 (Engineering News Record.ENR), & 3}&t
38t (Chemical Engineering: PIPE) A HEZ0| 2Hst BE HO|EH|O|AE AIESICIH, AFEAt= O|F
AEE2 z[4l e A= Eeot AsH o

ALEZRZE 712 gt TE =z HEY o, W O|fFE LEtUY| & FA7sE AEY &+
USLICH 2 ojAle] 3%, Yt A= 2014E 128 422 7Y Lo

16. Hydromantis Eugipment Cost index &2| “Notes” HHE (D )= St

17. LIELH= CHSHARZE 2H0]l “Current value as of Dec 201472 Q&L

o

5 Notes *

Current value as of Dec 2014

Accept Cancel

18. “Accept’S S=I&L|Ct.

19. FM0| ZAstChe 248 LIEHHY| QI8 Hydromantis Eugipment Cost index &2
OfOI%OI() HRE RS SQIGHLCH THahyat ol e A4S =7 Eol| HA|
St7| flsl HME HE fI2 OlssisU .

‘!'aqr Cost Indices X

B CostIndices

Year 2014 Current Update
HECI - Hydromantis Equipment Gostl_ | 1000] | 101.0
HCCI - Hydromantis Construction Cos... 100.0 102.0 D| Currentvalue as of Dec 2014|
HPCI - Hydromantis Pipe Cost Index 100.0 1020 O
@) |@ Accept Cancel

20. Hydromantis Construction Cost Index Off Z2 A& ZJ}g|C},

21. “Accept’S Z=I§HLCY.
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22. %M dEor Aut Zo| & =5 &d £2{A] et A2 S0t “Equipment” &
o =I5
= =gt
23. CIA| St =3 Elg LIEHZ| 2|3l “Slow Speed 20 hp Aerator” QST E0| #H
ME O|sAIH Ut
& Complete Mix Activated Sludge *
MECEmical S eration | Design Override | & Equipment | Replacement
Complete Mix Activated Sludge | constants | MixedLiguor |  Diffused Aeration
Equipment
[] Override Database Costs (ODC)
CostOf
Slow Speed 20 hp Aerator (S5XSA) 23200 5 0O
Standard 2 scfm Fine Bubble Diffuser (COSTPFPD) |58.6| Default value = 23200 $
ctandard 12 . : e e Calculated from equipment database value of 23000
Standard 12 scfm Coarse Bubble Diffuser (COSTP... |35.4) pro)ignt up to date using current HECI index value of 101.0
Standard 550 scim Swing Arm Diffuser (COSTPH) | 1g2g-Historical indexvalue = 100.0 _
Standard 3000 gpm Pump and Driver Unit (COSTP... [20700 B O
] Accept Cancel
2
— o = —
24, 98 LEO| Ues U0 AZH2=Z MZ2 A4 20| 235 HHO|EE UL
= = o= [ 2 A A
23t £7 © ©3 0|5 WSO A0S EIYCHE S AT 2 4 YEUICH
25. Chst &4AE ©7] 2ol “Accept” = “Cancel’S S2loHA|I2.

4] GJojEf Hjoj2 Lz}

26. “Cost Data” E&-CH= OF0A “Equipment Cost Database™S ME{SI0{ AH| H]
g S HUEUHHAI2.
CostData Model Analysis Help

CostIndices

Unit Costs

Equipment Cost Database

Owerrides for Site-Specific Costs
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% Equipment Costs X
Database
Equipment Cost Database : [Hydromaniis 2014,{US4Avg) ~ & & Big Eg
Find : [ Match Case Search
Equipment
Description Cost Cost Index Walue of C...
1 m3 of Media "1" (150 m2/m3} £300.00 HCCI 100.0 Fs
1 m3 of Media "' (300 m2/m3}) 2400.00 HCCI 100.0
1 m3 of Media "3 (300 m2/m3}) 2450.00 HCCI 100.0
1 m3 of Media "4 (800 m2im3) £500.00 HCCI 100.0
1 m2 of Sieve £1,000.00 |[HCCI 100.0
1 sqft membrane 57.30 HCCI 100.0
1 ton of chlorine $1,180.00 |HCCI 100.0
1 Ib of methanal 50.60 HCCI 100.0
1 Ib of carbon 35.20 HCCI 100.0
1000 cuft of natural gas $15.50 HCCI 100.0
1 gallen of fuel oil 5275 HCCI 100.0
1 ft of fencing E22.00 HECI 100.0
1 cuyd of gravel in place for drying beds 231.00 HCCI 100.0
1 cuyd of sand in place for drying beds. £50.00 HCCI 100.0
1 cuft of installed plastic media for a trickling fitter $3.50 HECI 100.0
1 =qft of installed liner in a lagoon 52.50 HECI 100.0
1 ft of perforated PVC pipe in place:4 inch diameter $13.50 HCCI 100.0
1 ft of perforated PVC pipe in place:5 inch diameter 520.00 HCCI 100.0
1 ft of perforated PVC pipe in place:8 inch diameter 528.00 HCCI 100.0 o
Accept Cancel
CapdetWorks= 57H2| At Ho|El 48| H[O|E{H|0|AS ZEEHL CH
e Hydromantis 2014, (USA, Avg.)
e Standard 2014, (USA, Avg.)
e Sept 2007, (USA, Avg.)
e July 2000, (USA, Avg.)
e 1977, (USA, Avg.)
— = o
O ClOIEH|0]A= CIOIE{HO| A0 2|AHst  AtgAt 172

HolEltlo|AS
¥ geg 9

Hyg &+ elguo. 2y ol
o

= “Equipment Cost Database” =2-Ct2 AZL FHol
HtE o UAELICH

27. “Equipment Cost Database” E2-C}2 YA

(USA, Avg.)” 20| MERE|0f QUR| QTR MeHBHL

LS

HES AMESt0] 0|8 7ts&

28. “Create new database” H'I%(E‘)% 22/5t1, HO|H|0|AL| O] YUHTIL

Add

i |

Q) Enter new egquipment database name :

Tutoriale

[ ok || canca |

Ct.
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29. “OK’E S=gLCt HO|HH0|A EE-CHR StA ZSS0|A A2 BH= O|0|E H|O]
AT LIEFLLICE “Create new database” HHES 22I8 22 A2 H|O|E{H|0]A
= A& 3¢ HO|EH|0|AL| AHEQS B4 SHYAIL. 0] 32 AMZ=2 H|O|E{H|O]
A= “Hydromantis 2014, (USA Avg)’2e| AF2LICE

Database

Equipment Cost Database : | Tutorial 2 - E* =)
Hydromantis 2014, (USA Avg)

Find : Standard 2014, (USA Avg) & £

_ Sept 2007, (USA Avg)

Equipment July 2000, (USA Avg)
1977 (USA Avg)

1 m3 of Media "' (150 m2m3) |7y torial2

1 m3 of Media ' (300 m2/m3)

1 m3 of Media '3 (500 m2/m3)

30. O|0] HAIZ[Of UCHH, M= C|O|E{H|0|AE O|F 7+sTh G|O|E H|0|AL| ZF0

M ME4SHZ] Qt&LICt
31. “Find” Y0, “slow’S YUHTLICE

32. “Search”E& Z&|gL|C}.

33. CIOIEH|O| A& 2E A3F 5t0] HIOIE H|O|A ZOM “slow” THOIE 71| U=

DE MH[9| 0|2 50| MRHMOE LZEICHs 2HS UAHT

AYLHCt

34. 242 A3E 510 “Slow speed, pier mounted 20 hp aerator’E 2H&L|C}.

% Equipment Costs X
Database
Equipment Cost Database : | Tutorial 2 v | = =5 Eg Eg
Find: slow [ Match Case Search
Equipment
Description Costindex  Value of Co...
Clarifier mechanism: Rectangu\ar 20 ft by 120 ft 5126,000.00 |HECI 100.0 "
Clarifier mechanism:Circular 90 ft diameter 5105,000.00 |HECI 100.0
2 scfm fine bubble diffuser 358.00 HEC! 100.0
12 scfm coarse bubble diffuser $35.00 HEC! 100.0
550 scfm swing arm diffuser 516,000.00 HECI 100.0
|1 00,000 gal'd package aeration activated sludge plant $430,000.00 |HECI 100.0
50 hp high-speed floating aerater 525,000.00 HECI 100.0
p aerator $23,000.00 100.0
50,000 scfm at & psig capacity pedestal-type single-stage centrifugal blower $450,000.00 |HECI 100.0
12,000 scfm at & psig capacity vertically split i centrifugal blower |$21B,DUD.DD HECI 100.0
3,000 scfm at & psig capacity rotary positive displacement blower |$53‘DDU.DD HECI 100.0
50 ton cryogenic oxygen generation unit |$B,1DD,DDD.DD HECI 100.0
10 ton pressure swing adsorption (PSA) oxygen generation unit |$2,BDD,DDD.DD HECI 100.0
1 cuft of support media for attached growth denitrification |$5.4D HECI 100.0
1 =qft (cross-sectional) of distribution system and effluent weir troughs for attached growth denitrific... |$123.uu HECI 100.0
50 ft diameter distribution arm for a trickling fiter |$52‘DDU.UD HECI 100.0
42 inch diameter by 20 ft rotor for an oxidation ditch |$SD‘DDD 00 HECI 100.0
Rotating biclogical contactor with shaft and fiber glass cover (100,000 sqft of media) |.‘DB4‘DDD 00 HECI 100.0
120 sqft package fiter unit |$233,DDD.DD HECI 100.0
2000 Ib/day chlorinator |$4ELDDD.DD HECI 100.0
UV lamp installed (LPLI lamp) $850.00 HCCI 100.0
Replacement UV lamp 575.00 HCCI 100.0
Ballast replacement for UV lamp 5155.00 HCCI 100.0
Quartz sleeve replacement for UV lamp 575.00 HCCI 100.0
90 ft diameter thickener 5154,000.00 |HECI 100.0
1 millinn ATU/hr heating unit for an anasrohic dinestor |S58 000 00 HECI 100 0 ™
Accept Cancel
= S| = “ ”» “
g 29 =214 sty el =+ oM = AR ORPRRZ, 7[z2H4Ql ‘B

=
8 7hst “HIE 2|4 (Cost Index)” Y “HIEZ|4 3t (Value of Cost Index)"22 LIEZI
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37.

38.

39.

40.

41.

42.

43.
44,

45.

46.

O] FE2[EoME

o] FEZHoME

Z2|Fo 7ot

CIO[E{H|O[AS 2= HYTH LIES AA5H7| fIo “Accept’S S=HELIC

Equipment

S e O 0=t i M Al IO OO =
Clarifier mechanism:Rect lar 20 ft by 120 ft 5126,000.00 |HECI 100.0

Clarifier mechanism:Circular 30 ft di 5105,000.00 |HECI 100.0

2 scfm fine bubble diffuser 558.00 HECI 100.0

12 scfm coarse bubble diffuser $35.00 HECI 100.0

550 scfm swing arm diffuser 516,000.00 HECI 100.0
100,000 gal'd package extended aeration activated sludge plant £430,000.00 |HECI 100.0

50 hp hlgh-speed floating asrator £29,000.00 HECI 100.0
Sl ( I ( aerate

$24,000.00

S ALESCQ! Ol o] & HIO|M ZOoHH ‘Equipment Costing Database’ E&-
CH2 HAOAM A2 O C|O|E H|O|AS MEHFL|CE

& = Ef Equipment Costing Database : | Tutorial2 w
Hydromantis 2014, (LUSA Avg)
Standard 2014 (LISA Avg)

Sept 2007 (USA Avg)

July 2000 (LSA Avg)

1977 (USA Avg)

ance MNA Kr Material NA fyr Chemical NA & Energy MY

“Model” EE2-CI2 050|A “Estimate Cost of Current Layout” & 4
OtRS ZAAA gLct ¢t MECQ| HE G|O|&{7t H|E SUC{of] EA|EL

—I'_._
—|—_Jm
_O'ﬂ
2
=]
o

4 Y £2{2| UiSHRIZ 2|50t “Equipment” &S S2IgL|CtH

Tfob
o

. = ©E LEHHT| I8 HME “Slow Speed 20 hp Aerator” YH

CHAl S
SAIAH UL

E=z

o

Y TEO| A= AUS ME2 HIO[EH|0|A HIE gf $24000.00 Off 2H5t0] A=
o= YHO|EL AL YHOIEE|E HIE FEO0| A A+ ¢0IM LAWY WE
Off AlZto] & | USORZ] FATE AS 4T = 5+ AUSLH. ME2 O

O[E{H|O|& YEZS BIYSHY| 2ol =+ &0l YH0|E ZAtts Aol RelshAl=.

O-I

=]
[
-

CHSHAZLE ©7| 2I5H “Accept” = “Cancel’S S&I§tL|CY,

“File” E&-t+2 O'=0IM “Save As"E MEHSIO] O] REZ|HO|M A &t=F 20|
OtRS AZfLICt

CHSRAIRIZE LEEFIR, CHarAiRtel $2
Eoig 2L

I
Hr
2
$0
rr
HH
M
ot
=
H
-4
i
>
0f0
:Iog
i)
X
ro

“File name” YT O 0|52 Yot “Save”S S &LICH

CapdetWorksOf| Z&tEl & 71| H|E Sr=3t S50 Cisf A7HsIRELICH &
CapdetWorks A7} E% =z
UM S5t E T3
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Tutorial 3:
SMzelY 47

=c/% &7 PLH2E of7f

OF2] CapdetWorksS AH¥st2| QUJUTIH CapdetWorksS AlZI5tL

=L
1. FE2Y 29 ojorrs E7| fIah:
e ‘File” E&-O2 UiwOM 7t 2|29 TtY SZO0|A HEIFLC

e “File” =5-0+2 UI=OIM “Open”S AMEHEILICY,

. HEO Al “Open”HES (&) 2ot 22/ Ct
2. 59| £ 712 M Z BHLE AT ZQ, EE2|Y Ao 9[22 2ot 1
“Open” CHEHALZ} OHOf Q= 2{|0|0FR 220|M “Tutorial 2.c A" (F= HE 7ts3t

ot o|5)= gLt

=]
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FE2Y 29| |0|OFRO| LIEfLIL, 2 2Q| 7|22 ARSEILICY.

Hydromantis 2014, (USA Avg.) HO[EH[0|A7} CISEZ &[0, 2 HoMe FESIE 2 OA
MZ BtE CO[E{H|0|AS AFEEILICEH

4

“Override Design”
HRHEZ AJl5HY| Qo &2te| 22|del £

& H}0| U= “Equipment Costing Database” E2-CI2 AZ[0|A “Tutorial2” C
O|E{H}|0|AE HEHGIL|CY,

“Model” EE-Ct2 O40|A “Estimate Cost of Current Layout” S AEHSIO] 2{|0|
OtRE HAIEU Lt H|E GHO|EQ| St MEJL Costing Bar Off EA|E LIC}

HY OiwE UEUZ| 2o 2 28 &4 42" A4 E 5 S

2202 2t4E =2 Z0|AM “Edit Complete Mix Activated Sludge Parameters”
A EH L_I[_l-

[ S |

njo
o

“Design Override” &g Z2/&fLCt.

“Override Design” | 22A0f| |2 &FLICY

% Complete Mix Activated Sludge X
Mechenical Leration | B Design Override | Equipment | Replacement
Complate Mix Activated Sludge | Constants | MixedLiguor |  Diffused Aeration

Design Override

[ Dverride Design (DOVERRID} ]

Total Volume (DOVOL) 14269 m3 0
Tank Width (DOWIDTH) 10.0 m ]
Tank Depth (DODEPTH) 5.0 m 0
Pipe Gallery Width (DOPGW) 7.7329 m 0
Excavation Depth (DOEXDEPT) 1.3 m 0
MNumber of Tanks (DONT) G 0O
Mumber of Batteries (DONB) 1 0O
Required Air Flow - Diffused Aeration (DOREQAIR)  |23.538 M m3minf1000 m3 0O
Required Horsepower - Mechanical Aeration (DOR... |0.0 kW 0O

@ @ Accept Cancel

HIA| HIABORM, U SHO| HIE 4 UBUCH Of fHOIN 275
30l S48 WA LT

Note:

“Override Design” QL= 2{0|0}R0| H|23}5t2| o2 AL default Zte!

022 E[0|ELICE 222, ftof YUEo| 00| EAlE Z, Aol

H3AS sAS CHe 20l0tRS ZHSHIAI(RIl 5THA). 1 Tk CHAl O
35

tiste2t2 Soret A 3920 |2
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t

10. “Number of Tanks’= 4 2, “Tank Width’= 15m Z(Bt229| HH|E ZH {Z|5
7| ¢|3H), “Excavation Depth”= 2m 2 HZEFHL|CH
% Complete Mix Activated Sludge
[z etzliez Az | B Design Override | Equipment | Replacement
Complete Mix Activated Sludge | Constants |  Mixed Liguor Diffused Aeration
Design Override
Cwerride Design (DOVERRID)
Total Volume (DOVOL) 14269 m3 O
Tank Width (DOWIDTH) 150 m O
Tank Depth (DODEPTH) 5.0 m O
Pipe Gallery Width (DOPGW) 7.7329 m ]
Excavation Depth (DOEXDEPT) 2.0 m 0O
Number of Tanks (DONT) 4 0O
Mumber of Batteries (DONB) 1 ]
Required Air Flow - Diffused Aeration (DOREQAIR)  |23.538 M m3min1000 m3 ]
Required Horsepower - Mechanical Aeration (DOR... |0.0 kW ]
=) @ Accept Cancel
11. “Accept’S S=gfLICt.
12,048, 2 3 LISl B OIS LERAT| 9I3H “Secondary Clarifier’ 24 E 22
S2gU
13. M3 0% T=20|A “Edit Secondary Clarifier Parameters”S AMEHEHL|CY
14. “Design Override” &4 22I§tL|Ct
15. “Override Design” |3 8fA0| |2 EHL|C
16. “Excavation Depth"E 9 ft & HAgL|C}.

&% Secondary Clarifier

Secondary Clarifier| 8 Design Override | Equipment | Replacement |
Design Override
Override Design (DOVERRID)

Length-Rectangular Only (DOLEM) 0.0 ft
Width-Rectangular Only (DOWIDTH) 0.0 ft
Diameter-Circular Only (DODIA) 93.0 ft
Excavation Depth (DOEXDEPT) 9.0 ft
MNumber of Tanks per Battery (DONT) 4
Mumber of Batteries (DONB) 1

(I g o o o

@ @ Accept

Cancel




2719 HE-Ojnf A|AEIO] 2 = o UL 24 240 o AS AE
UA=2[0f thet YE= SIS
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17. “Accept’S 22§ |Ct

18. “Model” E2-C}2

H50lM “Estimate Cost of Current Layout”S AE
oIRE

=45t01 240
A EAFLICE oftel 20| HE THOl| LIEFELICY.

Present Worth $107,000,000 Project Cost $59,400,000 Operation $1,280,000 &r Maintenance $416,000 ir Material $375,000 ir Chemical $136,000 fyr Energy $639,000 ir Amortization $4,230,000 r

Of Chel2 Ao Arast #ish (CA] Zoff g8 oMo 2M)2A= BIEFYO I 2
Zolets S 2Pst| floh AE=|JAsUL. CHS0l £ © S8T override EAE FES =
AYHCt.

EHe B3 M| B LHOZ 37
19, & tELLHZ| 23l “Belt-Filter Press"H4E 2= 2
2|

20. =35t =l &5 Z0||A “Edit Belt-Filter Press Parameters”S M

21. “Equipment” &2 Z2I§L|Ct

B ST LI Cf

22. “Override Database Costs”S |3 &L C}.

% Belt-Filter Press

X
Belt-Filter Press | Design Override | & Equipment |[Replacement|
Equipment

Dverride Database Costs (ODC}
Cost Of:

1m Belt Filter System (CSBF1) 268000 5

OJ

2m Belt Filter System (CSBF2) 293000 £

@ @&

Accept Cancel

o
de Ag 2 = +

i}

- HAHY

23. OR A= BHASIZ| ot11 “Accept’S S §HL|CH.

24, “Model” EE2-CI2 0450l M, “View Cost Details of Current Layout™S MEHEHL|
Ct. [C}2 Yo = H|E 2H0|| Cist MEAIES & B

)2 2250 A8Y 4 USLIC]

AN

e “Details of Cost

]

Estimate” HE (
25. 0|0t

1 Hol3Yo| 228 AIES0]| “Belt Filter-Press”S 22!8tL|C}.
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26. 0f2 22 tt2tof = “Desig

C
MEEIUCHE A 2T = &

n Information”0|A 2m ©Q[e] HE Oo{t7t HAH0f
USLICH

My

% Details for Layout 1

Layout 1

De=cription Construction Operational

Primary Clarificat... 31,100,000

Belt-Fitter Press 51,020,000 531,500

Maintenance Material
535,500 510,900
36,740 50

Chemical Energy Amortization

$106,000 517,300 575,300

Belt-Filter Press

Description

Design Information
Belt fiter width

Complete Mix Ac... 55,030,000 5182000 595,500 588,900 50 $320,000 380,000

Secondary Clarif... 51,740,000 5115000 S57,700 17,200 S0 52,230 $130,000 hd

Belt-Filter Press

Show : Design Information Quantities Required Estimated Costs Mixed Units ~

Notes.

Number of units 1.0
Hydraulic loading per unit per meter of bett width T0.0 gpmiUS)
Hydraulic loading required per meter of belt width 130 gpm(US)
Final solids content 19.0 % W
Wastewater Quality
Parameter Influent Effluent Sludge
Maximum flow 0.0445 0.03238 0.0117 MGD{US) ~
Minimum flow 0.0445 0.0328 0.0117 MGD{US)
Average flow 0.0445 0.0328 0.0117 MGD{US)
Suspended solids 50000 100 190000 mg/L
% volatile solids 651 65.1 65.1 %
BOD 4550 109 17000 mg/L v

27. MIFAIR && BEUo
E

28. 4

O} Q3 ZHx|o] M o2 LIEILYY| I8H “Belt Filter-Press” 24|12 2

I

29. 223} = &= Z0||M “Edit Belt Filtration Parameters”S AMEHEHL|C

30. “Equipment” &2 Z§LICt

31. “Override Database Costs” | 38fAT} A3 &|Z| 42 B CHA| A2 FLICH

32.“2m Belt Filter System” H|22 $300000 2 HABIL|C}.

% Belt-Filter Press

- Equipment

‘BelFilrPress | Design Overice| ® Equent | Replacemen]

Owerride Database Costs (ODC)
Cost Of.
1m Belt Filter System (CSBF1)

2m Belt Filter System (CSBF2)

263000 5
3000000 5

[=E]

(=]

Accept | | Cancel
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33. “Accept’s ZI&HLCt.

34. “Model” EE2-C}2 050 M “Estimate Cost of Current Layout”S MEHGHH 2{|0]
OIRS A LTt H| 2356t T|0|E & MET} H|E 2tcHol| EA|ELCH

Present Worth $117,000,000 Project Cost $68,100,000 Cperation $1,280,000 fyr Maintenance $416,000 fyr Material $375,000 /yr Chemical $136,000 /yr Energy $639,000 fyr Amortization $4,880,000 fyr
LT M ot QMO Z 517/
S = Y T —

27| MNAHZ E25t F20|1 EZYLHEH0| Of0[20] EAetA| gEuch M, &E7%t
defaultZ M7cl= WS AT{E 2Lt

35. “Model” E&-Ct2 0|50l M, “View Cost Details of Current Layout”S AMEHSHL|
Ch [CtE -2, HIE 2d MEAR2 =+ 2o U= “Details of Cost

Estimate’ HHE(E)2 Zalsto) Liepy 2 QuaL|ct]
36 2[0[0}2 19| Tro|ZHES AQE 50| “Blower System™S 22I3HL|C},

37.0f2f EX ool Q= “Design Information”0lA 2|4 Z7| S 24 (Minimum
air flow capacity), 2td R4 (Safety factor) & Z st 57| 82 (Required air
flow capacity)?| 3 7tA| Oj2l0j&{E A4 & & YELH T

38. “Close™S Z&/gtLCt.

tse=2 §37| ¢ 2471 {8 2UA| EA=AE LT

39. “Model” =&-C+2 Hlw0lA “Edit Blower System”S A1EHSIL|CE.

40. 2 HRY EHOj|A], safety factor S 1.50M 1 2 HATLC,

% Blower System X
B Blower System] Design Ovem'de] Equipment] Replacement]
Blower System
Safety Factor for Blower Design (SF) 1.0 0
Blower Size (BLOWER S) Best Estimate ~ 0
(2] |2 Accept Cancel
41. “Accept’S SgLICE.

42 . 0|0} |= “Details of Cost Estimate” HE ()% =4

5101 A

=
)
_O'ﬂ
12
Hn
=
2
; (o]

i

imm
Ol

no n

-

i)

T

-

In}
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% Details for Layout 1 *

Layout 1

Description Construction Operational Maintena... Material Chemical Energy Amortizati... lIL
Hauling and La... 495,000 $104,000 50 &0 370,700

Utra-Violet Dis... 34,070,000 240,700 20,300  ¥157,000 8352000
Blower System 3$816,000 30 554,200
Other Costs $37,500,000 $322,000 S0 30 30 S0 52,460,000 w

Blower System
Show : Design Information Quantities Required Estimated Costs Mixed Units ~

Blower System for Entire Plant

Description Value Notes

Design Information A
Minimum air flow capacity 11800 scfm

Safety factor 1.0

Reguested air flow capacity 11800 scfm

Total capacity of blowers 11800 scfm

Mumber of blowers in use 2.0 v

Wastewater Quality

”~
W
Close
43. 537| M-S 238 ot oA 24 7] /Y A L st 37| /Y e

44 “Close”S Z2&/gtLCt.
£r8 BE9 2AHY b8 PL2Z 57

w2, 7H7Hel HlZ3d H|E0| 0|0 2y UAS = UL, AZ AYES Aolel xo|z2 Qlsf
CapdetWorks ¥n2|S0|Me| Ztat Lx|5HA| Y2 £= UL 0] E%, 7712 TtE HI&S (H4:
construction, 2%: operation, 82|: maintenance, Z{&: materials, 3tsFE2&: chemical, OfHA|:
energy, 2548 amortization)of| Chslf 7fEHe=2 R4et & £ QUSLICH O A0, UVA=
&z (Ultra-Violet Disinfection)2| 22 2 |A| HEZS HAY AL|CH

45. UV 253219l HY o|wE LIEIH?| 231 “Ultra-Violet Disinfection” A& <=

213t

ol

46. O 32 Z0{|AM “Edit Cost Override Parameters” £ MEHSHL|C},

0

47. “Override Annual Maintenance Cost” ¥2| A IYAE MENGIT 0|0 AL5t=
Qladmof 25000 2 Y&AFL|CH.

48. “Override Annual Materials Cost” &2| #|38fA S MEHSI 0[0f &Sst= Y
TCof 100000 2 YATLCE
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% Cost Override X
B Cost Override |
r Cost Override
] override Construction Cost (ORCC)
(CAPCOST)

[] override Annual Operational Cost (OROC)
[ANDC)

Cwerride Annual Maintenance Cost (ORM)
(AMMC) 25000 5

Cwerride Annual Materials Cost (ORMA)
(ANMMC) 100000 5

[] override Annual Chemical Cost (ORCH)

®» O [O [P

[ANCC) 5
[] override Annual Energy Cost (ORE)
(ANEC) 5 B

[] Override Annual Amortization Cost (ORAM)
[AMAM)

@ | Accept || Cancel

49. “Accept’S Z=/gtLICt.

50. 2{|0|0tR2 ZHEAISt & HIo| U= “Details of Cost Estimate” HE ()% e
50 MEAES AT EL(Ct

51. UV A% &52 A3E 510 R4 & A=z 710 st 2tk Lxlsh=2R| 4TS
Ct, &3t 92 U 22 H|E0| CapdetWorks LD2|2O2HEf 2 &1 Y| &

C= 248 LIEFHZ| QI8H UV A9 ME2HQlI B “Estimated Costs” TH2HOl|Af
W2 Att= Ho| Fogrct

5 Details for Layout 1 X
Layout 1
Description Construction Operational Maintenance  Material Chemical er Amortization
Hauling and Land Filing $485,000
Ultra-Violet Disinfection 54,070,000 $25,000 $100,000 520,300 §157,000 $352,000
Blower System 218,000 0 0 S0 50 20 554,200
Other Costs. 537,500,000 $322,000 S0 S0 50 50 52,460,000 v

Ultra-Violet Disinfection

Show : Design Information Quantities Required Estimated Costs Mixed Units ~

Ultra-Violet Disinfection

Description e i Notes
Estimated Costs ~
Construction and equipment cost $4,070,000 5
Cost of installation 52,440,000 3
Total cost of UV lamps. 51,830,000 s
Operational labor cost 50 Syr

Overridden
Overridden 4

Maintenance labor cost

Maximum flow 254 6.4 MGD{US) ~
Minimum flows 999 999 MGD(US)

Average flow 13.2 13.2 MGD(US)

Suspended solids 15.0 15.0 mgiL

% wvolatile solids 1.7 1.7 %

BOD 6.1 6.1 mgiL

Soluble BOD 3.18 3.19 mgil hd
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52. “Close™E 22/t C}.
32 0] SE2|0| AREYUCDZ File” EE-LH2 OiIR0IA “Save As"E Hekst

53. ¢ Reo
of 2lojotRe MYBILICH

54. CHSHAIRP LIERLIRI, ChEtAIRtl SIRE0| Qs B S =78 ARBSH HXs
Eoig #sU

55. “File name” Q2{L=0| I 0|22 YABHLIC

56. “Save”S 2L Lt

¥ otz A M3 SO ofs) AEIISLICE 3,

0] £E2|YU0|M= CapdetWorkso| Zate
0| SE2|¥S CapdetWorks AA7t 240|9} obAMo| Ao wat D2E7| Qs Ao
2|93} (localization)ofl OIM 223 I 7tz EZo| 250 AS5HALLICE



Tutorials 29

Tutorial 4.

AT SN A

HofME ChEel WES R AU LH

BHE HAof Cfgt DIZE 24 MY
CapdetWorksE A|25t2 RE2(Y 39| 2{0/0tRE =2{ZUCt

1. RE2Y 39 2f0|oRE B7| L5t

e CFile” E&-t2 OIw0IM 7HY 229 Ot SS0M FE2Y 3 &[0|0F=

=2 "y
e “File” E&-Ct2 O70A “Open”S MEHEIL|CE
2() ztop 2213}

e = HIOM “Open” HES
2. 59 & VIR 84 & StLUHE AIEY 3%, REE2(Y T fIx|E ot B
“Open” CH2FA} = 20|0tR 220 “Tutorial 3.cwl" (£= XHE 75
A E]

oty 0|5)E e Ct

ko]
|_
5

2|5

3. “Open”S S2&/gLICt

o
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FE=Y 39 =|0[0fRO| LtEtE

Z0[1, = 0o| 7[==2 AtEELCH

O] RE2|YOM 7|22 2 H3E|l= “Hydromantis 2014, (USA Avg)'S AFZEHLICE.

4. & Hio| 2= “Equipment Costing Database” E&-Ct&
2014, (USA Avg.)” HIO|E{H|O|AE M

A0 A “Hydromantis
Jd EH o|-|__| |:_|»

5. o BF BY 2242 HRIBYIM £

Activated Sludge Parameters”S EHEHL
6. & =% &4

override HAYAE SHAIRLICE
7. “Accept’E ZS=FL|Ct.

8. “Model” EES-CI2

OtRS

23S st “

ICF.

S22 UISHARI0|A “Design Override” €40f| 25t design
A

9. “Analysis” E&-CH2 0|50l A “Sensitivity Analysis”S M

0|40l Al “Estimate Cost of Current Layout’s &
= ATt HE G|0|g] s MET} H|E o] HA|ELCH

Edit Complete Mix

SECIE Y

EefLct.

DIZE 2M 23 Mo ofefer 22wl 0| £ 0] 22 YA CapdetWorks?t AtEElE A
24 Z0M SEHEE ZABH| /5t ARBE & U=Al LIEHUWY| 25t AR AYLICE
ILE 2M 2 2MsS 5| fIgt 2 ViR §4E 21 JdsUohL
% Sensitivity Analysis >
Parameter Selection Range Settings
Process : influent Wastewater ~ Currentvalue 50000.00 mard
Low value 25000.0, ma3id
Parameter: | Average Flow w High value : 125000 m3/d
Mumber of steps : 9
Run Analysis
Blank Graph
100
75
50
25
0
o] s o 15 20 25 30 3 40 45 S0 55 w0 65 YO 73 80 8BS 90 95 100
Close
“Process’” E&-CH2 HAOls E2Y HBEO| Q= 2E ©f 20| 2=20| D, “Parameter’ E&-
O gfA0l= MEls SHOM 0|8 7tsot Tfet0|E el 50| ASU L
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10. 220 A= 3HS LBIS 517] 25K “Process” =-CH2 EIAE Z2ISHIAIL. &
E-Ct2 050 U= “Influent Wastewater’S MEHSHL|CT

0

11. 0|2 7}56t O2t0|E{E HTHEY| 2|5 “Parameter” E-CI2 0= 2T
O] 27| oMo M= “Average Flow'S = =Z0j|A MeEdSL|CE

OEo2 2719 S2fold 2ES ARSI =8®4 (0] 3% Average Flow: BRI HelE
U
12. “Low value”0f| 12500 m*/d € {511 “EnterS FELIC}.
13. 22 WO Z “High valueS 150000 m*/d 2 ¢/2i5t1 “Enter’S SEUCt
% Sensitivity Analysis X
Parameter Selection Range Settings
Process : |I|luenlWastewater v| Current value : m3id
Lowvalue : m3id
Parameter : |ﬁaremgeFlow v| Highvalue : m3/d
Mumber of steps : ljl
14. “Run Analysis” HHES Z2/&Lct
24 S X-20ls 5 HAERRY), Y-20E S4U4EIZ)E IR 14TE BAY HYUD
X-5 =22 %M ScHOIHZ Holgt FA #22 SHEUCkE Aol FolgLct]

O] Z2iZOoM Hall= 6712 HEES 7I2|7|112, O CAHoME 370e] HERO| BYSHA 22Ut O
Olf= Y= =50 7t 2 Aol %& A7| 2o As42=2 ST G2YUT 2L, Y =

T3z 2z Y 71 MBIHA B T 4 AU

Entire PlantImpact - graph  Entire Plant Impact - table

Cost vs. Average Flow

270,000,000 {7
260,000,000
250,000,000
240,000,000
230,000,000
220,000,000
210,000,000
200,000,000
190,000,000
180,000,000
170,000,000
160,000,000
150,000,000
140,000,000
130,000,000
120,000,000
110,000,000
100,000,000
90,000,000
80,000,000
70,000,000
50,000,000
50,000,000
40,000,000
30,000,000
20,000,000
10,000,000 { [+

[«] [o] [=]

#

10,000 20,000 20,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000 110,000 120,000 130,000 140,000 150,000
Average Flow - (m3/d)

% Present Worth 8 Project Cost = Operational Cost  Maintemance Cost == Chemical Cost —* Energy Cost
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2t 715 2= Tet Y& =501 #3=D 10| M2t 20l HEV 2E His A2 ¢ & US
AYLILt O] EZS ARSI AFEAL 2y U= O HEEZA & 4+ USLIL

15. "% 07" BIES o2 ¥ S2Ysich

Entire PlantImpact - graph  Entire Plant Impact - table
=m 7|27 Cost vs. Average Flow

2,200,000 {[
2,100,000 {|
2,000,000 {|
1,900,000
1,800,000
1,700,000
1,600,000

1,500,000
1,400,000
1,300,000
x4 Z0)74,200,000
$ 1,100,000
1,000,000
200,000
800,000 {[
700,000 {|
800,000
500,000
400,000
300,000
200,000 {|

wopoo{f

10,000 20000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000 110,000 120,000 130,000 140,000
Average Flow - (m3/d)

150,000

~®- Present Worth # Project Cost # Operational Cost Maintenance Cost = Chemical Cost * Energy Cost

o 42 QA BHIEOM Bo REQ TS 2OFASLICH £ JH7HS THelSFOIA

= 2
oietojg el s Aldste A 7%3 LIC.

5IIR| CHel ZAoy CYst DIZHE 24

16. Process E&-Lt2 HAE ARESH0], Tl 38 ==0i|lA “Primary Clarification”S
MBS T,

17. MEAZ|O] QUR| QICHH, Parameter E&-CH2 BIAO|A “Surface Overflow Rate”™S

EHE]
e
Meystct

18. “Run Analysis” HHES Z=2I§LC}.
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Fotge ¢

o

@& sensitivity Analysis x
Parameter Selection Range Setings
Process Primary Clarification ~ Currentvalue gal(US)(saft d)

Lowvalue : gal(USY(sqtt-d)
Paramoer: N AT
Numberofsteps: | 9]

Entire Plantimpact- graph  Process Impact - graph  Entire Plant Impact - table  Process Impact - table

Cost vs. Surface Overflow Rate

125,000,000 {77
120,000,000
115,000,000 {[*
110,000,000
105,000,000 1|
100,000,000
95,000,000
90,000,000
85,000,000
80,000,000 1|
75,000,000
70,000,000
65,000,000
60,000,000
55,000,000
50,000,000
45,000,000
40,000,000
35,000,0001
30,000,000
25,000,000 1
20,000,000
15,000,000
10,000,000

5,000,000

o]
=]
9]

&

—_—
400 200 1,000 1,100 1,00 1,300 1,400 1,500 1600 1,700 1,800 1,900 2,000 2,100 2,200 2,300 2,400 2,500 2,600
Surface Overflow Rate - (gal(us)/(sqft'd))

8 Present Worth - Project Cost_ Operational Cost___ Maintenance Cost = Chemical Cost_+ Energy Cost

Jefzof LEHt BH 2otg2 SHE H|E0| Cisl FT0| L= Ag lojguct 2y, BH
SE O QL 12t 2Mo| thet S A=l 2 = ASUCH
19. “Process Impact” &S Z2I§HCt.
&% Sensitivity Analysis X
Parameter Selection Range Setlings
Process © Primary Clarification v Currentvalue gal(US)(saft-d)

ol
PN

=L

Low value : gal(US)(sqtt-d)
porameter e BB ato
Numberofsteps: | 9|

Entire Plant Impact - graph Process Impact-graph Entire PlantImpact -table Process Impact - table
Cost vs. Surface Overflow Rate
1,700,000
1,600,000
1,500,000
1,400,000
1,300,000
1,200,000
1,100,000

[a]
El
o]

1,000,000
500,000
800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000

.
900 1,000 1,100 1,200 1,300 1,400 1500 1,600 1700 1,800 1900 2,000 2,100 2,200 2,300 2,400 2,500 2,600
Surface Overflow Rate - (gal(US)/(sqft'd))

& Construction ~# Operational —+ Maintenance Material == Chemical  Emergy = Amortization
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20. A|AED SYEE Ao O2iZ 0|0|A[E F7| flafl 2 2= StHe| “Copy to

B
clipboard” HE ( )= St

21. 9= HEAﬂ}d E= ADYHEAE Z22H (0. Microsoft Word/Excel)& €1,
O|0|R|E g7 lsil O T2 L{oj|M “Paste” HHE=S ALEEILIC

oco=2

22. Y EF-CI2 OF0M “Save As"E 1EHGHY] oI &t=E O FE2[HQ| 2{0[0f
Z

23. CHSHAREDF LEELLEEH, CHSHARZEO| SIE RO Qe HE M T35 AtEs] HAsH
E4E 25U
24. “File name” & T D|YU0|IES UHSEILICE
25. “Save”E Z2I§tLICt
£ MojA= CapdetWorksol| Z&tEl RIZHE A EZ0f Cfsi Aofst¥SUCH £35], ol EE2|H
oME 2ME QIst 4%, 238 2o 23, U A 3F E£= EFY o9 3HOM Oj7fRso

& A0 CHH S%OMELIC}.

of
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Tutorial 5:
CIE dAeb H|ws}7|

= oAM= EE29

OE 54 242t b5ty

A 22 E0M QalstY|

7Aret ZAHE HZof= Ljo/E/

MMAS 25 M2 2iojotRe of

2HS LT,

= l_-|E_I|-|6H_

“File” E&-CI2 H=0IM “New'S L ct.

E2Y HE0| “Influent Wastewater” ZH3]|

QUK AN 1 3 BHAUR R

Influent Yastewster

£ S guc
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5. “Model” EE-C}2 0|50 M “Estimate Cost of Current Layout”S MEHSIO] 20|
OIS HAELCt H|E GHO|E{7t H|E StcHol| LIEFE ZHL|C.

=2 Ad

Present Worth $21,800,000 Project Cost $17,200,000 Operation $355,000 fyr Maintenance $27,500 fr Material $6,540 fyr Chemical $0 Ar Energy $1,120 fyr Amortization $1,410,000 ir

H|23}ot ZtEHst 2|0|0tRS 2 CapdetWorks2| Bl EZIE0f sl A& L Ct,
6. & HZ OwE LIEIWY| flaf EE2Y EE HIEHOAM & 0|82 2= S

7. 220|M “Duplicate”S ME4EIL|CY.

B Layput
[1 Inser
v| |BE | % Delete
2 Rename
ction Duplicate

O e MZ2 Yol ool AHRS MYBLICL T3 S2Y 2 A oolH-23 7|57}
HYE dEdE AHE BEUC 0 32, 74 AAet 12 JMA| A = Cf 'Layout 1" B0 U=
250l AL/t
Data Link Indicator
4>
Dependent Object
Layout 1 8 Layout 1(2);
Note: ZHE Ast= A2, AL8At= CE 2[0[0tR0Me ALKYES FAIE =+
UASUC 0] EZE2 ETH HO[E7t 3E MAE flah otHel YOO
LR RO ClOlE Y A4l LB UAAOF FUCH 2712, ofF
HAOIMER| parent Z{H|Q| HAO|F E= dependent 29| M O|xE
AFESHO H[OE{E HREY £ JUGUCHL HY 0w Z& HoHs £4
PetE ZEst d3El= Ao FOSHYAIL. O] OfAoM, & o MEAQ
O E40f oish & = AYUCt
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8. 12 A2 HHE 25 S2st A HYLFE 7tMZULCE
9. “Link Data” O \+3=20| ZREE2 HME O|SELCt

“ . ”» = =
10. EA|El 220f|A “Remove Link to Data--"S MEHEL|C}
@ Capdetworks* - [m] X
File Edit View Layoul CostData Modsl Analysis Help
D B % 8 d s @B G BE Ef Equipment Costing Database | Hydromantis 2014, (USA Avg)
PresentWorth NA Project Cost NA Operation NA At Maintenance NA iy Material NA yr Chemical NA fyr Energy NA A Amortization NA iyt >

E Influent
B Flow Splitiers

4

3

E Pumping Station

E Preliminary Treatment
E Chemical Treatment
B Primary Treatment

D Equalization

Influert Wastewater]
ES

@ Primary Clarification .

B Suspended Growth -C,N

E Suspended Growth - G,N.ON,P
B Suspended Growth - Other

Bl Aftached Growth

=l Secondary Clarifier

) Tertiary Treatment

E Effluent Discharge

E Biosolids Treatment

B Biosolids Thickening/Dewatering
El Biosolids Incineration

B Biosolids Disposal

<

- anai Chafication] |

Edit Linked Primary Clarification Parameters

Edit Linked Cost Override Parameters

®
®
X
-
s
a

Edit Labelimage

 User Defined Processes Layout1 @ Layout1(2)

Table Type | Cost Summary ~| &
Cost Summary

<

Cost This Unit

Link Data ‘ W Linkto Datafrom Layout 1 Location [5,3]

Remove Link to Data from Layout 1 Location [5,3]

~

=

=

Construction Operational (iyr)

Maintenance (yr)

Material (fyr) Chemical ()

Energy (iyr)

Amortization (yr)

=2

= =
—2|-0|_|

il_

—

#I5HA| gLt

" [Primary Clarification |

12.12F 21[2] 239 MR g2

&l

=227

£

Qs 1 2F AHR| A

i
40

Z2Z20j|A “Edit Primary Clarification Parameters’S AMEHSIL|C}

14,1 2t 242A| RO, HLFHOIA 24

2| Z
o

154 0|

o —

MR 2 “Type of ClarifierEs H4

=

.fw Frimary Clarification

Primary Clarification
Design Basis (DESBASE)

B Primary Clarification | [Remaval | Design Override | Equipment | Replacement|

Average Flow

L

s

O
Surface Overflow Rate (SURFACE ) 1000.0 gal(Usy(sqft-d) ]
Sidewater Depth (SIDEWATE) a0 ft 0
Specific Gravity (SPECIFIC) 1.05 0
Underflow Concentration (UNDERFLO) 40 % ]
Weir Overflow Rate (WEIR OVE) 15000 gal(Us)ift-d) O
Type of Clarifier (CLARIFIE) Rectangular w 0O

(2] & Accept Cancel

S

Lt
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15. “Accept’S S2I&tL|Ct

16. Ofl=0llA| “Rename”S AE4G}IT
0|52 HAFELICL

Lod

oz 2215t0{ 0| 2{|0|0}F2(Z, “Layout 1(2)")2]

17. Af O|22Z “Rectangularg 35t “OK’E Z2I§tLct
18. 2 &R 2{|0[0IR B2 FZOtLICt. (“Layout 17).

19. 0| EHO| O|EE “Circular2 HZEL|C}.

=]

OlA MAIE B|W3t7| 2I3HA

20. “Model” E2-CI2 O|50|A “View Cost Details of All Layouts™S MEHEL|C} [O]

EM2 Mejste 2102 TiYo| Y BE 20j0tRe ASHOE A MAECHs
20l ROBHIAIL ]

Model Analysis Help
& EditBlower System

Estimate Cost of Current Layout
View Cost Details of Current Layout
Estimate Cost of All Layouts

View Cost Details of All Layouts

oo & [ M

Generate Report...

“‘Summary of All Layouts” 22 27{e| thetez= LiR QLT HO| ACREER ID2ME LYo| 2t
oot 0o UHE HIES| JRE HAIFULC 2o 221 Lz £22 2t 2{0/|0tR9
MEALES LIEFHLICE 2+ 2j|0|OotR0fl= & 7t+A|9] €40] UELICH.

G Summary of All Layouts

X
o= | LayoutSummary
e Present Wor Project Operatonal aintenance ater emic nerg Amortization o
5 Ir ; rcular 21,800,000 $17,200,000 _$355,000 2 5540 : 120 51,410,000
ummaw D ﬂ -r.-r',.r"rr.. Rectangular 522,500,000 $17,800,000 $255,000 $27,500 $10,500 $0 $1,120 §1,480,000
/ ts within th -
-F I(" Details
. Gircular Rectangular
project crau
:|
500 5,540 0 120 61,300 b
516,500,000 526,000 50 50 e 50 51,350,000
Primary Clarification
Show: [4] Design Information  [7] Quantities Required  [7] Estimated Costs Mixed Units ~
ﬂ’_,f Primary Clarification Waste Sludge Pumping
ipton

saft
saft
n

Details of each
layout displayed

Ib/sqft o)

WGDIUS)
100 297

WGDUS)

100 297 0.032 WGDIUS)

220 2.4 40000 molL

750 750 750 %

220 150 22200 mglL v

Close
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Z0|lM “Delete”S MEdLCE,
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. “Close”S Z2|&tLCt.
22. “File” EE-CI2 O50|A “Save As"S AEHSIO] O] 2|0|0tRS A &EtL|Ct.
AN HHE st A=E 2i0|0tRS H|wsk= Ao CisH A7Hst, TS HAE 0|[e
20|0tR S S2I0|11 CtE CHete| MA|Qt Hlust= Zd LT
CIE & &7ef b/u5/7/
SE2|H 20|A THE 2i|0|0tRE =2{2t A[ZRLCE,
[influert Wastewater | [Preliminary Trestmert | \Tmary Clarification | o e’a‘\ude ivate: econdary Clarifier [Ukra-olet Diginfection |
W =0
==
[ludge Fiotation Thickening |
[£nzerobic Digestion | [Beh-Filter Pres= |
&F8
23. 5E2|¥ 2 9| g|o|otRE LTt
24. € BIO|AM “Equipment Costing Database” E&-Ct2 2fA0|M “Hydromantis
2014, (USA Avg.)’Gl|O|E] H|O|AE dEHGIL|CY
25. WY O ®S LIEIWY| s E2Y EE HIES| & 0|58 2= St
26. 22 Z0|AM “Duplicate”S MEHSHL|C}
27. THSHARREIE LIEFLEH A 2{0|0FRS “Trickling Filter2 A &gHL|Ct.
28. “OK’E 2=gLt
29. “Layout 170jlA “Activated Sludge”Z 0|22 HAEILICT
30. 21 Qe StHO|| 2f0[0tRE 7tM 27| |8 “Trickling Filter &S 22I8fLC.
31, YOS LIEILY] 2o 23 E 2t =8 & S2{X] A E 2= St
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Secondany Clarifier| |U|tm-\do|et Disinfe-:tion|
—— E=
& h_q
==l

Edit Complete Mix Activated Sludge Parameters

Complete Wiz Activared | i |
H Sludige H

|
""""""""" §p Edit Cost Override Parameters
> Delete
+ Delete Wastewater Connection
A EditLabelimage
Link Data »
~  CostThis Unit
33. F 71| 230 25 “Yes'S MEHYLICL (O|A2 & =2A| ZAet /MRS A
Agt 2L

34. 24 £ Ho| Q= “Attached Growth” 128 AMEHSL|CH
35. E2 B E0| “Trickling FilterrE =2 8L|Ct.
36. 22 RY¥ 58 dEs ItEgUCL

e 1z AIHZ|OM trickling filter(&40{4h2

o 22z} 21MZ|0|M ultra-violet unit process 2

37. 4011 2 SR ™A Atolof Hioly F3E ThSLIC

4 i Edit Secondary Clarifier Parameters
@ Edit CostOverride Parameters

Delete

X

 Delete Wastewater Connection
+ Delete Sludge Connection

F:

Hauling ai Edit Labelimage
|
Link Data sy Linkto Data from Activated Sludge Location [7,3]
~ (CostThis Unit Remaove Link to Data

Influent Wastewater Preliminary Treatmerit

Anaerobic Digestion Belt-Filter Prass Hauling and Land Filling
Cprallo!
O Rt
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38. “Model” E2-CI2 O|50|A “View Cost Details of All Layouts”S AMEHEHL|C},

% summary of All Layouts x

Layout Summary
Layout Name Present Worth Project Operational Waintenance Waterial Chemical Energy Amortization m

Activated Sludge $108,000,000 550,400,000 51,280,000 5416,000 $337,000 5135,000 $641,000 54,300,000
Tricking Fiter 589,200,000 552,300,000 51,100,000 $345,000 5269,000 511,000 $376,000 53,710,000

Details
Activated Sludae  Trickling Filter

Activated Sludge

Description Construction Operational Maintenance: Waterial Chemical Energy Amortization 0
Sludge Flotation Thickening  $3,830,000 5228,000 37,200 538,800 59,540 5107,000 5302,000 Y
Preliminary Treatment 51,140,000 5126,000 $51,300 528,500 El 55,290 575,700

Anaerobic Digestion 55,610,000 5149,000 581,300 545200 S0 528,300 $443,000

Primary Clarification 51,100,000 579,000 $39,900 510,900 S0 51,280 583,900 b

Sludge Flotation Thickening

Show Design Information Quantities Required Estimated Costs Mixed Units ~

Sludge Flotation Thickening = Polymer Feed System

Description [

Design Information -
Air to solids ratio 0.02

Air pressure 60.0 psig

Solids Ioading rate 10.0 Ibi(saft-d) w

Wastewater Quality

Influent Effluent Sludge
Maximum flow 0.292 02 0.0918 MGD(US) ~
Minimum flow 0.292 02 0.0918 MGD(US)
Average flow 0.292 02 0.0918 MGD(US) v

Close

0| 2Moz Aa04 dAREC & S22 dA7F FE2{2|A HIKCH= A8 & & ASULCH &Y
S2{Z| AAHIO| CHERO JHE|n2|ofM E5] oHZ| FIE2|0AM CS HIKCH= AE A = 2
USLICE,

39. “Activated Sludge” &S MEHSI T “Anaerobic Digestion” tHlad S 2l Ct

40. A7 HE MMO|M, EO| “Quantities Required” 272 AFEEHL|CT

41. “Trickling Filter” iS22 Xslstn 22 B2 ZHAgL Ct
0| Aats H404d0| &d &8 UYilstke Aoz Qs BtE0{R|= 20|18 EoFLCt &2 33
Hat2 QISH M| H|ZO|AM2| f0[&0F OfL|2t, 2{|0|0tR0f| Qe CHE T3Sl MA[of cHst Hsk
ESH AT 2 4 USLICH

42. “Close™S Z2I&tL|Ct
SHHACZ MA 9 NEAIES AT 2 £ QELICH d2iLt Z21t9| QM 23S =0 2AO0| UAS
=1

24 OF=2/

'~

3 o

—

SIEOM 2H9| MFARE B A=

rl'-l

A2, 23 o

—

njo
nn
1
H

o
o>
T
In}

43. “Model” E&-Ct2 O50|A “Generate Report’S MEHSHMA|L.

BAM &48 HEot=0l AMEBEl= “Report Setup” CHIHAPIF LIEHY ZYUCE & 7§ 0|42
AO[0rRE EUMO| ZFFAF|Z7] floi HHMOEE EAlsts A3 =A7F ZF 20[0kR Ol o
USHEL L HAE 21M 23 Z2f0f st AL

—
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