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Life Cycle Cost Modeling

Factors considered : INPUT VALUES DEFAULT VALUES REHAB (DEFAULT) Reference Comments
SEPARATE SANITARY SEWER SYSTEM:
POPULATION 260,000
Establishments
Housing Unitz{person per housing unit) 2.5 2.6 (US Average) Ref 4
Industrial Est(% of total population) 0.10% 0.1% of population Assumed
Businass Est{% of total population) 1.50% 1.5% of population Assumed
Education Institutes(% of total pop) 0.025% 0.025% of population Assumed
Recreation and other facilities|% of total pop) 0.15% 0.15% of population Assumed
Percent of Populatioin Associated with
Industrial Est 10% 10% of the populaton Assumed
Business Est 40% 40% of the populaton Assumed
Education Institutes 20% 20% of the populaton Assumed
Recreation and other facilities 5% 5% of the populaton Assumed
Percent Population Increase per Year:
Popuation Increase for first 5 years 5% 1 % per Year(5% for 5 years) Assumed
Population increass for 5 - 10 years 5% 1 % per Year(5% lor 5 years) Assumed
Population increase for 10 - 15 yaars| 5% 1 % per Year(5% for 5 years) Assumed
Popudation increase for 15 - 20 years % 1 % per Year(5% for 5 years) Assumed
Population increase for 20 - 25 years 5% 1 % per Year(5% for 5 years) Assumed
Population increase for 25 - 30 years 5% 1 % per Year(5% for § years) Assumed
Length of sewer(Main ling) per Unit(in Milesg)
Housing: 0.008 0.008 miles/unit Assumed|
Industrial ast : 0.015 0.015 miles/unit Assumed|
Business Est: 0.015 0.015 miles/unit Assumed|
Education institutes 0.02 0.02 miles/unit Assumed
Recreation and other facilities 0.04 0.04 miles/unit Assumed
Sewer Trunk 10% 10 % of Main Lines Assumed
Piping classification{by size)
Sireet laterals 4 inchas) % J4% of total is 4 inches Assumed
& inches 33% 33% of total s 6 inches Assumed
8 inches 33% 33% of total is 8 inches Assumed
Main Linas 8 inches 3% 34% is 8 inches &8 $afinch-diafoot Assumed
10 inches 33% 33% 10 inches 58 $8/inch-diafoot Assumed
12 inchas 33% 33% 12 inches 54 $8inch-diaffoot Assumed
Sewer Trunk 24 inches 20% 20% is 24 inches 59 $a/inch-diafoot Assumed
20 inches 20% 20% is 30 inches 59 $9inch-diafoot Assumed
36 inches 20% 20% is 36 inches 59 S9/inch-diafoot Assumed
42 inches 20% 20% is 42 inches 59 $9/inch-diafoot Assumed|
48 inches 20% 20% is 48 inches $9 $9/inch-diafoot Assumed|
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7 _|Pipe Joint-Specing
Street laterals-Main Lines
Housing: 0 20 featfoint £120 15120/inch-dia Assumed
Industrial gst : 20 20 featfjoint $120 $120¢inch-dia Assumed
Business Est: 20 20 feetjoint $120 $120/inch-dia Assumed
Education Institutes 20 20 feetfoint §120 $120/inch-dia Assumed|
Recrealion and other facilities 20 20 feetjoint $120 $120/inch-dia Assumed|
Joints{Main Linas) 20 20 feetijoint §6 S6/inch-dia Assumed
Joints{Trunk Sewear) 20 20 feetioint £6 $68/inch-dia Aszzsumed
8 |Manhole-Specing in feet
Mair lines 300 1 per 300 feal Reference 1
Trunk Sewer 400 1 per 400 feal Referance 1
9 [Manhole{Sizes) in feet
For pipe sizes 8 fo 12 inches 4 4 feet dia £150 $150/400t-dia Assumed|
For pioe slzas 24 inchas 5 4 feet dia F150 £150400t-dia Assumed
For pipe sizes 30 inchas 6 4 feet dia §i50 §150F00t-dia Assumed
For pipe sizes 42 inches ] 5 feet dia §150 S150400t-dia Assumed
For pipe sizes 48 inches 8 G feet dia §i50 $150 oor-dia Assumed
10 [Inflltration
10-A infittration Percentage 0.0%
Manhole 0 0 gpid per manhola
Pipe lina 0 0 gpidpf
Street laterals-Main Joints(6 fo 8 inches) 0 0 gpid
Sewer Main Joints 0 0 gpid
Sewer Trunk Joinls 0 0 gpid
10-B Infiltration Percentage 10%
Manhole 1 1 gpid per manhaole Assumed
Pipe ing 0.005 0.005 gpidpf
Street laterals-Main Joints{6 to 8 inches) 0.2 0.2 gpid Assumed
Sewer Main Joinis 0.2 0.2 gpid Assumed
Sawer Trunk Joints 0.2 0.2 gpid Assumed
10-C Infiftration Percentage 1%
Manhole 25 2.5 gpid per manhole
Pipe line 0.015 0.015 gpidpf
Stroet laterals-Main Joints(s to 8 inches) 0.7 0.7 gpid
Sewer Main Joints 0.7 0.7 gpid
Sewer Trunk Joints 0.7 0.7 gpid
10-D) Infiltration Percentage 61%
Manhole 35 3.5 gpid per manhole
Pipe ling 0.04 0.04 gpidpf
Sireef laterals-Main Joints(6 to 8 inchas) 1.5 1.5 Epid
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Sewer Main Joints 15 1.5 gpid
Sawer Trunk Joints 1.5 1.5 gpid
Default
11 _|Rainfall per Year Days %% Infiltration Days % Infiltration
Number of Days with % Infiltration 245 0% 245 0%
Number of Days with % Infiltration 100 10% 100 10%
Number of Days with % Infiltration 20 31% 20 30%
12 |Average per Capita daily flow
Residantial: &0 60 gped Reference 2
Industrial: 60 60 gped Reference 2
Business 25 25 gped Reference 2
I Educaticnal 20 20 gped Reference 2
Recraational 10 10 gped Reference 2
12 |Transportation Cost(O & M, repair, 50.0000040 | $ .000004g0m Reference 2
pumping station)
13 |Treatmen Cost
Fiant 1 uplo3mgd|  $0.0008 § 0.0008 /galion Assumed
Plant 1 3 -4 mod $0.0007 § 0.0007 /gallon Assumed
Plant 7 4 -5 mgd $0.0009 § 0.0009/gallon Aszumed
Piant 2 5-6mgd| $0.0010 |5 0.001 /galion Assumed|
Flant2  &-8.5mgd $0.0009 § 0.0009 fgallon Assumed |
Plant 2 8.5 - 10 mgd $0.0011 $0.0011 /gallen Assumed
Plamt 3 10- 11 mgd $0.0012 § 0.0012 /gallon Assumed
Plant3 11-13.5 mgd 50.0013 § 0.0013 /gallon Assumed
Plant 3 13.5 - 15 mgd 50.0014 § 0.00714/galion Assumed
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Convensions Used:

gpmd: Gallons per mile per day

gped: Gallons per employea per day

gpecd: Gallons per capita per day

gpid: Gallons per inch diameter per day
gpidpf: Gallons per inch dia per foot per day

Reference :
Ret 1 : EPA Manual

Ref 2 : National Conference on Sanitary Sewer
Overflows{550s)
April 24 - 26, 1995
Washington ,DC

Ret 3 : Computer Applications of Hydraulic
Engg ; Haestad Method

Ref 4 : Census report
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Basic Model
Fer capita Sewer | sasmoes] Pipe Joints [Pipe Joins INFILTRATION I Tolal  [Wrransgeration
daily flow Length Main-lateral § Main line Manhobe Pipe Joints]  Pipe Joints Pipa Total Istance cosl
1 per 1 per 1 par Main-lateral MAainn Firee Lire Infiltration wirlied
Units 15 - B0 per un an0 20 20 1 0.2 0.2 L0605 Lateral+manhale $0.000004
gped in mike feel foet foet gpid gpid gpld Gpidpl Mg e+ gpem
1 JAREA{acres) ol avedabile
2 JFOPULATION 260,000
2 fror pensITY
q LISING UNITS 104,000
Hiffoedl] 2,000 300,000 16.0 282 4,238 4,238 13,614 S06E 8458 4216 31256 B0 106
H2fix 2,000 300,000 16.0 282 4,238 4,238 13,514 5068 sass 4216 31256 62 B2
H3{varying 50,000 7,500,000 400.0 7.039 105,940 105,940 337,856 126704 211456 105389 71405 435 14458
Hajvaryingd 50,000 7.500,000 | 400.0 7,039 105,940 § 105940 | 337,856 126704 211456 105389 781405 418 13854
5 PNDUSTRIAL EST 260 1,560,000 3.9 659 1,033 1,033 3,204 1235 2062 1028 7619 3 196
5] SINESS EST 3,900
Bij 75 50,000 1.1 20 298 298 450 356 595 296 2188 65 14
B 75 50,000 1.1 20 298 298 950 356 585 296 2198 47 10
Bal 1,875 1,250,000 § 281 455 7,449 7,449 23,756 8909 14868 7410 54943 B5 337
Eml 1,875 1,250,000 28.1 495 7,449 7,449 23,756 8209 14868 7410 54943 46 242
7 JEducation instiutes | 1
=2 K 20,000 0.0 [V 7 7 21 B 13 7 49 B4 5
=: K 20,000 0.0 0 7 7 21 B 13 7 a9 46 4
= IERD 500,000 0.6 1 166 166 528 188 330 165 1221 a7 74
Ef 3 500,000 0.6 11 166 166 528 198 330 165 1221 19 38
B §Recreation and other lacilities
X 2,500 0.3 5 79 79 253 95 159 79 586 &4 1
R 8 2,500 0.3 5 79 79 253 85 158 79 586 48 1
H:i 188 62,500 7.5 132 1,886 1,986 6,335 2376 3965 1976 14651 24 14
ey 188 62,500 7.5 132 1,986 1,986 6,335 2376 3865 1976 14651 26 ]
10)24 1o 48 inches Trunk | 91.1 1,203 24,136 127,028 173778 86610 387416 45 71
20,930,000 1002 17,239 241,358 BO6, 748 288,664 655,528 326,712 2,167,652 520,512
Population| X 1000) 260
Total flow {mgd) = 23 Actual flow treatment costiday | | s20302 | Transportation Cost($)=] $1.28 e 1000 gasons
Infiltration (mgd)= 2.2
Sewer lengthimiles)| 1,002 Infiltration treatment costiday | | s3085 | Treatment cost($) = $1.40 [per 1000 gasons
Main Lines{Miles) a1
Manholes 17,239 Transportation cost/day | £29,512 Per Capita Trealment Cost{§)= | su.i-ilpar Day
Pipe Joint{lateral) 241,358
Fipe JointsiMain inel| 241,358 Total treatment cost/day | 61848 Infiltration = 10.36% |

Transportation Cost =Collection and Conveyence of Waste water ( Minor sewer repair + sewes maintenance + pumping station + D&M +
miscellaneous administration)
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Capital Cost

Data from Model

| Total (Miles) |Main Lina(Mil] Trunk sewer(Milss) [Population : 260,000 |
[Fipe Datalls 1002 a11 91

[Manholes 17,643 10,746 9,604

| Capacity(Mgd]

[wwte 42

|Lift Station B4

1 2 3

[ Pipe Materal Cost Fipe Installation Cost | Manhole Gost
Pipe Line Delails Instaliaton Cost [Total Installation  |Manhole
Fipe Dia LengthiFeet) |Length(Miles) [Matarial(vCP) Depih{Feet]  |per foot Cost DiafFeet) Mumbers  |Costs{S)Manhole |Total Cost(S)
] 1,635 066 310 $49,078,973 10 375 $122,033,712 4 5,453 3053 16,649,360
10 1,587,843 a1 $58.116,571 10 587 $138,316,306 4 5,293 3053 16,158,673
12 1,587 B4 301 $60,338,267 10 §99 §157,114,597 4 5,203 3053 16,158,673
24 06,233 18 $10,585,661 15 £1B0 §17,356,535 5 321 5384 1,728,618
30 56,233 18 $10,975,185 20 $226 $21,754.921 & 321 7725 2,477 BE4
36 96,233 18 $13,215,824 20 $262 £25,190,674 fi am 7725 2477 BE4
42 06,233 18 $15,463.803 20 £207 £28,627 027 ] 321 12386 3,976,353
48 06,233 18 $17,717,813 20 £333 £32,063,080 B 221 12396 3,976,353
5,292,800 7002 236,492,196 $543,257, 152 17,643 53,605,759
Wastewater Treatment Plant{WWTP}Assumed 2 times Dry weather Tiow)
[Total Capacity Cost Total Cost |
{Mgd) FMillionsMgd|  Smilions
42 5.7 $218
Lift Stations(Assumed 4 times Dry weather flow)
Total Capacity Cost Total Gost
(Mgd) EMilionsMgd  Smillions
B4 | s$o7 | $59
Total Cost:
Description Total Cost
[ SMillions)
A1) Pipe Material VP $236
A2} Pipe Installation(Length-Miles) 1002 $543
A3) Manhole(Number) 17,643 $64
By wwTP Mg 42 218
|c) Litt Station(Mgd) B4 $50
|other Major Cosis* 30 % of &, B, C $336
[Miscellaneous Cost ™+ 75%of A B C D $109

Grand Total (S Milions)  $1,565

Data in Red indicate data from LOC Modal

* Manholes are assumed to be at a depth of 14 feat

*“Includes major cost companants like french system design, mobilization of manpowar and machinery, repair existing roads, Traffic confrol et
“**Includes minor cost companants like site preparation, taxes atc.




