2020 Facilities Plan Treatment Report

APPENDIX 9D

BIOSOLIDS SCREENING ALTERNATIVES - COST ESTIMATES
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

COST ESTIMATE SUMMARY

General Description

This alternative involves continuing MMSD's current biosolids program with a few minor improvements. JIWWTP
primary sludge is pumped to SSWWTP and is thickened and anaerobically digested along with all SSWWTP
primary sludge and some SSWWTP WAS. Most of the SSWWTP WAS and digested sludge are pumped to
JIWWTP and thickened with JIWWTP WAS. The JIWWTP thickened sludge, along with some JIWWTP primary
sludge, is dewatered and dried to produce Milorganite®, which is distributed and sold as a commercial fertilizer.

A portion of the SSWWTP digested sludge is thickened and dewatered to produce Agri-Life® as a dewatered cake
product for land application. The alternative assumes that the existing thickening centrifuges at SSWWTP will be
replaced with gravity belt thickeners and that two of the SSWWTP sludge storage tanks are converted to primary
digesters, resulting in 8 anaerobic digesters operating at SSWWTP.

In addition, it assumes that the JIWWTP Dewatering & Drying facility will undergo major equipment
repair/replacement in 10 years and that the JIWWTP turbine powerhouse will be expanded, with two new turbines
replacing the existing two.

The alternative assumes that 85% of MMSD biosolids go to Milorganite® and 15% go to Agri-Life®.

Biosolids Distribution

85% Milorganite® 15% Dewatered Cake Agri-Life®
0% Glass Furnace 0% Landfill
0% Incineration 0% Land Application
ENR Index = 10000 (assumed Milwaukee 2007)

Summary of Capital Costs
Estimated Construction Cost Without Contingency or Markup $135,840,000
Contingency 25% $33,960,000
Estimated Construction Cost Without Markup $169,800,000
Contractor OH&M/Engineering 30% $50,940,000
Total Capital Cost $220,740,000

Summary of Operation & Maintenance Costs

Total Annual Cost 547,350,000

Life Cycle Analysis

Interest Rate Per Year 5.125%
Mumber of Years 20
Present Worth Factor 12.331
Present Worth of Total Operation & Maintenance Cost $583,880,000
Total Present Worth $805,000,000
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
CAPITAL COST ESTIMATE SUMMARY
Capital Cost
Subprojects ($)
(link to total costs
{list subprojects for which there is a Capital Cost Worksheet) from Capital Cost

Worksheets)
SSWWTP DIGESTER REHABILITATION $4,370,000
JIWWTP TURBINE UPGRADES $49,830,000
D&D FACILITY CAPITAL UPGRADES IN 10 YEARS $50,500,000
INTERPLANT SLUDGE PIPELINE UPGRADES $1,380,000
NEW LOCOMOTIVE $1,290,000
SSWWTP GRAVITY BELT THICKENERS $2,550,000
NEW DEWATERED CAKE STORAGE $3,280,000

Subtotal $113,200,000
Capital Cost
Allowance % ($)
Allowance for Undesigned Details 20% $22,640,000
Estimate of Construction Cost Without Contingency or Markup $135,840,000
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Mit Metrof E District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP DIGESTER REHABILITATION CAPITAL COST

L

Preserving The Environment »
Improving Water Quality

Total Capital Cost (all divisi without or $4,370,000 <— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) (%) ($) Year Index Factor %) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
New Digester Mixing Systems B each $491,000 $3.930,000 $453,180 2005 g231 1,08 5490833 Extemal Draft Tube Mixers for 110° diameter Eimco (Energenics) +30% for install WLM:; 4 mixersftank; Infilco Degremont (IDI) makes cannon bubble mixers x1,05 Mech/Elect/I&C/Civil
New Digester Recirculation Pumps 4 each $16,000 560,000 $14,333 2005 23 1.08 $15526 Wemco Hidrostal, 10 HP motors, 250 gpm @ 60° TDH Ley & Associates +30% for nstall WLM; thermo digester pumps assumed the same for meso x1,05 Mech/ElectI&C/Civil
Recirculating Sludge Heat Exchangers 2 each $44,000 $90,000 $40,950 2005 231 108 $44.361  Sludge-Hot Water Systems Alfa Laval +30% for install WLM; provide supplemental heating on recirc fine x1.05 Mech/ElectI&CIGCivil
Storage Digester Sludge Transfer Pumps 2 each 558,000 $120,000 $54,600 2005 .23 1.08 $59,143  Wemco Hidrostal, 30 HP motors, VFD, 1200 gpm @ 60° TDH Ley & Associates +250% for VFD +30% for install WLM; x1.05 Mech/Elect/I&C/Civil
Di Gas Safety Equi 1 allowance $171.000 $170,000 $157,500 2005 9231 1.08 $170.621 TBD TBD WLM: x1.05 Mech/Elect/|&C/Civil
Division 11 Subtotal $4,370,000
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP TURBINE UPGRADES CAPITAL COST

insert link to this cost on the Capital Cost Summary Worksheet

Total Capital Cost (all divisions, without contingency or markup) = $49,830,000
Unit Cost SUBTOTAL
DESCRIPTION Quantity Units ($) ($)
DIVISION 13: SPECIAL CONSTRUCTION
Powerhouse and Electrical Feed Upgrades 1 each $49,832,090 $49 830,000

LAy

Preserving The Environment »
Improving Water Quality

COST ADJUSTMENT ADJUSTED
Adjustment UNIT COST
Factor ($) ITEM MANUFACTURER COMMENTS
1.08 $49,832,088 turbine and other power supply upgrades Lou Germanotta estimate
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

D&D FACILITY UPGRADES CAPITOL COST

LAy

Preserving The Environment «
Improving Water Quality

Total Capital Cost (all divisions, without contingency or markup) = $50,500,000 || <----- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Unit Process 24 Upgrade 1 each $7.938.000 $7,940,000 $7,700,000 2006 9700 1.03 $7,938,144 NPB
Unit Process 25 Upgrade 1 each $17,423,000 $17,420,000 $16,900,000 2006 9700 1.03 $17.,422,680 NPB
Unit Process 27 Upgrade 1 each $4,682,000 $4,580,000 $4,445,000 2006 9700 1.03 $4,582,474 NPB
Unit Process 29 Upgrade 1 each $12,629,000 $12,630,000 $12,250,000 2006 9700 1.03 $12,628,866 NPB
Unit Process 30 Upgrade 1 each $1,278,000 $1,280,000 $1,240,000 2006 9700 1.03 $1,278,351 NPB
Unit Process 31 Upgrade 1 each $747,000 $750,000 $725,000 2006 9700 1.03 $747 423 NPB
Unit Process 32 Upgrade 1 each $2,809,000 $2,810,000 $2,725,000 2006 9700 1.03 $2,809,278 NPB
Miscellaneous Costs (drop chutes, etc.) 1 each $3,093,000 $3,090,000 $3,000,000 2006 9700 1.03 $3,092,784 NPB
Division 13 Subtotal $50,500,000
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Milwaukee Metropolitan Sewerage District

2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

INTERPLANT SLUDGE PIPELINE UPGRADES CAPITOL COSTS

Total Capital Cost (all divisions, without contingency or markup) = $1,380,000 <----- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
JIWWTP and SSWWTP Pumps 12 each $93,000 $1,120,000 $90,000 2006 9700 1.03 $92,784 pump, motor, etc. rated for 300 psi +5000 for install TBD quote from Mickey at RDM

Division 11 Subtotal  $1,120,000

DIVISION 16: ELECTRICAL

Pipeline Cathodic Protection 1 allowance $258,000 $260,000 $250,000 2006 9700 1.03 $257,732 TBD TBD PWC
Division 16 Subtotal $260,000
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

NEW LOCOMOTIVE CAPITOL COSTS

Division 11 Subtotal $1,290,000

LAy

Preserving The Environment «
Improving Water Quality

Total Capital Cost (all divisions, without contingency or markup) = $1,290,000 <-—---insert link to this cost on the Capital Cost Summary Worksheet
COST ADJUSTMENT ADJUSTED
SUBTOTAL Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units (3) Year Index Factor (%) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
New Locomotive 1 each $1,290,000 2006 9700 1.03 $1,288,660 TBD TBD AES
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Wil

Metropolit ge District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

NEW SSWWTP GRAVITY BELT THICKENERS CAPITAL COST

Total Capital Cost (all divisions, without gency or markup) = $2,550,000 < ingert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) (s) (s) Year Index Factor (5} ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT )
2 meter Gravity Bell Thickener 7 each $222,000 $1.550,000 $204.750 2005 9231 1.08 $221,807 Ashbrook Aquabell (E i Energenecs *1.3installed x1.05 Mech/Elect/|&C/Civil
500 gpm Gravity Belt Thickner Feed Pumps 7 each $62.000 $430,000 557,330 2005 9231 1.08 $62.1068 Wemco Hidrostal 500 gpm at 78' TOH, w/\VFDs for adjustable speed. 20 HP motors. Ley & Associates Ley & Assoc. quote for 400 gpm at B0°, x2 for vid, x1.4 for large flow/pressure, x1,3 installed x1,05 Mech/Elect/I&CICivil
Progressing Cavity Gravity Belt Thickner Polymer Feed Pumps 3 each $44,000 $130,000 $40,950 2005 9231 1.08 $44,361 200 gpm@40'TOH, wWFDs Moyno or Netszeh 1.3 installed x1.05 Mech/Elect1&C/Civil
Progressing Cavity Thickened Sludge Transfer Pumps 6 each 574.000 $440.000 $68,250 2005 w23 1.08 $73.936 250 gpm @ 140° TOH Moyno or Netszch Ley & Assoc. quote x2 for vid x1.3 installed x1.05 Mech/Elect/I&C/Civil

Division 11 Subtotal 52,550,000
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Milwaukee Metropolitan Sewerage District

2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

NEW DEWATERED CAKE STORAGE CAPITAL COST

Total Capital Cost (all divisions, without contingency or markup) = $3,280,000 <---—- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 2: SITEWORK
Additional Covered Cake Storage Area 121430 sf $27 $3,280,000 $25 2005 9231 1.08 $27 Covered pad, 8 foot concrete push walls, 8 foot open wall above, metal building WLM; for 127 days of storag

Division 2 Subtotal $3,280,000
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

O&M COST ESTIMATE
Total 2020 MMSD Bi is Production (dtfyr) = 114,100
| Total Annual O&M Cost = $47,350,000]
Milorganite® Annual Operating & Maintenance Costs
% of biosolids to Milorganite® = 85%
annual biosolids (dtfyear) =  96.985
Milorganite® Allocations. Annual Cost
Item/Process % Sidt Siyr
JIWWTP Thickening 6.7% $26.50 $2,570.000
JIWWTP Dewatering/Drying 60.9% $241.40 $23,412,000
JWMAWTP Chaff Processing 4.8% $18.20 51,862,000
Milorganite Warehouse/Shipping 5.8% $23.00 $2,231,000
JIWWTP Natural Gas & Electric Purchase 34.5% $136.70 $13,258,000
Biosolids Marketing 17.8% $70.70 56,857,000
IPS Pipeline Sludge Transfer (includes S5 energy) 0.6% $2.20 $213.000
SSWWTP Digester Gas CredivReplacement 2.4% -59.60/ $931,000
SSWWTP Sludge Thickening (energy included) 1.5% $6.10 $592,000
SSWWTP Digestion (energy Included) 38% $14.90 $1,445,000
Milorganite® Sales Revenue -34.0% -$134.80 -$13,074,000
SUBTOTAL 100% $396 $38,435,156
c i c
9% of biosolids fo cake Agri-Life® = 15%
annual biosolids {dtvear) = 17,115
Agni-Life® Allocations Annual Cost
Iltem/Process % $/dt Shyr
SSWWTP Digester Gas Credit/Replacement -B.0% -$41.70 ~$714,000
SEWWTP Sludge Thickening (energy included) 356% $185.50 $3,170,000
SSWWTP Digestion (energy included) 7.0% $36.40 $620,000
SSWWTP Dewatering (energy included) 39.4% $205.30 $3.510,000
Transpert To AgWEFCO 26.0% $135.10 $2,310,000
SUBTOTAL 100% $521 $8,910,069
lass Furnace Annual ting C
9% of biosolids o glass furnace = 0%
annual biosolids (diyear)= 0
Minergy Allocations Annual Cost
ltem/Process % Sidt Siyr
JIWWTP Thickening 6.1% $26.50 0
JIWWTP Dewatering/Drying 55.7% $241.40 $0
JIWWTP Electric Purchase 21.6% $93.50 s0
JIWWTP Natural Gas Purchase 0.3% $1.10 $0
IPS Pipeline Sludge Transfer (includes 5SS energy) 0.8% $2.50 50
SSWWTP Digester Gas Credit/Replacement 0.0% $0.00/ $0
SSWWTP Sludge Thickening (energy included) 1.8% $7.00 $0
SSWWTP Digestion (energy included) 4.0% $17.20 S0
Glass Aggregale Sales Revenue -0.4% -51.80 50
Glass Furmace Annual Operating Costs 10.6% $45.80 50
SUBTOTAL 100% $433 $0

Y

Preserving The Environment «
Improving Water Quality

from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSaclual XLS, (ENR = B620) unless otherwise specified

Milorganite® Annual Operating & Maintenance Costs

Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Thickening $1.279,608 $22.83
JIWWTP Dewatering/Drying $11,661,890 $208.10
JIWWTP Chaff Processing 5928541 $16.57
Milorganite® Warehouse/Shipping $1,108,821 $19.79
JIVWTP Natural Gas & Electric Purchase* $6,602,327 $117.81
Biosolids Markefing - $60.93
IPS Fipeline Sludge Transfer 5104631 $1.87
SSWWTP Digester Gas Credit/Replacement - -$9.64
SEWWTP Sludge Thickening $282 305 5522
SSWWTP Digestion $718,116 $12.81
Milorganite Sales Revenue -$116.21
*changes depending on turbine existance at Ji
c -L| 1 [
Total cake Agri-Life® 2004 tons = 2168

Hurtado
Process 2004 Cost Process Costiton
SSWWTP Digester Gas Credit/Replacement - -541.69
SEWWTP Siudge Thickening $346,593 $159.87
SSWWTP Digestion $68,003 $31.37
SSWWTP Dewalering $383.719 $176.99
Polymer & Lime Filler Cake To AgWEPCO = 5116.46
Glass Furnace Annual Operating C.
Total biosolids 2004 = 62,873
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Thickening $1,279,606 52283
JIWWTP Dewatering/Drying $11.661,890 $208.10
JIWWTP Electric Purchase + $93.50
JIWWTP Natural Gas Purchase - $1.08
IPS Pipeline Sludge Transfer $134 469 $2.14
SSWWTF Digester Gas Credit/Replacement - $0.00
SSWWTP Sludge Thickening $379,562 $6.04
SSWWTP Digestion 5832 484 $14.83
Minergy Sales Revenue - -51.58
Minergy Process - $42.32

Year
2004
2004
2004
2004
2004
2004
2004
2007
2004
2004
2004

Cost
Year
2007
2004
2004
2004
2004

Cost

2004
2004
2007
2007
2004
2007
2004
2004
2004
2005

ENR
Index
BEZ0
8620
8620
8620
8620

8620
10000

8620
8620

ENR
Index
10000

8620
8620
8620

ENR
Index
8620
8620
10000
10000

10000
8620
8620
8620
9231

2020

Process Costiton
$26.49
24141
$19.22
$22.95
$13668
57069
s217
-$9.64
$6.05
$14.87
-$134.81

2020
Process Costiton
-541.69
518546
$36.39
$205.33
$135.11

2020
Process Costiton
526.49
$241.41
$83.50
$1.08
$2.48
50.00
$7.00
$17
-51.83
$45.84

2004
Process Cost

2,214,536

20,182,520
1,606,969
1,918,969

11,426,243 multiplied by 0.7 to account for new turbine efficiency
5,908,524 based on tons sold, not tons produced

181,078

-935,296 value per ton V5SS destroyed (from Energy Evaluation 09 11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction (Hurtado) fprop. biosalids

505,875
1,242,799
-11.270,627
32,982,589

2004
Process Cost

-713,609 value per ton VSS destroyed (from Energy Evaluation 09, 11.06 xfs ) x [prop. Biosalids x % to digestion (Hurtado) - 2004 sclids to digestion (Hurtado)] x dig. volume reduction (Hurtado) fprop. biosalids

2,736,138
536,838
3,026,220
1,993,259 based on tons
8.295.455

not tons produced

2004
Process Cost
0
0
0 Energy Evaluation 09.11.06.xls
0 from PWC 9/05 fing notes (
0 S5 IPS part of cost ied by total di

v 090105 ppt)
solids to milo (in 2004)

0 value per ton V5SS destroyed (from Energy Evaluation 09, 11.06 xi5 ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado]] x dig. volume reduction (Hurtado) fprop. t id

0
1]
0 $2iton finished from PWC 9/05 meeting notes (Biosolids Evaluation Summary 090105.ppt )

0 10 employees & 6% of capital costs; from Biosolids Alfernative Sizing Worksheets rd. xis by WLM
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Milwaukee Metropolitan District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

O&M COST ESTIMATE
Total 2020 MMSD Biosolids Prodi (dtiyr) = 114,100
Total Annual O&M Cost = $47,350,000]
Landfill Annual Operating & Maintenance Costs
% of brosolids io fandfil = 0%
annual biosolids {diyear) = 0
Milorganite® Allocations Annual Cest
Item/Process % $/dt $hyr
JIWWTP Electric Purchasa 9.7% $57.00 50
IPS Pipeline Sludge Transfer 0.0% $0.20 30
SSWWTP Digester Gas Credit/Replacement 0.0% $0.00 $0
SSWWTP Sludge Thickening (energy included) 31.5% $185.50 $0
SSWWTP Dewatering (energy included) 34 8% $205.30 50
SSWWTP Digestion (energy included) 6.2% $35.40 30
Cake Trucking & Landfilling 17.8% $104.70 30
SUBTOTAL 100% $589 $0
Land Application Annual Operating & Maintenance Caosts
% of biosclids to land application = 0%
annual biosoids (diyear) = 0
Milorganite® Allocations Annual Cost
Itam/Process k) Sidt Siyr
JIWWTP Electric Purchase 9.2% $57.00 $0
IPS Pipeline Sludge Transfer 0.0% $0.20 $0
SSWWTP Digester Gas Credit/Replacement 0.0% $0.00 $0
SSWWTP Sludge Thickening (energy included) 28.8% $185.50 $0
SSWWTP Dewatering (energy included) 33.0% $205.30 $0
SSWWTP Digestion (energy included) 5.9% $35.40 50
Polymer & Lime Filter Cake To Ag/WEPCO 221% $137.30 $0
SUBTOTAL 100% $622 $0
Incineration Annual rati Mai nance C
% of brosohds fo Milorgamite® = 0%
annual biosoiids (difvear) = 0
Milorganite® Allocations Annual Cost
ltem/Process Yo $fdt Siyr
JIVWWTP Thickening 23.3% $67 10 50
JIWWTP Dewatering 20.3% $58.30 $0
JIWWTP Electric Purchase 28.1% $80.50 $0
IPS Pipeline Sludge Transler (includes S5 energy) 0.5% $1.40 30
Incineration Facility Labor 14.1% $40.50 $0
Incineration Facility Mai Repair/Replace 9.4% $27.10 $0
Incineration Facility Chemicals and Other Costs 0.8% 240 50
Ash Transport 0.5% £1.40 $0
Ash Landfill 25% $8.40 $0
SSWWTP Digester Gas Credit/Replacement 0.0% $0.00 30
SUBTOTAL 100% $288 $0

Y

Preserving The Environment »
Improving Water Quality

from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSactual . XL5, (ENR = 8620) unless otherwise specified

Landfill Annual Operating & Maintenance Costs

Total biosolids 2004 = 62873
Total cake Agri-Life® 2004 tons = 2168

Hurtado
Process 2004 Cost Process Costiton
JIWWTP Electrical Purchase $57
IPS Pipeline Sludge Transfer $8.352 5015
SEWWTP Digester Gas Credit/Replacement - $0.00
SSWWTP Sludge Thickening $3458.593 $159.87
SSWWTP Dewatenng $383718 317699
SSWWTP Digestion $68.003 $31.37
Cake Trucking & Landfilling - $86.61
Land Application Annual Operating & Maintenance Costs
Total biosolids 2004 = 62873
Tolal cake Agr-Life® 2004 tons = 2188

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Electrical Purchase - $57
IPS Pipeline Sludge Transfer $9.352 -S0.15
SSWWTP Digester Gas Credit/Replacement - $0.00
SSWWTP Sludge Thickening $346.593 $159.87
SEWWTP Dewatering 5383.718 $176.99
SSWWTP Digestion $68.003 $31.37
Polymer & Lime Filter Cake To Ag'WEPCOD - 511837
Incin ion Annual ratin Maintenance C
Total biosolids 2004 = 62873
Total Milorganite® 2004 tons = 56.040

Hurtado 2004
Process 2004 Cost Frocess Costiton
JIWWTP Thickening 51,279,606 $67 87
JIWWTP Dewatering $2,222.754 $50.26
JIWWTP Electrical Purchase - 81
IPS Pipeline Sludge Transler $75.401 §122
Incineration Facility Labor = $34.94

Facility h Repair/Replace - $23.34

Incineration Facility Chemicals and Other Costs - 5207
Fly Ash Transport - $1.38
Fly Ash Landfill - 5817
SSWWTP Digester Gas CreditReplacament = $0.00

Cost
Year
2007
2004
2007

2004
2004
2005

Cost
Year
2007
2004
2007
2004

2004

Cost
Year
2004
2004
2007
2004
2004

2008
2008
2007

ENR
Index
10000
8620
10000

BEZ0
8620
9231

ENR
Index

2020
Process Costiion
$56.97
$0.17
$0.00
£185.45
$205.33
$36.38
5104.656

2020
Process Costfton
$56.97
017
$0.00
$1685.46
520533
$36.39
5137.32

2020

Process Costion
56713
$58.31
$80.93
5141
34063
2707
$2.40

$1.42

$8.42

50,00

2004
Process Cost
0 Energy Evaluation 09.11.06.xls

0 JI IPS cost x2 to account for WAS transfer and divided by total 2004 biosalids production

0 value per ton V55 destroyed (from Energy Evaluation 08.11.06 xls ) x [prop. Bicsolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado}] x dig. volume reduction (Hurado) /fprop. biosolids

a
o
o
0 Waste Management quole *247/313 (to discount for solids lost in digestion)
1]

2004
Process Cost
0 Energy Evaivation 09.11.06.x/s

0 JI IPS cost x2 to account for WAS transfer and divided by total 2004 biosolids production

0 value per ton VSS destroyed (from Energy Evaluation 09.11.06.x/s ) x [prop. Bicsolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction {Hurtado) fprop. biosolids

2]
0
0

0 from Biosalids Alfemativa Sizing Warkshaats r4 xis by WLM, *247/313 to account for solids lost in digestion

0

2004
Process Cost

0 *313/247 (raw lotaldigested total) to account for PSD instead of digested sludge, /.5 because only half of the sludge 1s currently thickened (AES)
0 *BFP number used *313/247 (raw total/digested total) to account for PSD instead of digested sludge per PWC; centrifuges will cost at least as much as BFP

0 Energy Evaiuation 0. 11.06.x!s

PSD from JI)fdi

0 JI cost removed. S8 IPS part of cost multiplied by (solids to d

0 43 employas at 575,000/ for 52,300 fy Evaluation.xls

d solids to milo (in 2004)

0 6% of equipment costs which are assumed to be 25% of capital cost (Incineration Evaluation.xls); does not account for operation of centrifuges. per PWC

0 Incineration Evaluation. xls

0 WM quote for 20¥D dump truck, assuming 20 min. for loading *72/313 to account for solids lost in incineration (assuming same loss of solids as with Minergy)
0 Vi quote - $35fon landfill, 50.56/ton taxes *72/313 to account for solids lost in incineralion (assuming same loss of solids as with Minergy)
0 value per ton VSS destroyed (from Energy Evaluation 0%.171.06 x5 ) x [prop. Bicsolids x % to digestion (Hurtado) - 2004 sclids to digestion (Hurtado)] x dig. volume reduction (Hurtado) fprop. biosolids

0
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

COST ESTIMATE SUMMARY

General Description

This alternative involves continuing MMSD's current biosolids program with a few minor improvements. JIWWTP
primary sludge is pumped to SSWWTP and is thickened and anaerobically digested along with all SSWWTP
primary sludge and some SSWWTP WAS. Most of the SSWWTP WAS and digested sludge are pumped to
JIWWTP and thickened with JIWWTP WAS. The JIWWTP thickened sludge, along with some JIWWTP primary
sludge, is dewatered and dried to produce Milorganite®, which is distributed and sold as a commercial fertilizer.

A portion of the SSWWTP digested sludge is thickened and dewatered to produce Agri-Life® as a dewatered cake
product for land application. The alternative assumes that the existing thickening centrifuges at SSWWTP will be
replaced with gravity belt thickeners and that two of the SSWWTP sludge storage tanks are converted to primary
digesters, resulting in 8 anaerobic digesters operating at SSWWTP.

In addition, it assumes that the JIWWTP Dewatering & Drying facility will undergo major equipment
repair/replacement in 10 years and that the JIWWTP turbine powerhouse will be replaced with upgraded electrical
service.

The alternative assumes that 85% of MMSD biosolids go to Milorganite® and 15% go to Agri-Life®.

Biosolids Distribution

85% Milorganite® 15% Dewatered Cake Agri-Life®
0% Glass Furnace 0% Landfill
0% Incineration 0% Land Application
ENR Index = 10000 (assumed Milwaukee 2007)

Summary of Capital Costs
Estimated Construction Cost Without Contingency or Markup $106,730,000
Contingency 25% 526,680,000
Estimated Construction Cost Without Markup $133,410,000
Contractor OH&M/Engineering 30% $40,020,000
Total Capital Cost $173,430,000

Summary of Operation & Maintenance Costs

Total Annual Cost $52,350,000

Life Cycle Analysis

Interest Rate Per Year 5.125%
Number of Years 20
Present Worth Factor 12.331
Present Worth of Total Operation & Maintenance Cost $645,540,000
Total Present Worth $819,000,000
My TABLE 9D-2 SHEET 1 OF 11
‘ A%’ SCREENING ALTERNATIVE 1B -
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
CAPITAL COST ESTIMATE SUMMARY
Capital Cost
Subprojects ($)
(link to total costs
(list subprojects for which there is a Capital Cost Worksheet) from Capital Cost

Worksheets)
SSWWTP DIGESTER REHABILITATION $4,370,000
JIWWTP ELECTRICAL UPGRADES $25,570,000
D&D FACILITY CAPITAL UPGRADES IN 10 YEARS $50,500,000
INTERPLANT SLUDGE PIPELINE UPGRADES $1,380,000
NEW LOCOMOTIVE $1,290,000
SSWWTP GRAVITY BELT THICKENERS $2,550,000
NEW DEWATERED CAKE STORAGE $3,280,000

Subtotal $88,940,000
Capital Cost
Allowance % ($)

Allowance for Undesigned Details 20% $17,790,000
Estimate of Construction Cost Without Contingency or Markup $106,730,000

L

LTINS
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Mit Metrof E District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP DIGESTER REHABILITATION CAPITAL COST

‘L‘\‘L

LA

Preserving The Environment »
Improving Water Quality

Total Capital Cost (all divisi without or $4,370,000 <— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quan Units ($) (%) ($) Year Index Factor %) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
New Digester Mixing Systems B each $491,000 $3.930,000 $453,180 2005 g231 1,08 5490833 Extemal Draft Tube Mixers for 110° diameter Eimco (Energenics) +30% for install WLM:; 4 mixersftank; Infilco Degremont (IDI) makes cannon bubble mixers x1,05 Mech/Elect/I&C/Civil
New Digester Recirculation Pumps 4 each $16,000 560,000 $14,333 2005 23 1.08 $15526 Wemco Hidrostal, 10 HP motors, 250 gpm @ 60° TDH Ley & Associates +30% for nstall WLM; thermo digester pumps assumed the same for meso x1,05 Mech/ElectI&C/Civil
Recirculating Sludge Heat Exchangers 2 each $44,000 $90,000 $40,950 2005 8231 108 $44.361  Sludge-Hot Water Systems Alfa Laval +30% for install WLM; provide supplemental heating on recirc fine x1.05 Mech/ElectI&CIGCivil
Storage Digester Sludge Transfer Pumps 2 each 558,000 $120,000 $54,600 2005 .23 1.08 $59,143  Wemco Hidrostal, 30 HP motors, VFD, 1200 gpm @ 60° TDH Ley & Associates +250% for VFD +30% for install WLM; x1.05 Mech/Elect/I&C/Civil
Dig Gas Safety Equi 1 allowance $171.000 $170,000 $157,500 2005 9231 1.08 $170.621 TBD TBD WLM: x1.05 Mech/Elect/|&C/Civil
Division 11 Subtotal $4,370,000

TABLE 9D-2 SHEET 3 OF 11
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Milwaukee Metropolitan Sewerage District

2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP ELECTRICAL UPGRADES CAPITAL COST

LAy

Preserving The Environment «
Improving Water Quality

Total Capital Cost (all divisions, without contingency or markup) = $25,570,000 insert link to this cost on the Capital Cost Summary Worksheet
COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Powerhouse and Electrical Feed Upgrades 1 each $25,566,030 $25,570,000 1.08 $25,566,028 electrical supply upgrade Lou Germanotta estimate

TABLE 9D-2 SHEET 4 OF 11
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

D&D FACILITY UPGRADES CAPITOL COST

LAy

Preserving The Environment «
Improving Water Quality

TABLE 9D-2 SHEET 3 OF 11
SCREENING ALTERNATIVE 1B -

MAINTAIN EXISTING MILOGRANITE® AND
AGRI-LIFE® PROGRAMS (ABANDON TURBINES)

2020 TREATMENT REPORT
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Total Capital Cost (all divisions, without contingency or markup) = $50,500,000 | <-—-- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER  COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Unit Process 24 Upgrade 1 each $7,938,000 $7.940,000 $7,700,000 2006 9700 1.03 $7,938,144 NPB
Unit Process 25 Upgrade 1 each $17,423,000 $17,420,000 $16,900,000 2006 9700 1.03 $17.422,680 NPB
Unit Process 27 Upgrade 1 each $4,582,000 $4,580,000 $4,445,000 2006 9700 1.03 $4,582,474 NPB
Unit Process 29 Upgrade 1 each $12,629,000 $12,630,000 $12,250,000 2006 9700 1.03 $12,628,866 NPB
Unit Process 30 Upgrade 1 each $1,278,000 $1,280,000 $1,240,000 2006 9700 1.03 $1,278,351 NPB
Unit Process 31 Upgrade 1 each $747,000 $750,000 $725,000 2006 9700 1.03 $747 423 NPB
Unit Process 32 Upgrade 1 each $2,809,000 $2,810,000 $2,725,000 2006 9700 1.03 $2,809,278 NPB
Miscellaneous Costs (drop chutes, etc.) 1 each $3,093,000 $3,090,000 $3,000,000 2008 9700 1.03 $3,092,784 NPB
Division 13 Subtotal $50,500,000

TR_9B.T002.07.06.02.cdr



Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
INTERPLANT SLUDGE PIPELINE UPGRADES CAPITOL COSTS
Total Capital Cost (all divisions, without contingency or markup) = $1,380,000 <--—- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) (%) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
JIWWTP and SSWWTP Pumps 12 each $93.000 $1,120,000 $90,000 2006 9700 1.03 $92,784 pump, motor, etc. rated for 300 psi +5000 for install TBD quote from Mickey at RDM
Division 11 Subtotal $1,120,000
DIVISION 16: ELECTRICAL
Pipeline Cathodic Protection 1 allowance $258,000 $260,000 $250,000 2006 9700 1.03 $257,732 TBD TBD PWC
Division 16 Subtotal $260,000
AV TABLE 9D-2 SHEET 6 OF 11
“ﬁ SCREENING ALTERNATIVE 1B -
& MAINTAIN EXISTING MILOGRANITE® AND
Preserving The Environment o AG RI'LI FE® PROG RAMS (ABAN DON TU RBIN ES)
Improving Water Quality 2020 TREATMENT REPORT

6/2/07 TR_9B.T002.07.06.02.cdr



Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

NEW LOCOMOTIVE CAPITOL COSTS

LAy

Preserving The Environment «
Improving Water Quality

Total Capital Cost (all divisions, without contingency or markup) = $1,290,000 insert link to this cost on the Capital Cost Summary Worksheet
COST ADJUSTMENT ADJUSTED
SUBTOTAL Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) Year Index Factor ($) ITEM MANUFACTURER = COMMENTS
DIVISION 11: EQUIPMENT
New Locomotive 1 each $1,290,000 2006 9700 1.03 $1,288660 TBD TBD AES
Division 11 Subtotal $1,290,000
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Mil ge District

Metropolit
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

NEW SSWWTP GRAVITY BELT THICKENERS CAPITAL COST

Division 11 Subtotal $2,550,000

‘L‘\‘L

LS

Preserving The Environment »
Improving Water Quality

Total Capital Cost (all divisions, without ingency or Kkup) $2,550,000 <-— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units (5} ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS

DIVISION 11: EQUIPMENT _ )
2 meter Gravity Bell Thickener 7 each $222,000 $1,550,000 $204750 2005 9231 1.08 $221,807 Ashbrook Aguabelt (E: Energenecs %1.3 installed x1.05 Mech/Elect/1&C/Civil
500 gpm Gravity Belt Thickner Feed Pumps 7 each $62,000 $430.000 $57,330 2005 9231 1.08 $62,108 Wemco Hidrostal 500 gpm at 75' TDH, w/VFDs for adjustable speed. 20 HP molors. Ley & Associales Ley & Assoc. quote for 400 gpm al 60", x2 for vid, x1.4 for large flow/pressure, x1.3 installed x1.05 Mech/Elect/I&CICivil
Progressing Cavity Gravity Beit Thickner Polymer Feed Pumps 3 each $44,000 $130,000 $40950 2005 9231 1.08 $44.361 200 gpm@40'TOH, wFDs Mayno or Netszch x1.3 installed x1.05 Mech/Elect/I&C/Civil
Progressing Cavity Thickened Sludge Transfer Pumps 6 each $74.000 $440.000 $68.250 2005 9231 1.08 $73.936 250 gpm @ 140° TDH Moyno or Netszch Ley & Assoc. quote x2 for vid x1.3 installed x1.05 Mech/Elect/I&C/Civil
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS

NEW DEWATERED CAKE STORAGE CAPITAL COST

DESCRIPTION Quantity Units ($)

Total Capital Cost (all divisions, without contingency or markup) =

Unit Cost

$3,280,000

SUBTOTAL
(%)

<---- insert link to this cost on the Capital Cost Summary Worksheet

DIVISION 2: SITEWORK
Additional Covered Cake Storage Area 121,430 sf

Division 2 Subtotal $3,280,000

$3,280,000

LAy

Preserving The Environment »
Improving Water Quality

COST ADJUSTMENT ADJUSTED
UNIT COST
ITEM MANUFACTURER COMMENTS
$27 Covered pad, 8 foot concrete push walls, 8 foot open wall above, metal building WLM; for 127 days of storac
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Mik kee Metropolitan age District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
O&M COST ESTIMATE
Total 2020 MMSD Biosolids Production (dtfyr) = 114,100 from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSactual XLS . (ENR = 8620) unless otherwise specified
|_Total A | O&M Cost = $52,350,000|
Milorganite® Annual Operating & Maintenance Costs Milorganite® Annual Operating & Maintenance Costs
% of biosolids fo Milorganife® = 85%
annual biosolids (dtyear) = 96,985 Total Milorganite® 2004 tons = 56.040
Milorganite® Allocations Annual Cost Hurtado 2004 Cost ENR 2020 (6/2007) 2004
Item/Process ki) Sidt Shyr Process 2004 Cost Process Cost/ton  Year  Index Process Costton Process Cost
JIWWTP Thickening 58% $26.50 $2,570,000 JIWWTP Thickening $1,279,606 $22.83 2004 8620 $26.49 2,214,536
JIWWTP Dewatering/Drying 53.9% $241.40 $23,412,000 JIWWTP Dewatering/Drying $11,661,890 $208.10 2004 8620 $24141 20,182,520
JIWWTP Chaff Processing 4.3% $19.20 $1,862,000 JIWWTP Chaff Processing $628,541 $16.57 2004 8620 $19.22 1,606,969
Milorganite® Warehouse/Shipping 51% $23.00 $2,231.000 Milorganite Warehouse/Shipping $1,108.821 $19.79 2004 8520 $22.95 1,818,969
JIWWTP Natural Gas & Electric Purchase 42.0% $188.30 $18,262,000 JIWWTP Natural Gas & Electric Purchase® - $188.32 2007 10000 $188.32 18,264 536 Energy Evaluation 09.11.06 xis
Biosolids Marketing 15.8% §70.70 $6,857.000 Biosolids Marketing 3 $60.83 2004 8520 $70.68 5,909,524 based on tons sold, not tons produced
IFS Pipeline Sludge Transfer {inciudes S5 energy) 0.5% $2:20 5213,000 IPS Pipeline Sludge Transfer 5104631 $1.87 2004 8620 $217 181,078
SSWWTP Digester Gas CreditReplacement 21% -$9.60 -$931.000 SSWWTP Digester Gas Credit/Replacement - -$9.64 2007 10000 -59.64 -835,296 value per ton VSS destroyed (from Energy Evaluation 08.11.06.x/s ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado]] x dig. volume reduction (Hurtade) fprop. biosolids
SSWWTP Sludge Thickening (energy included) 1.4% $6.10 $592,000 SSWWTP Sludge Thickening $202,305 $522 2004 8620 $6.05 505,875
SSWWTP Digestion (energy included) 3.3% $14.80 $1,445.000 SSWWTP Digestion $718,116 §12.81 2004 8620 $14.87 1,242,799
Milorganite® Sales Revenue -30.1% -5134.80 -$13,074,000 Milorganite® Sales Revenue 511621 2004 8620 513481 -11,270,627
SUBTOTAL 100% $448 $43,439,582 39,820,882
hanges depending on turbine at Jl
Cake Agri-Life® Annual Operating Costs e Annua
% of biosolids fo cake Agn-Life® = 15%
annual liosolids (difyear) = 17,115 Total cake Agri-Life® 2004 tons = 2168
Agri-Life® Allocations Annual Cost Hurtado Cost ENR 2020 (6/2007) 2004
Item/Process % Sidt Process 2004 Cost Process Costton  Year  Index Process Costton Process Cost
SSWWTP Digester Gas CreditReplacement -8.0% -$41.70 -5714,000 SSWWTP Digester Gas Credit/Replacement - -$41.69 2007 10000 -$41.69 -713,609 value per ton VSS destroyed (from Energy Evalualion 09.11.06.x/s ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 salids to digestion (Hurtado]) x dig. volume reduction (Hurtado) iprop. biosolids
SSWWTP Sludge Thickening (energy included) 35.6% $1B5.50 $3,170,000 SSWWTP Sludge Thickening $346,593 $150.87 2004 8620 §185.46 2,736,138
SEWWTP Digestion (energy included) T.0% $36.40 $620,000 SSWWTP Digestion 568,003 $31.37 2004 8620 $36.39 536,838
SSWWTP Dewatering (energy included) 39.4% $205.30 $3,510.000 SSWWTP Dewatering $383,719 $176.99 2004 8620 $205.33 3,029,220
Transport To AQIWEPCO 26.0% $135.10 $2,310,000 Polymer & Lime Filter Cake To Ag/WEPCO - $116.46 2004 8620 $135.11 1,993,259 based on tons ransported, not tons produced
SUBTOTAL 100% $521 $8,910,069 8.295455
Glass Furnace Annual Operating Costs Glass Furnace Annual Operating Costs
% of biosolids fo glass fumace = 0% Total biosclids 2004 = 62,873
annual biosolids (difvear) = 0 Tolal Milorganite® 2004 tons = 56.040
Minergy Allocations Annual Cost Hurtado 2004 Cost ENR 2020 (6/2007) 2004
tlem/Process Sidt Shyr Process 2004 Cost Process Costlon  Year Index Process Costiton Process Cost
JIWWTP Thickening 6.1% $26.50 $0 JIWWTP Thickening $1,279,606 $2283 2004 BG20 $2649 0
JIWWTP Dewatering/Drying 55.7% £241.40 $0 JIWWTP Dewatering/Drying $11,661,880 $208.10 2004 8620 $241.41 0
JIWWTP Electric Purchase: 21.6% $93.50 50 JIWWTP Electric Purchase - $93.50 2007 10000 $93.50 0 Energy Evaiuation 09.11.08 xIs
JIWWTP Nalural Gas Purchase 0.3% $1.10 50 JIWWTP Natural Gas Purchase - §1.08 2007 10000 $1.08 0 from PWC 8/05 ting notes ( Blosolids £l Si ry 080105.ppt )
IPS Pipeline Sludge Transfer (includes SS eneray) 0.6% $2.50 50 IPS Pipeline Sludge Transfer $134.469 $2.14 2004 8620 $2.48 0 S5 IPS part of cost multiplied by total d solids to milo (in 2004)
SSWWTP Digester Gas CrediVReplacement 0.0% $0.00 50 SS5WWTP Digester Gas Credit/Replacemant - 5000 2007 10000 $0.00 0 value per ton V5SS destroyed (from Energy Evaluation 09, 11.06.xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction (Hurtado) /prop. biosolids
SSWWTP Sludge Thickening (energy included) 1.6% $7.00 $0 SSWWTP Sludge Thickening $379,562 3604 2004  BG20 $7.00 0
SSWWTP Digestion (energy included) 4.0% $17.20 $0 SSWWTP Digestion $932.484 $14.83 2004 8620 s ]
Glass Aggregate Sales Revenue -0.4% -$1.80 $0 Minergy Sales Revenue - -§1.58 2004 8620 -51.83 0 $2/ton finished from PWC 9/05 ing notes (Bit i 54 Y 090105 ppt )
Glass Furnace Annual Operating Costs 10.6% 34580 50 Minergy Process - $4232 2005 9231 54584 0 10 employees & 6% of capital costs, from Biosolids A Sizing Worksh rd.xls by WLM
SUBTOTAL 100% $433 $0 0

Y
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Mil Netropali ge District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

O&M COST ESTIMATE
Total 2020 MMSD Biosolids F [dtiyr) = 114,100
I Total A | O&M Cost = SSZ,SSI].OUDI
| i [o]
% of biosolds fo Jandfil = 0%
annual biosolids (dtfyeart = 0
Milorganite Allocations Annual Cost
lem/Process % St Shyr
JIWWTP Electric Purchase B.7% $57.00 30
IPS Pipeline Sludge Transfer 0.0% £0.20 50
SEWWTF Digester Gas CreditiReplacement 0.0% 50.00 $0
SSWWTP Sludge Thickening (energy included) 31.5% $185.50 30
SSWWTF Dewatering (energy included) 34.6% $205.30 30
SSWWTP Digestion (energy included) 8.2% $36.40 30
Cake Trucking & Landfilling 17.8% 3104.70 50
SUBTOTAL 100% $589 $0
Land Application Annual Operating & Maintenance Costs
% of biosolids to land application = 0%
annual biosolids (diyearj= 0
Milorganited Allocations Annual Cost
Item/Process % Stdt Siyr
JIWWTP Electric Purchase 9.2% $57.00 $0
IPS Pipeline Sludge Transfer 0.0% 30.20 30
SSVWWIF Digester Gas CreditReplacement 0.0% | $0.00 50
SEWWTP Sludge Thickening (energy included) 20.8% $185.50 $0
SSWWTP Dewalering (energy included) 33.0% $205.30 30
SSWWTF Digestion (energy included) 5.9% $36.40 30
Polymer & Lime Filter Cake To Ag/WEPCO 22.1% $137.30 30
SUBTOTAL 10056 $622 50
ion Annua & Maintena
% of vosolids fo Milorganife® = 0%
annual biosolids (difyear) = 0
Milorganite@ Allocations Annual Cost
temiProcess % $dt Siyr
JIWWTP Thickening 23.3% $67.10 50
JIWWTP Dewatering 20.3% $58.30 50
JIWWTP Electne Purchase 28.1% $80.90 50
IPS Pipeline Sludge Transfer (includes S5 enargy) 0.5% $1.40 30
Incineration Facility Labor 14.1% $40.50 $0
Facility A Repair/Replace 0.4% £27.10 50
Incineration Facility Chemicals and Other Costs 0.8% 5240 50
Ash Transpon 0.5% $1.40 $0
Ash Landfill 2.9% S840 30
SSWWTF Digester Gas CreditiReplacement 0.0% | S000 $0
SUBTOTAL 100% $288 $0

Y

Preserving The Environment »

Improving Water Quality

from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSaciual XLS | (ENR = 8620) unless olherwise specified

Landfill Annual Operating & Maintenance Costs

Total biosclids 2004 = 62 873
Total cake Agri-Life® 2004 tons = 2168

Hurtado
Process 2004 Cost Process Costiton
JIWWTP Electrical Furchase N $57
IPS Pipeline Sludge Transfer $9.352 $015
SSEWWTP Digester Gas CrediVRepiacement - $0.00
SSWWTP Sludge Thickening 346,593 S168.87
SEWWTP Dewatering £383.719 5176.99
SEWWTP Digestion $68,003 $31.37
Cake Trucking & Landfilling 30661
Land Application Annual Operating & Maintenance Costs
Total biosclids 2004 = 62873
Tolal cake Agri-Lifed® 2004 tons = 2188

Hurtado 2004
Process 2004 Cost Process Costfton
JIWWTP Electrical Purchase - $57
IPS Pipeling Sludge Transfar $9,352 $015
SEWWTP Digester Gas Credit/Replacement - $0.00
SEWWTP Sludge Thickening £348 503 5155.87
SSWWTP Dewatering 5383719 517699
SSWWTF Digestion $608,003 $31.37
Polymer & Lime Filter Cake To Ag/'WEPCO - 511837
Total biosclids 2004 = 62873
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costfton
JIWWTP Thickening $1.279.606 357.67
JIWWTP Dewatering 52222754 $50.26
JIWWTP Electncal Purchase - 81
IPS Pipeline Sludge Transfar 376401 $122
Incineration Facility Labar - $34.84

Facility /Repair/Replace $22.34

Incineration Facility Chemicals and Other Cosls - 207
Fly Ash Transport = $1.38
Fly Ash Landfill - $81T7
SSWWTF Digester Gas Credit/Replacement $0.00

Cost
Year
2007
2004
2007
2004
2004
2004
2005

Cost
Year
2007
2004
2007
2004
2004
2004
2004

Cost
Year
2004
2004
2007
2004
2004
2004
2004
2006
2008
2007

ENR
Index
10000
8520
10000
8520
8520
8820
9231

ENR
Index
10000

10000
8820
8620

ENR

Index
8620

8620
10000
8520

855820
8620
9700
9700
10000

2020 (8/2007)
Process Costton
$56.97
5017
50.00
$185.46
$205.33
$36.39
$104 .66

2020 (5/2007)
Process Costiton
$56.97

8017

50.00

§185.45

$205.33

$36.39

$137.32

2020 (8/2007)

Process Costfton
$67.13

$58.31

$80.93

51.41

$40.53

$27.07

5240

51.42

842

$0.00

2004

Process Cost
0 Energy Evaluation 09.11.06 xis
© JI IPS cost x2 to account for WAS transfer and divided by total 2004 biosolids production
0 value per ton VSS destroyed (from Energy Evalualion 09 11.06 x/s ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado}] x dig. volume reduction (Hurtade) fprop. biosolids
o
)
0
0 Waste Management quote *247/313 (to discount for solids lost in digestion)
0

2004
Process Cost
0 Energy Evaluation 03 11,06 x/s
0 JIIPS cost x2 to account for WAS Iransfer and divided by total 2004 biosolids production
© value per ton VS5 destroyed (from Energy Eveluation 09,1106 x/s ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado}] x dig. volume reduction (Hurtado) fprop. biosolids

1]
v
/]
0 from fs Al Sizing | rd.xls by WLM, "247/313 to account for solids lost in digestion
o
2004
Process Cosl

0 *313/247 (raw total/digested total) to account for PSD instead of digested sludge, /.5 because only half of the sludge is currently thickened (AES)

© *BFP number used “313/247 (raw total/digested total) to account for PSD instead of digested sludge per PWC; centrifuges will cost at least as much as BFP
0 Energy Evaluation 08 11.06 xls

0 Jl cost removed; S5 IPS part of cost multiplied by (solids to digestion-PSD from JI)digested solids to milo (in 2004)

0 43 employes at 375,000/ for 92,300 tonsfyear (Incinerstion Evalualion. xis }

0 B% of equipment costs which are assumed to be 26% of capital cost {Incineration Evaluation xis ), does nol account for cperation of cenlrifuges; per PWC

0 Incinaration Evaiuafion xis

0 WM quote for 20YD dump truck, assuming 20 min. for ioading *72/313 to account for solids lost in incineration (assuming same loss of solids as with Minergy)
0 WM quote - $35/on landfill, $0.5/ton taxes *72/312 to account for sclids lost in incineration (assuming same loss of solids as with Minergy)

0 value per ton V5SS destroyed (from Energy Evaluation 08 11.06.x!s ) x [prop. Biosalids x % to digestion {Hurtade) - 2004 solids to digestion (Hurtado}] x dig. volume reduction (Hurtado) /prop. biosolids
o
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

COST ESTIMATE SUMMARY

General Description

This alternative involves sending JIWWTP primary sludge to SSWWTP, where it is thickened and digested along
with SSWWTP primary sludge. SSWWTP WAS and digested sludge are pumped to JIWWTP, where they are
thickened along with JINWTP WAS. The thickened sludges are dewatered and dried at the JIWWTP Dewatering
and Drying facility, and the dried solids are sent to the Glass Furnace Facility. Waste heat from the Glass Furnace
Facility is used to dry the biosolids.

The alternative includes four new gravity belt thickeners at SSWWTP, and requires two of the existing sludge
storage tanks be converted back to primary digesters, for a total of eight primary digesters.

The alternative assumes the JIWWTP Dewatering & Drying facility will undergo a major rehab in 10 years, and that
the JIWWTP turbine facility is eliminated with electrical feed upgrades at JIWWTP to provide full redundancy.

The alternative assumes all biosolids are disposed of through the Glass Furnace facility.

Biosolids Distribution

0% Milorganite 0% Dewatered Cake Agrilife
100% Glass Furnace 0% Landfill
0% Incineration 0% Land Application
ENR Index = 10000 (assumed Milwaukee 2007)

Summary of Capital Costs
Estimated Construction Cost Without Contingency or Markup $153,380,000
Contingency 25% $38,350,000
Estimated Construction Cost Without Markup $191,730,000
Contractor OH&M/Engineering 30% $57,520,000
Total Capital Cost $249,250,000

Summary of Operation & Maintenance Costs

Total Annual Cost $47,890,000

Life Cycle Analysis

Interest Rate Per Year 5.125%

Number of Years 20

Present Worth Factor 12.331

Present Worth of Total Operation & Maintenance Cost $590,540,000
Total Present Worth $840,000,000

Iy
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
CAPITAL COST ESTIMATE SUMMARY
Capital Cost
Subprojects ($)
(link to total costs
(list subprojects for which there is a Capital Cost Worksheet) from Capital Cost

Worksheets)
SSWWTP DIGESTER REHABILITATION $4,370,000
JIWWTP ELECTRICAL UPGRADES $27,740,000
D&D FACILITY CAPITAL UPGRADES IN 10 YEARS $50,500,000
INTERPLANT SLUDGE PIPELINE UPGRADES $1,380,000
GLASS FURNACE FACILITY $42,260,000
SSWWTP GRAVITY BELT THICKENERS $1,570,000

Subtotal $127,820,000
Capital Cost
Allowance % ($)

Allowance for Undesigned Details 20% $25,560,000
Estimate of Construction Cost Without Contingency or Markup $153,380,000
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Mil Metrop S ge District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP DIGESTER REHABILITATION CAPITAL COST

Total Capital Cost (all divisi without conting or kup) = $4,370,000 <— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) (%) ($) Year Index Factor %) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
New Digester Mixing Systems B each $491,000 $3.930,000 $453,180 2005 23 1.08 $490,933  Extemal Draft Tube Mixers for 110° diameter Eimco (Energenics) +30% for install WLM:; 4 mixersftank; Infilco Degremont (IDI) makes cannon bubble mixers x1,05 Mech/Elect/I&C/Civil
New Digester Recirculation Pumps 4 each $16.000 $60,000 $14333 2005 23 1.08 $15526 Wemco Hidrostal, 10 HP motors, 250 gpm @ 60° TDH Ley & Associates +30% for nstall WLM; thermo digester pumps assumed the same for meso x1,05 Mech/ElectI&C/Civil
Recirculating Sludge Heat Exchangers 2 each 544,000 $90,000 $40950 2005 231 108 $44.381  Shudge-Hot Water Systems Alfa Laval +30% for install WLM; provide supplemental heating on recirc fine x1,05 Mech/ElectI&CICivil
Storage Digester Sludge Transfer Pumps 2 each 558,000 $120,000 $54,600 2005 .23 1.08 $59,143  Wemco Hidrostal, 30 HP motors, VFD, 1200 gpm @ 60° TDH Ley & Associates +250% for VFD +30% for install WLM; x1.05 Mech/Elect/I&C/Civil
D Gas Safety Equiy 1 allowance $171.000 $170.000 $157,500 2005 9231 1.08 $170.621 TBD TBD WLM; x1,05 Mech/Elect/|&C/Civil
Division 11 Subtotal $4,370,000
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP ELECTRICAL UPGRADES CAPITAL COST

Total Capital Cost (all divisions, without contingency or markup) = $27,740,000 S insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Powerhouse and Electrical Feed Upgrades 1 each $25,566,030 $25,570,000 $23,600,000 2005 9231 1.08 $25,566,028  electrical supply upgrade Lou Germanotta estimate
Electrical Feed to Oxygen Facility 1 each $2,167,000 $2,170,000 $2,000,000 2005 9231 1.08 $2,166,613 WLM

| w !
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

D&D FACILITY UPGRADES CAPITAL COST

LAy

Preserving The Environment «
Improving Water Quality

Total Capital Cost (all divisions, without contingency or markup) = $50,500,000 || <----- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Unit Process 24 Upgrade 1 each $7.938.000 $7,940,000 $7,700,000 2006 9700 1.03 $7,938,144 NPB
Unit Process 25 Upgrade 1 each $17,423,000 $17,420,000 $16,900,000 2006 9700 1.03 $17.,422,680 NPB
Unit Process 27 Upgrade 1 each $4,682,000 $4,580,000 $4,445,000 2006 9700 1.03 $4,582,474 NPB
Unit Process 29 Upgrade 1 each $12,629,000 $12,630,000 $12,250,000 2006 9700 1.03 $12,628,866 NPB
Unit Process 30 Upgrade 1 each $1,278,000 $1,280,000 $1,240,000 2006 9700 1.03 $1,278,351 NPB
Unit Process 31 Upgrade 1 each $747,000 $750,000 $725,000 2006 9700 1.03 $747 423 NPB
Unit Process 32 Upgrade 1 each $2,809,000 $2,810,000 $2,725,000 2006 9700 1.03 $2,809,278 NPB
Miscellaneous Costs (drop chutes, etc.) 1 each $3,093,000 $3,090,000 $3,000,000 2006 9700 1.03 $3,092,784 NPB
Division 13 Subtotal $50,500,000
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Milwaukee Metropolitan Sewerage District

2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

INTERPLANT SLUDGE PIPELINE UPGRADES CAPITAL COSTS

Total Capital Cost (all divisions, without contingency or markup) = $1,380,000 <----- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
JIWWTP and SSWWTP Pumps 12 each $93,000 $1,120,000 $90,000 2006 9700 1.03 $92,784 pump, motor, etc. rated for 300 psi +5000 for install TBD quote from Mickey at RDM

Division 11 Subtotal  $1,120,000

DIVISION 16: ELECTRICAL
Pipeline Cathodic Protection 1 allowance $258,000 $260,000 $250,000 2006 9700 1.03 $257,732 TBD TBD PWC

Division 16 Subtotal $260,000

| w !
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

GLASS FURNACE FACILITY CAPITAL COSTS

Total Capital Cost (all divisions, without contingency or markup) = $42,260,000 <-—— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units () ($) ($) Year Index Factor () ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
Glass Furnace Facility 1 each $42,256,000 $42,260,000 $40,987.013 2006 9700 1.03 $42,254 653 Minergy Glass Pack Process Facility Minergy (7/12/05 quote) /1,225 engineering&pm /1.1 contingency x1.05 Mech/ElectI&CICivil

Division 11 Subtotal $42,260,000
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Wil

ge District

Meatrop
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

NEW SSWWTP GRAVITY BELT THICKENERS CAPITAL COST

Total Capital Cost {all divisions, without ingency or
Unit Cost
DESCRIPTION Quantity Units E]

DIVISION 11: EQUIPMENT

2 meter Gravity Bell Thickener 4 each $222,000
500 gpm Gravity Belt Thickner Feed Pumps 4 each $62,000
Progressing Cavity Gravity Belt Thickner Polymer Feed Pumps 3  each 544,000
Progressing Cavity Thickened Sludge Transfer Pumps 4 each 574.000

Division 11 Subtotal 51,570,000

$1,570,000 <-— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
(8) 5) Year Index Factor (5} ITEM MANUFACTURER COMMENTS
$890,000 $204,750 2005 9231 1.08 $221,807 Ashbrook Aquabell (Ei Energenecs x1.3 installed x1.05 Mech/Elect/|1&C/Civil
$250,000 $57,330 2005 23 1.08 $62.1068 Wemco Hidrostal 500 gpm at 78' TOH, w/\VFDs for adjustable speed. 20 HP motors. Ley & Associates Ley & Assoc. quote for 400 gpm at B0', x2 for vid, x1.4 for large flow/pressure, x1,3 installed x1.05 Mech/Elect/I&C/Civil
$130,000 $40,950 2005 9231 1.08 $44.361 200 gpm@40'TOH, wFDs Moyno or Netszch  x1.3 installed x1.05 Mech/ElectI&C/Civil
$300.000 $68,250 2005 9231 1.08 $73.936 250 gpm @ 140° TOH Meoyna or Netszch Ley & Assoc. quote x2 for vid x1.3 installed x1.05 Mech/Elect1&CICivil

Ly

Preserving The Environment »
Improving Water Quality
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
O&M COST ESTIMATE
Total 2020 MMSD Biosolids Production {dtfyr) = 114,100 from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSactual XLS , (ENR = 8620) unless otherwise specified
|_Total Annual O&M Cost = $47,890,000]
Milorganite® Annual Operating & Maintenance Costs Milorganite® Ann i intenance Cos
% of blosolids o Milorganite® = 0%
annual biosolids (diyear) = 0 Total Milorganite® 2004 tons = 56,040
Milorganite® Allocations Annual Cost Hurtado 2004 Cost ENR 2020 (6/2007) 2004
ltem/Process b3 Sidt Siyr Process 2004 Cosl Process Costton  Year Index Process Costlon Process Cost
JIWWTP Thickening 6.5% $26.50 50 JIWWTP Thickening $1,279.606 $22.83 2004  B620 $26.49 0
JIWWTP Dewatering/Drying 59.5% $241.40 50 JIWWTP Dewatering/Drying $11,661,850 $20810 2004 BB20 s241.41 0
JIWWTP Chaff Processing 47% $19.20 $0 JIWWTP Chaff Processing $928,541 $16.57 2004 8620 $19.22 (1]
Milorganite® Warehouse/Shipping 57% $23.00 $0 Milorganite® Warehouse/Shipping $1,108,821 $19.79 2004  B&20 $22.95 0
JIWWTP Natural Gas & Electric Purchase 33.7% $136.70 S0 JIWWTP Natural Gas & Electric Purchase® $6.602,327 §117.81 2004 8620 $136.68 0 multiplied by 0.7 lo account for new turbine efficiency
Biosalids Marketing 17.4% $70.70 S0 Biosalids Marketing - $60.83 2004 8620 $70.69 0 based on tons sold, not tons produced
IPS Pipeline Sludge Transfer (includes 5SS energy) 0.5% 5220 30 IPS Pipeline Sludge Transfer $104 631 $1.87 2004 8620 $2.17 0
SSWWTP Digester Gas Credit/Replacement 00% | $0.00 50 SSWWTP Digester Gas Credit/Replacement - $0.00 2007 10000 $0.00 0 value per ton VSS destroyed (from Energy Evaluation 09.11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume ion (F ) [prop. biosolid
SEWWTP Sludge Thickening (energy included) 15% $6.10 0 SSWWTP Sludge Thickening $292,305 $522 2004  BE20 $6.05 0
SSWWTP Digestion (energy included) 3.7% $14.90 $0 SSWWTP Digestion $T18.116 $12.81 2004  B620 $14.87 0
Milorganite® Sales Revenue =33.2% -5134 80 30 Milorganite® Sales Revenue -5116.21 2004 BG20 -5134 81 0
SUBTOTAL 100% $406 $0 1]
hang ing on turbine exi atJi
% of biosolids fo cake Agri-Life® = 0%
annual biosolids (dtyear) = 0 Total cake Agri-Life® 2004 tons = 2168
Agri-Life® Allocations Annual Cost Hurtado Cost ENR 2020 (6/2007) 2004
ltem/Process % Sidt Syt Process 2004 Cost Process Costiton  Year Index Process Costiton Process Cost
SSWWTP Digester Gas Credit/Replacement 00% | _Sggﬂ' 30 SSWWTF Digester Gas Credit/Replacement - $0.00 2007 10000 $0.00 0 value per ton VSS destroyed (from Energy Evaluation 09 11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume ion (Hurtado) /prop. bi
SSWWTP Sludge Thickening (energy included) 33.0% $185.50 S0 SSWWTP Sludge Thickening $346,593 $150.87 2004 8620 $185.46 0
SSWWTP Digestion (energy included) 6.5% $36.40 s0 SSWWTP Digestion $68,003 $31.37 2004 8820 $36,39 0
SSWWTP Dewatering (energy included) 36.5% $205.30 0 SSWWTP Dewatering $383,718 517699 2004 B620 $205.33 1]
Transport To AgIWEPCO 24.0% $135.10 30 Polymer & Lime Filter Cake To Ag/WEPCO - $11646 2004 BG20 $135.11 0 based on tons transported, not lons produced
SUBTOTAL 100% $562 50 ]
e Annual Operating £ Glass Furnace Annual Operating Costs
% of biosolids lo glass fumace = 100% Total biosolids 2004 = 62,873
annual biosolids (dtyear) = 114,100 Total Milorganite® 2004 tons = 56,040
Minergy Allocations Annual Cost Hurtado 2004 Cost ENR 2020 (6/2007) 2004
Item/Process % Sidt Siyr Process 2004 Cost Process Costiton  Year Index Process Costiton Process Cost
JIWWTP Thickening 6.3% $26.50 $3,024,000 JIWWTP Thickening $1.279,606 $2283 2004 BB20 $26.48 2,605,336
JIWWTP Dewatering/Drying 57.5% $241.40 $27,544,000 JIWWTP Dewatering/Drying $11,661,890 $20810 2004 BB20 $241.41 23744141
JIWWTP Electric Purchase 22.3% $93.50 $10,668,000 JIWWTP Electric Purchase - $93.50 2007 10000 $9350 10,667,998 Energy Evaluation 09.11.06 xis
JIWWTP Natural Gas Purchase 0.3% $1.10 $126,000 JIWWTP Natural Gas Purchase - $1.08 2007 10000 $1.08 123,619 from PWC 8/05 ing notes (B lids Evaluation S ry 090105 ppt )
IPS Pipeline Sludge Transfer (includes SS energy) 0.6% $2.50 $285,000 IPS Pipeline Sludge Transfer §134,469 $214 2004 BE20 5248 244,030 S5 |PS part of cost multiplied by lotal digested solids/digested solids to milo (in 2004)
SSWWTP Digester Gas Credit/Replacement 32% | -513.50] -§1,540,000 SSWWTP Digester Gas Credit/Replacement - -§13.51 2007 10000 -$1351  -1.541,366 value per ton V'SS destroyed (from Energy Evaluation 09,11.06.x1s ) x [prop. Biosolids k % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction (Hurtado) Iprop. biosclids
SSWWTP Sludge Thickening (energy included) 1.7% $7.00 $769,000 SSWWTP Sludge Thickening $379,562 $6.04 2004 BE20 $7.00 688,818
SSWWTP Digestion (energy included) 4.1% $17.20 $1,963,000 SSWWTP Digestion $832 484 $1483 2004  BGB20 1721 1,692 244
Glass Aggregate Sales Revenue -0.4% -$1.80 -$205,000 Minergy Sales Revenue - -$1.58 2004 BG20 -$1.83 -180,081 $2fon finished from PWC 9/05 ting notes (Biosoli ! y DS0105.ppt)
Glass Furnace Annual Operaling Costs 10.9% 54580 $5,226.000 Minergy Process - $42.32 2005 9231 54584 4,828 544 10 employees & 8% of capital costs! from Bi Sizing rd.xis by WLM
SUBTOTAL 100% $420 547,887,770 42,873,283
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Milwaukea M 1 =,

BIOSOLIDS ALTERNATIVE EVALUATIONS

2020 FAC!LIHES PLANNING

O&M COST ESTIMATE
Total 2020 MMSD Biosolids Production {dtiyr) = 114,100
Total Annual O&M Cost = $47,890,000|
Landfill Annual Operating & Maintenance Costs
% of biosolids to landfil = 0%
annual biosolids (didear) = 0
Milorganite® Allocations Annual Cost
Item/Process % Sidt $iyr
JIVWANTP Electric Purchase 9.7% $57.00 $0
IPS Pipeline Sludge Transfer 0.0% 0
SSWWTP Digester Gas Credit/Replacement 0.0% 30
SSWWTP Sludge Thickening (energy included) 31.5% . $0
SSWWTP Dewatering (energy included) 34 B% 5205 30 0
SSWWTP Digestion (energy included) 6.2% $36.40 $0
Cake Trucking & Landfilling 17.8% 5104.70 $0
SUBTOTAL 100% $589 $0
% of biosolds fo land applicalion = 0%
annual biogolids {diyear) = 0
Milorganite® Aliocations Annual Cost
lem/Process e Sidt Byr
JIWWTP Electric Purchase 9.2% $57.00 $0
IPS Pipeline Sludge Transfer 0.0% $0.20 50
SSWWTP Digester Gas Credit/Replacement 0.0% m.oo'ﬁ 0
SSWWTP Sludge Thickening (energy included) 29.8% 518550 $0
SSWWIP Dewatening (energy included) 33.0% $205.30 $0
SSWWTP Digestion (energy included) 59% $38.40 $0
Polymer & Lime Filter Cake To Ag/WEFCO 221% $137.30 $0
SUBTOTAL 100% $622 $0
Incineration Annual Operating & Maintenance Costs
% of biosolids to Milorgamite® = 0%
annual biosolids (dtyear) = 0
Milorganite® Aliocations Annual Cost
llem/Process e Sidt Fiyr
JIWWTP Thickening 233% $67.10 30
JIWWTP Dewatering 20.3% $58.30 $0
JWWTP Electric Purchase 281% $80.90 $0
IP5 Pipeline Sludge Transfer (includes 35 energy) 0.5% $1.40 $0
Incineration Facility Labor 14.1% $40.50 $0
Incineration Facility Mantenance/Repair/Replace 9.4% $27.10 0
Incineration Facility Chemicals and Other Costs 0.8% $2.40 30
Ash Transport 0.5% $1.40 $0
Ash Landfill 29% $8.40 $0
SSWWTP Digester Gas Credit/Replacemeant 0.0% 90.00:‘ 50
SUBTOTAL 100% _$288 $0

Y

Preserving The Environment »
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from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSsactual! XLS, (ENR = 8620) unless otherwise specified

Landfill Annual Operating & Maintenance Costs

Tolal biosolids 2004 = 62,873
Total cake Agri-Life® 2004 fons = 2168
Hurtado

Process 2004 Cost

JIWWTP Electrical Furchase -
IPS Pipeling Sludge Transfer $9,352
SEWWTP Digester Gas Credit/Replacement =
SSWWTP Sludge Thickening $346,593
SSWWTP Dewatering 5383719
SSWWTP Digestion $68.003
Cake Trucking & Landfilling =

licati i Mai
Tolal biosolids 2004 = 62,873
Total cake Agri-Life® 2004 1ons = 2168
Hurtado

Process 2004 Cost

JIWWTP Electrical Purchase e
IFS Pipaline Slucge Transfer $9.352
SSWWTP Digester Gas Credit/Replacement -
SSWWTP Sludge Thickening $346,593
SSWWTP Dewatering $383,719
SSWWTP Digestion $63,003

Polymer & Lime Filter Cake To Ag/WEPCO =

Incineration Annual Operating & Maintenance Costs

Total bicsolids 2004 = 62,873
Total Milorganite® 2004 tons = 56,040
Hurtado

Process 2004 Cost

JIWWTP Thickening $1.278,606
JIWWTP Dewatering $2,222,754
JIWWTP Electrical Purchase -
IPS Pipeline Sludge Transfer $76.401

Incineration Facility Labor =

Facility
Incineration Facility Chemicals and Other Cosls -
Fly Ash Transport -
Fly Ash Landhll -
SSWWTP Digester Gas Credit/Replacement -

tepar/Replace -

Process Costiton
$57

5015

$0.00

$150.87

5175699

$31.37

$95.61

C

2004
Process Costiton
857
$0.15
$0.00
$159.87
$175.99
$31.37
$118.37

2004
Process Cost/ton
$57.87
$50.26
381
5122
$34.04
$23.34
2,07
$1.38
$8.17
$0.00

Cost
Year
2007
2004
2007
2004
2004
2004
2005

Cost
Year
2007

2007
2004
2004
2004
2004

Cost
Year
2004
2004
Z007
2004
2004
2004
2004
2006
2006
Z007

ENR
Index
10000

10000
8620

8620
G231

ENR
Index
10000

10000
8620
8620

8620

2020 (8/2007)
Process Costiton
$56.97
5017
$0.00
518546
5205 33
$36.39
$104.66

2020 (8/2007)
Process Costiton
$56.97

$0.17

$0.00

518546

$205.33

£36.39

$13732

2020 (8/2007)
Process Costiton
$67.13

$58.31

$80.93

5141

£40.53

$27.07

$2.40

$1.42

$8.42

$0.00

2004

Process Cost
0 Energy Evaluation 09.17.06 5l
0 JI IPS cost x2 to account for WAS transfer and divided by lotal 2004 biosolids production
0 value per ton VES destroyed (from Energy Evaluation 09.11.06.xls ) x [prop. Biosclids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtada)] x dig. volume reduction (Hurtado) /prop. biosclids
a
0
V]
0 Waste Management quote *247/313 (to discount for solids lost in digestion)
0

2004

Process Cost
0 Encrgy Evaluation 08.11.06 xls
0 JI IPS cost x2 to account for WAS transfer and divided by total 2004 bosolics production
0 value per ton VSS destroyed (from Energy Evaluation 09,11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction (Hurtado) /prop. biosclids
0
g
a
0 from Biosolids Alternative Sizing Warksheets rd xfs by WLM. *247/313 to account for solids lost in digestion
a

2004

Process Cost
0 *3137247 (raw totaldigested total) to account for PSD instead of digested sludge, /.5 because only half of the sludge is currently thickened (AES)
0 *BFP number used *313/247 (raw totalidigested total) to account for PSD instead of digested sludge per PWC; centrifuges will cost at least as much as BFP
0 Energy Evaluation 09.11.056 xis
0 JI cost removed: 5S IPS part of cost multiplied by (solids to di
0 43 employes at $75,000iyr for 82,300 lyear (inci ion Eval
0 6% of equipmant costs which are assumed to be 25% of capital cost (incineration Evaluatian xis ), does not account for operation of centrifuges: par FWC
0 Incineration Evaluation.xis
0 WM guete for 20YD dump truck, assuming 20 min. for loading *72/313 to account for solids lost in incineration (assuming same loss of solids as with Minergy)
0 WM quote - $35/ton landtill, $0.5/ton taxes "72/313 to account for solids lost in incneration (assuming same loss of solids as with Minargy)
0 value per ton VS destioyed (from Energy Evalualion 09.11.06.xis ) x [prop. Blosclids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction (Hurtado) /prop. biosclids
Q

PSD from

tion.xls |

yidigested solids to milo (in 2004)
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

COST ESTIMATE SUMMARY

General Description

This alternative involves blending JIWWTP primary sludge and WAS in a JIWWTP E/B Tank and then pumping
the blended sludge to SSWWTP via the IPS pipeline. At SSWWTP the JIWWTP blended sludge would be
thickened using gravity belt thickeners (GBTs). SSWWTP WAS would also be thickened on GBTs. The

thickened sludges, along with SSWWTP primary sludge, would then be anaerobically digested using standard
mesophilic anaerobic digestion, to produce a Class B biosolid product. The digested biosolids would be dewaterec
using recessed plate filter presses, with the dewatered biosolids hauled to landfill.

The alternative assumes that the turbines and all sludge thickening, dewatering and drying processes at JIWWTP
would be eliminated. The existing JIWWTP GBTs would be relocated to SSWWTP for use in sludge thickening.
The alternative also assumes that the IPS pipeline is in good condition for the planning period, but assumes that
the existing JIWWTP IPS pumps will be replaced.

The alternative assumes all biosolids are landfilled.

Biosolids Distribution

0% Milorganite® 0% Dewatered Cake Agri-Life®

0% Glass Furnace 100% Landfill

0% Incineration 0% Land Application

ENR Index = 10000 (assumed Milwaukee 2007)

Summary of Capital Costs
Estimated Construction Cost Without Contingency or Markup 583,800,000
Contingency 25% $20,950,000
Estimated Construction Cost Without Markup $104,750,000
Contractor OH&M/Engineering 30% $31,430,000
Total Capital Cost $136,180,000

Summary of Operation & Maintenance Costs

Total Annual Cost $62 460,000

|Life Cycle Analysis

Interest Rate Per Year 5.125%

Number of Years 20

Present Worth Factor 12.331

Present Worth of Total Operation & Maintenance Cosi $770,210,000
Total Present Worth $906,000,000

[
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
CAPITAL COST ESTIMATE SUMMARY
Capital Cost
Subprojects ($)
(link to total costs
(Nst subprojects for which there is a Capital Cost Worksheet) from Capital Cost

Worksheels)
JIWWTP ELECTRICAL UPGRADES $25,570,000
JIWWTP DEWATERING AND DRYING FACILITY DEMOLITION $21,670,000
SSWWTP DIGESTER REHABILITATION $7,520,000
SSWWTP THICKENING UPGRADES 55_._920,(]00
SSWWTP DEWATERING UPGRADES $8,330,000
INTERPLANT SLUDGE PIPELINE UPGRADES $820,000

Subtotal $69,830,000
Capital Cost
Allowance % (5)
Allowance for Undesigned Details 20% $13,970,000
Estimate of Construction Cost Without Contingency or Markug $83,800,000
S TABLE 9D-4 SHEET 2 OF 10
reserm The Emronment - SCREENING ALTERNATIVE 3 — LANDFILL
Improving Water Quality 2020 TREATMENT REPORT
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP ELECTRICAL UPGRADES CAPITAL COST

LAy

Preserving The Environment «
Improving Water Quality

TABLE 9D-4 SHEET 3 OF 10

Total Capital Cost (all divisions, without contingency or markup) = $25,570,000 S insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Powerhouse and Electrical Feed Upgrades 1 each $25,566,030 $25,570,000 $23,600,000 2005 9231 1.08 $25,566,028 electrical supply upgrade Lou Germanotta estimate

SCREENING ALTERNATIVE 3 — LANDFILL

2020 TREATMENT REPORT
6/2/07
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP D&D FACILITY DECOMMISSION CAPITAL COST

Total Capital Cost (all divisions, without contingency or markup) =

$21,670,000 Ceeem insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Demolition of D&D Facilities 1 allowance $21,666,000 $21,670,000 $20,000,000 2005 9231 1.08 $21666,125 TBD TBD WLM
Division 13 Subtotal $21,670,000

LAy

Preserving The Environment «
Improving Water Quality
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Milwaukee M lit District

2020 FACIE[TIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP DIGESTER REHABILITATION CAPITAL COST

| wf
Q%

Preserving The Environment »
Improving Water Quality

ADJUSTED
UNIT COST

(5)

$480,933
$15,528
544,361
$58,148
§517.550

Total Capital Cost (all i without or $7.520,000 <o insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment
DESCRIPTION Quantity Units: (5} (5) $) Year Index Factor

DIVISION 11: EQUIPMENT

New Digester Mixing Systems 12 each $491,000 $5,890,000 $453,180 2005 9231 1.08
New Digester Recirculation Pumps 24 each $16,000 $380,000 $14,333 2005 0231 1.08
Reci g Sludge Heat E: g 6 each 544,000 $260,000 $40,950 2005 9231 1.08
Slorage Digester Sludge Transfer Pumps 8 each $59,000 $470,000 $54,600 2005 9231 1.08
Digester Gas Safety Equipment 1 allowance $518,000 520,000 $477,750 2005 9231 1,08

Division 11 Subtotal $7,520,000

ITEM MANUFACTURER COMMENTS
External Draft Tube Mixers for 110 diameter Eimco (Energenics) +30% for install WLM; 4 mixers/tank; Infilco Degremont (ID1) makes cannon bubble mixers x1.05 Mech/Elect/I&CICivil
Wemco Hidrostal, 10 HP motors, 250 gpm @ 60' TDH Ley & Associates +30% for install WLM; thermo digester pumps assumed the same for meso x1.05 Mech/Elect/|&CiCivil

Sludge-Hot Water Systems.
Wemco Hidrostal, 30 HP motors, VFD, 1200 gpm @ 60° TDH
flame aresters, PVRVs, moisture removal

Alfa Laval +30% for install
Ley & Associates +250% for VFD +30% for install
TB8D

WLM; provide supplemental heating on recirc line x1.05 Mech/Elect/|&C/Civil
WLM; x1.05 Mech/ElectI&C/Civil
WLM; x1.3 installed x1.05 Mech/Elect/I&C/Civil

TABLE 9D-4 SHEET 5 OF 10
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Milwauk i District

Metrop
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP THICKENING UPGRADES CAPITAL COST

Total Capital Cost (all divisi without ingency or p)= $5.920,000 || <— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units %) (%) (8) Year Index Factor 51 ITEM MANUFACTURER ~COMMENTS

DIVISION 11: EQUIPMENT

2 meter Gravity Belt Thickener 10 each $222 000 $2.220,000 520,750 2005 0231 108 $221,807 Aquabelt (Energeni Energenecs WLM, x1.3 installed x1.05 Mech/Elect/l&C/Civil
500 gpm Gravity Belt Thickner Feed Pumps & each $62.000 $370,000 $57,330 2005 o231 1.08 $62 108 Wemco Hidrostal 500 gpm at 75' TOH, wiVFDs for adjustable speed. 20 HP motors. Ley & Associates WLM; Ley & Assoc. quote for 400 gpm at B0', x2 for vid, x1 4 for large flowlpressure, x1.3 installed x1.05 Mech/Elect/&C/Civil
Progressing Cavity Gravily Belt Thickner Polymer Feed Pumps 3 each $44,000 $120,000 $40,950 2005 9231 1.08 $44.381 200 gpm@40TDH, wiVFDs Moyno or Netszch WLM; x1.3 instalied x1.05 Mech/ElectI&C/Civil
Progressing Cavity Thickened Siudge Transfer Pumps 16 each 574,000 51,180,000 568,250 2006 923 1.08 573836 250gpm @ 140 TDH Moyno or Netszch WLM, Ley & Assoc quote x2 for vid x1.3 installed x1.05 Mech/Elect/I&C/Civil
Progressing Cavity GBT Bulk Polymer Transfer Pumps 2 each $37,000 $70,000 $34,125 2005 231 108 $38968 10 gpm/3 HP, constant speed Moyno or Netszch WLM; 1.3 instalied x1.05 Mech/ElectI&C/Civil
Progressing Cavity GBT Bulk Polymer Mix Pumps 2 each $30,000 560,000 $27,300 2005 8231 1.08 528574  Sgpm. 2 HP, DC adjustable speed Moyno or Metszch ~ WLM, x1.3 installed x1.05 Mech/Elect/|&C/Ciil
Progressing Cavity Operational Storage Pumps 6 each 574,000 $440,000 568,250 2005 23 1.08 $73.938 250 gpm @ 140" TDH wiVFDs Maoyno or Netszeh WLM, %2 for VFDs x1.3 installed x1.05 Mech/Elect/ISC/Civl
Division 11 Subtotal $4,470,000
DIVISION 13: SPECIAL CONSTRUCTION
Relocate JIWWTP Gravity Belt Thickeners to SSWWTP 4 each $74,000 $300,000 $88,250 2005 @231 108 S73936 3 meter units WLM Judg x1.3i %1.05 Mech/ElectI&CICIVII
Thickening Building Addition 7.200 sl $160 51,150,000 8150 2005 9231 1.08 $162 TBD TBD WM

Division 13 Subtotal $1,450,000
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP DEWATERING UPGRADES CAPITAL COST

Total Capital Cost (all divisi without iti y or markup) $8,330,000 < insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units (5) (5) ($) Year Index Factor (%) ITEM MANUFACTURER COMMENTS
DIVISION 2: SITEWORK
Dewatering 1 allowance $108.000 $110,000 $100,000 2005 9231 1.08 $108.331 TBD TED WLM
Excavation 46,500 cubic yards M $510,000 $10 2005 9231 1.08 $11  TBD TED WLM
Structural Fill 4,650 cubic yards $13 $60,000 $12 2005 9231 1.08 $13 TBD TED WLM
Division 2 Subtotal $680,000
DIVISION 3: CONCRETE
Sludge Reaction Tank 8 cubic yards $540 30 $500 2005 9231 1.08 $542 TBD TBD WM
Sludge Holding Tank 75 cubic yards $540 $40,000 $500 2005 9231 1.08 5542 TBD TEBD WLM
Division 3 Subtotal $40,000

DIVISION 11: EQUIPMENT
Sludge Reaction Tank Mixers 4 each $7,000 $30,000 $6,825 2005 9231 1.08 $7.394  Axial fiow turbine, 2 HP w/SCR DC Adj Speed Drive Lightnin Model SX81C2 WLM; x1.3 installed x1.05Mech/Elect/I&C/Civil
Sludge Holding Tank Mixers 3 each $22,000 $70,000 520475 2005 9231 1.08 $22,181  Axial flow turbine, 10 HP Lightnin Model SX84C10 WLM; x1.3 installed x1.05Mech/Elect/I&C/Civil
Progressing Cavity Sludge Transfer Pumps 6 each $118,000 $710,000 $109,200 2005 9231 1.08 $118,297 850 gpm @ 100 psi, 125 HP Moyno Model 2K335G1 CDQ-DAA (Order No. AS43109-90-4) WLM; x1.3 installed x1.05Mech/Elect/I&C/Civil
Recessed Plate Filter Press Feed Pumps 6 each $126,000 $760,000 $116,025 2005 9231 1.08 $125691  Piston membrane whydraulic oil, linear flow drop from 160->225 psi Abel Model FQQGS504-22(75; 22.5" pi /75 HP/54 strokes/minute WLM: x1.3 installed x1.05Mech/Elect/I&C/Civil
Recessed Plate Filter Presses 3 each $518,000 $1,550,000 $477.750 2005 9231 1.08 $517,550 151 plates (150 chambers) @ 2k mm x 2k mm; 530 cf @ 225 psig Rittershaus&Blecher ID No. 0-24-200-007-00 WLM: x1.3 installed x1.05Mech/Elect/I&C/Civil
Progressing Cavity R | Plate Press Polymer Feed Pumps 3 each $89,000 $270,000 $81,900 2005 9231 1.08 $88,723 100 HP Maoyno Mode| 4G0E5G1SSQ WLM; x1.3 installed x1.05Mech/Elect/|&C/Civil
Piston Recessed Plate Filter Press Wash Pumps 1 each $111,000 $110,000 $102,375 2005 9231 1.08 $110,903 100 gpm @ 1,500 psi, 125 HP match existing two at South Shore WLM; x1.3 installed x1.05Mech/Elect/I&C/Civil
R i Plate App 1 allowance $148,000 $150,000 $136,500 2005 9231 1.08 $147.871 TBD TBD WLM; x1.3 installed x1.05Mech/Elect/I&C/Civil
Roll-off Sludge Containers 40 each $3,000 $120,000 $3,000 2005 9231 1.08 $3250 20'Lx7'Wx6'H match existing at SS WM
Straddle Cariers for Sludge Containers 2 each $162,000 $320,000 $150,000 2005 9231 1.08 $162,496 50,000 Ibs minimum lift capacity match existing at SS WM

Division 11 Subtotal $4,090,000
DIVISION 13: SPECIAL CONSTRUCTION
Dewatering Building Addition 16,000 sf $220 $3,520,000 $200 2005 9231 1.08 $217 TED TBD WM

Division 13 Subtotal $3,520,000

L

Preserving The Environment »
Improving Water Quality

TABLE 9D-4 SHEET 7 OF 10
SCREENING ALTERNATIVE 3 — LANDFILL

2020 TREATMENT REPORT

6/2/07

TR_9D.T004.07.06.02.cdr



Milwaukee Metropolitan Sewerage District

2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

INTERPLANT SLUDGE PIPELINE UPGRADES CAPITAL COSTS

Total Capital Cost (all divisions, without contingency or markup) = $820,000 Lomman insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) (%) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
JIWWTP and SSWWTP Pumps 6 each $93,000 $560,000 $90,000 2006 8700 1.03 $92,784 pump, motor, etc. rated for 300 psi +5000 for install TBD quote from Mickey at RDM

Division 11 Subtotal $560,000

DIVISION 16: ELECTRICAL
Pipeline Cathodic Protection 1 allowance $258,000 $260,000 $250,000 2006 9700 1.03 $267,732 TBD TBD PWC

Division 16 Subtotal $260,000

| m?‘
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

O&M COST ESTIMATE
Total 2020 MMSD Biosolids Production (dtlyr) = 114,100
|_Total Annual O&M Cost = $62,460,000
Milorganite® Annual Operating & Maintenance Costs
% of blosolids o Milorganite® = 0%
annual biosolids (difyyear) = 0
Milorganite® Allocations Annual Cost
ltem/Process % Sidt Shyr
JIWWTP Thickening 6.5% $26.50 50
JIWWTP Dewatering/Drying 59.5% $241.40 50
JIWWTP Chaff Processing 47% $19.20 $0
Milorganite® Warehouse/Shipping 57% $23.00 $0
JIWWTP Natural Gas & Electric Purchase BT7% $136.70 S0
Biosalids Marketing 17.4% $70.70 S0
IPS Pipeline Sludge Transfer (includes S5 energy) 0.5% 5220 30
SSWWTP Digester Gas Credit/Replacement 00% | $0.00 50
SSWWTP Sludge Thickening (energy included) 1.5% $6.10 50
SSWWTP Digestion (energy included) 3.7% $14.90 $0
Milorganite® Sales Revenue -33.2% -5134 80 30
SUBTOTAL 100% $406 $0
A al Operating sts
% of biosolids o cake Agri-Life® = 0%
annual biosolids (dtyear) = 0
Agri-Life® Allocations Annual Cost
ltem/Process % Sidt Syt
SSWWTP Digester Gas Credit/Replacement 00% | $0.00 $0
SSWWTP Siudge Thickening (energy included) 33.0% $185.50 S0
SSWWTP Digestion (energy included) 6.5% $36.40 s0
SSWWTP Dewatering (energy included) 36.5% $205.30 0
Transport To AgIWEPCO 24.0% $135.10 50
SUBTOTAL 100% $562 50
Glass Furnace Annual Operating Costs
% of biosolids lo glass funace = 0%
annual biosolids (dtfyear) = 0
Minergy Allocations Annual Cost
Item/Process % Sidt $iyr
JIWWTP Thickening 6.1% $26.50 50
JIWWTP Dewatering/Drying 55.7% $241.40 s0
JIWWTP Electric Purchase 21.6% $93.50 s0
JIWWTP Natural Gas Purchase 0.3% $1.10 S0
IPS Pipeline Sludge Transfer (includes S5 energy) 0.6% $2.50 0
SSWWTP Digester Gas Credil/Replacement 00% | 50.00] $0
SSWWTP Sludge Thickening (energy included) 1.6% $7.00 30
S5WWTP Digestion (energy included) 4.0% $17.20 0
Glass Aggregate Sales Revenue -0.4% -$1.80 0
Glass Furnace Annual Operaling Costs 10.6% 54580 $0
SUBTOTAL 100% $433 $0

Wi

Preserving The Environment «
Improving Water Quality

from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSactual XLS , (ENR = 8620) unless otherwise specified

Milo ite® Ann i n nce Cos
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Thickening $1,279.606 $22.83
JIWWTP Dewatering/Drying $11,661,890 $208.10
JIWWTP Chaff Processing $928,541 $16.57
Milorg Wareh IShipping $1.108 821 $19.79
JIWWTP Natural Gas & Electric Purchase® $6,602,327 $117.81
Biosolids Marketing - $60.93
IP5 Pipeline Sludge Transfer 5104631 $1.87
SSWWTP Digester Gas Credit/Replacement - £0.00
SSWWTP Sludge Thickening 5292305 $522
SSWWTF Digestion $718116 sz
Milorganite® Sales Revenue -5116.21

hang ing on turbine atJi

Total cake Agri-Life® 2004 tons = 2168

Hurtado
Process 2004 Cost Process Costiton
SSWWTP Digester Gas Credit/Replacement - $0.00
SSWWTP Sludge Thickening $346,583 $159.87
SSWWTF Digestion $68,003 $31.37
SSWWTP Dewatering 5383718 $176.99
Polymer & Lime Filter Cake To AgWEPCO - 11646
Glass Furnace Annual Operating Costs
Total biosolids 2004 = 62,873
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Thickening $1,279,606 $2283
JIWWTP Dewatering/Drying $11,661,890 $208.10
JIWWTP Electric Purchase - $93.50
JIWWTP Natural Gas Purchase - $1.08
IPS Pipeline Sludge Transfer $134 469 $214
SSWWTP Digester Gas Credil/Replacement - $0.00
SSWWTP Sludge Thickening $379,562 $6.04
SSWWTP Digestion $832 484 $14.83
Minergy Sales Revenue - 5158
Minergy Process ¥ $42.32

Cost
‘Year
2004
2004
2004
2004
2004
2004
2004
2007
2004
2004
2004

Cost

2007
2004
2004
2004
2004

Cost
Year
2004
2004
2007
2007
2004

2004
2004
2004
2005

ENR
Index
8620
8620

ENR
Index
10000
8620
8620
8620
8620

ENR
Index
8620
8620
10000
10000
8620
10000
B620
8620
8620
9231

2020 (8/2007)
Process Cost/ton
$26.49
s24141
$19.22
§22.95
$136.68
$70.69
$2.17
$0.00
$6.05
$14.87
-5134.81

2020 (6/2007)
Process Costiton
$0.00
$185.46
$36.39
$205.33
$135.11

2020 (6/2007)
Process Costiton
$26.48
524141
$93.50
$1.08
5248
50.00
$7.00
$17.21
-5$1.83
54584

2004
Process Cost
0
0
1]
0

0 multiplied by 0.7 lo account for new turbine efficiency

0 based on tons sold, not tons produced
0

0 value per ton VSS destroyed (from Energy Evaluation 09.11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume

0

0
0
o

2004
Process Cost

0 value per ton VSS destroyed (from Energy Evaluation 09.11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume

2004
Process Cost
0
0
0 Energy Evaluation 09.11.06 xis

iide Evall

0 from PWC 8/05 g notes (B
0 S8 IPS part of cost multiplied by lotal digested

ry 080105 ppt )

d solids to milo {in 2004)

t Iprop. bi

{t Iprop. bi

0 value per ton VS5 destroyed (from Energy Evaluation 09, 11.06xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction (Hurtado) /prop. biosolids

0
0
0 $2fon finished from PWC 9/05

ing notes (Bi

y 0901085 ppt)

0 10 employees & 6% of capital costs! from Bi
/]

Sizing

rd.xis by WLM
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Mil kee M litan S District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

O&M COST ESTIMATE
Total 2020 MMSD Biosolids Production (dtiyr) = 114,100
|_Total Annual O&M Cost = $62,460,000|
ndfill Annual in intenance C
% of biosolids fo landfif = 100%
annual lvosolids (difyear) = 114,100
Milorgamite® Allocations Annual Cost
Item/Process % idt Shyr
JIWWTP Electric Purchase 10.4% $57.00 56,504,000
IPS Pipeline Sludge Transfer 0.0% 020 $23.000
SSWWTP Digester Gas Credit/Replacement -7.6% -541.70] -$4,758,000
SSWWTP Sludge Thickening (energy included) 33.9% 5185.50 £21,166,000
SSWWTP Dewalering (energy included) a7 5% 5205 30 523,425 000
SSWWTP Digestion (enargy included) 65.6% $36.40 54,153,000
Cake Trucking & Landfilling 19.1% 510470 511,946,000
SUBTOTAL 100% $547 562,458,340
Land AEE"O&“DH Annual Ogerating & Maintenance Costs
% of biosolids to land application = 0%
annual hosolids (dityear) = 0
Milcrganite® Allocations Annual Cost
ltem/Process % Sidt Siyr
JIWWTP Electric Purchase 9.2% $57.00 S0
IPS Pipeline Sludge Transfer 0.0% $0.20 S0
SSWWTP Digester Gas Credit/Replacement 0.0% ~s0.00 S0
SSWWTP Siudge Thickening (energy included) 28.8% 518550 S0
SSWWTP Dewatering (energy included) 33.0% 5205.30 50
SEWWTP Digestion {energy included) 55% $36.40 S0
Polymer & Lime Filter Cake To AgWEPCO 221% $137.30 S0
SUBTOTAL 100% $622 50
Incineration Annual Operating & Maintenance Costs
% of biosolids to milorganite = 0%
annual biosolids (difyear)= 0
Milcrganite® Allocations Annual Cost
ltem/Process % Sfdt Shyr
JIWWTP Thickening 23.3% $67.10 30
JIWWTF Dewatering 20.3% $58.30 50
JIWWTP Electric Purchase 281% $80.90 S0
IP5S Pipeline Sludge Transfer (Includes S5 energy) 0.5% $1.40 s0
Incineration Facility Labor 14.1% $40.50 S0
I ion Facility M Rep p 9.4% $27.10 S0
Inci ion Facility C Is and Other Costs 0.8% $2.40 S0
Ash Transport 0.5% $1.40 50
Ash Landfill 29% $8.40 50
SSWWTP Digester Gas CreditReplacement 0.0% $0.00] s0
SUBTOTAL 100% $288 50

Y

Preserving The Environment «

Improving Water Quality

from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSaciual XLS, (ENR = 8620) unless otherwise specified

Landfill Annual Operating & Maintenance Costs

Tolal biosolids 2004 = 62,873
Total cake Agri-Life® 2004 tons = 2188

Hurtada
Process 2004 Cost Process Costiton
JIVWWTP Electrical Purchase - 857
IPS Pipeline Sludge Transfer $9.352 $015
SSWWTP Digester Gas CreditReplacement - -54189
SSWWTP Sludge Thickening $346,503 $150.87
SSWWTP Dewatering $383 719 $176.99
SSWWTP Digestion $68,003 $31.37
Cake Trucking & Landfilling = $86.61
Lang Aggiication Annual Ogera[ing & Maintenance Costs
Total biosolids 2004 = 62873
Total cake agnife 2004 tons = 2158

Hurtado 2004
Process 2004 Cost Process Costfton
JIVWWTP Electrical Purchase - $57
IPS Pipeline Sludge Transfer $9.352 $0.15
SSWWTP Digester Gas CrediReplacement - $0.00
SSWWTP Sludge Thickening $346,583 $158.87
SSWWTP Dewataring $383,719 $176.89
SSWWTP Digestion $68,003 $31.37
Polymer & Lime Filter Cake To Ag/WEPCO - $118.37
Incineration Annual Operating & Maintenance Costs
Total biosolids 2004 = 62,873
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIVWWTP Thickening $1,279,608 $57.87
JIVAWTP Dewatering $2,222.754 $60.26
JIWWTP Electrical Purchase - $81
IPS Pipeline Sludge Transfer $76.401 $122
Incineration Facility Labor - $34.94
I ion Facility Mai /Repair/Replace - $23.24

Facility Ct is and Other Cosis - $2.07

Fly Ash Transport = $1.38
Fly Ash Landfill $817
SSWWTP Digester Gas CreditReplacament - $0.00

Cost
Year
2007
2004
2007
2004
2004
2004
2005

Cost
Year
2007
2004
2007

2004
2004

Cost
Year
2004
2004
2007
2004
2004
2004
2004
2006
2008
2007

2004

6,500,314 Energy Evaluation 09.11.06.x/s
16,972 JI IPS cost x2 to account for WAS transfer and divided by total 2004 biosolids production

-4,757,296 value per lon VSS destroyed (from Energy Evaluaiion 03, 11.08 xls ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 schds to digestion (Hurtado)] x dig. volume won {Hurtad
18,240.919
20,184 800

3.578.821
11,023,668 Waste Management quote *247/313 (to discount for salids lost in digestion)
54,798,188

iprop.

2004
Process Cost
6,500,314 Energy Eveluation 09.11.06.x/s
0 JIIPS cost x2 to account for WAS transfer and divided by total 2004 biosolids production
0 value per ton VS5 destroyed (from Energy Evaluation 08 11.06 xls | x [prop. Biosolids x % to digestion (Hurtado) - 2004 salids to digestion (Hurtado)] x dig volume reduction (Hurtado) /prop. biosolids

]
1]
0
0 from Biosolids Allernalive Sizing Worksheels rd xls by WLM, *247/313 to account for solids lost in digestion
6,500,214
2004
Pracess Cost

0 *3137247 (raw lotaldigested total) to account for PSD instead of digested sludge, /.5 because only half of the sludge is currently thickened (AES)

0 *BFP number used *313/247 (raw total/digested 1otal) to account for PSD instead of digested sludge per PWC, centrifuges will cost al least as much as BFP
0 Energy Evaluation G2.11.06.x/s

0 JI cost removed; S5 IPS part of cost multiplied by (solids to digestion-PSD from Jl)idigested salids to milo (in 2004)

0 43 employes at $75.000/yr for 52,300 ly Incinaration Evaluation.xls )

0 6% cf equipment costs which are assumed to be 25% of capital cost ( E
0 Incineration Evaluation. xis

0 WM quote for 200 dump truck, assuming 20 min. for loading "72/313 to account for solids lost in incineralion {assuming same loss of solids as with Minergy)
0 WM quote - $35/ton landfill, $0.5/ton taxes *72/313 to account for solids lost in incineration (assuming same loss of solids as with Minergy)

on. xls ), does not Tor of

ges: per PWC

ENR 2020 (6/2007)
Index Process Costton  Process Cost
10000 $56.97
8620 $0.17
10000 -541.69
8820 $185.48
8620 $205.33
8620 $36.39
231 $104.66
ENR 2020 (6/2007)
Index Process Costiton
10000 $56.97
8820 $0.17
10000 $0.00
BE20 $185.46
8620 $205.33
8520 $36.39
8820 $137.32
ENR 2020 (6/2007)
Index Process Costiton
8620 $67.13
BH20 358.31
10000 $80.93
BG20 51.41
8620 $40.53
8820 $27.07
8620 $2.40
9700 $1.42
S700 $8.42
10000 $0.00

0 value per ton VSS destroyed (from Energy Evaluation 03.11.06 xls ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 sclids to digestion (Hurtado)] x dig. velume reduction (Hurtado) /prop. biosolids
(1]
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

COST ESTIMATE SUMMARY

General Description

This alternative involves blending JIWWTP primary sludge and WAS in a JIWWTP E/B Tank and then pumping
the blended sludge to SSWWTP via the IPS pipeline. At SSWWTP the JIWWTP blended sludge would be
thickened using gravity belt thickeners (GBTs). SSWWTP WAS would also be thickened on GBTs. The thickened
sludges, along with SSWWTP primary sludge, would then be anaerobically digested using temperature phased
digestion, to produce a Class A biosolid product. The digested biosolids would be dewatered using recessed plate
filter presses, with the dewatered biosolids stored in a covered, open air building, prior to land application.

The alternative assumes that the turbines and all sludge thickening, dewatering and drying processes at JIWWTP
would be eliminated. The existing JIWWTP GBTs would be relocated to SSWWTP for use in sludge thickening.
The alternative also assumes that the IPS pipeline is in good condition for the planning period, but assumes that
the existing JIWWTP IPS pumps will be replaced.

Biosolids Distribution

0% Milorganite® 0% Dewatered Cake Agri-Life®
0% Glass Furnace 0% Landfill
0% Incineration 100% Land Application
ENR Index = 10000 (assumed Milwaukee 2007)
Summary of Capital Costs
|Estimated Construction Cost Without Contingency or Markup $171,780,000
Contingency 25% $42.950,000
Estimated Construction Cost Without Markup $214,730,000
Contractor OH&M/Engineering 30% $64,420,000
Total Capital Cost $279,150,000

Summary of Operation & Maintenance Costs

Total Annual Cost $66,180,000

Life Cycle Analysis

Interest Rate Per Year 5.125%
Number of Years 20
Present Worth Factor 12.331
Present Worth of Total Operation & Maintenance Cost $816,080,000
Total Present Worth $1,095,000,000
‘7“7 I
‘ M TABLE 9D-5 SHEET 1 OF 11
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
CAPITAL COST ESTIMATE SUMMARY
Capital Cost
Subprojects ($)
(link to total costs
(list subprojects for which there is a Capital Cost Worksheet) from Capital Cost

Worksheets)
JIWWTP ELECTRICAL UPGRADES $25,570,000
JIWWTP DEWATERING AND DRYING FACILITY DEMOLITION $21,670,000
SSWWTP DIGESTER REHABILITATION $10,180,000
SSWWTP THICKENING UPGRADES $6,210,000
SSWWTP DEWATERING UPGRADES  $8,840,000
SSWWTP STORAGE $69,860,000
INTERPLANT SLUDGE PIPELINE UPGRADES $820,000

Subtotal $143,150,000
Capital Cost
Allowance % ($)

Allowance for Undesigned Details 20% $28,630,000
Estimate of Construction Cost Without Contingency or Markup $171,780,000

JTL‘J‘L
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP ELECTRICAL UPGRADES CAPITAL COST

insert link to this cost on the Capital Cost Summary Worksheet
COST ADJUSTMENT

MANUFACTURER COMMENTS

Total Capital Cost (all divisions, without contingency or markup) = $25,570,000
Unit Cost SUBTOTAL
DESCRIPTION Quantity Units ($) ($)
DIVISION 13: SPECIAL CONSTRUCTION
Powerhouse and Electrical Feed Upgrades 1 each $25,566,030 $25,570,000

electrical supply upgrade

LAy

Preserving The Environment «
Improving Water Quality

Lou Germanotta estimate
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP D&D FACILITY DECOMMISSION CAPITAL COST

Total Capital Cost (all divisions, without contingency or markup) = $21,670,000 <-—--insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Demolition of D&D Facilities 1 allowance $21,666.000 $21,670,000 $20,000,000 2005 9231 1.08 $21,666,125 TBD TBD WLM

Division 13 Subtotal  $21,670,000

T
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DESCRIPTION

Milwaukee M litan Si District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP DIGESTER REHABILITATION CAPITAL COST

DIVISION 11: EQUIPMENT

Mew Digester Mixing Systems
MNew Digestar Mixing Systems -
Mew Digester Recirculation Pumps.

Thermo Sludge Recirculation Pumps
Thermo Sludge Transfer Pumps.

DIVISION 13: SPECIAL CONSTRUCTION
Thermophilic Digester Control Bullding

Total Capital Cost (all divisi without or = $10,180,000
Unit Cost SUBTOTAL
Quantity Units %) %)
2 each $491.000 $980.000
4 each $491.000 $1.960,000
12 each $16,000 $180,000
1 allowance $518,000 $520,000
2 each $12,000 $20,000
& each $481,000 $2,850,000
& each 5207.000 $1,240,000
‘6 each $44,000 $260,000
12 each $16,000 $180,000
8 each $58,000 $460,000
Division 11 Subtotal §8,770,000
8,800 sf 5160 $1,410,000
Division 13 Subtotal $1,410,000

Y

Preserving The Environment »
Improving Water Quality

“eeeee Insert link to this cost on the Capital Cost Summary Workshoet

Actual
Unit Cost
—

$453,180
$453,180
$14.333
$477,750
$10,820
$453,180
$191,100
$40,950
$14,333
$53,576

$150

Cost

Year

COST ADJUSTMENT
ENR Adjustment
Index Factor
231 1.08
231 1.08
823 108
a231 1.08
23 1.08
9231 1.08
g231 1.08
o] 1.08
8231 1.08
) 1.08
23 1.08

ADJUSTED
UNIT COST

%)

$480,933
$490.933
515,526
$517,550
$11,830
$490,833
$207.020
544,361
$15,526
$58,039

$162

ITEM MANUFACTURER COMMENTS
External Draft Tube Mixers for 110' diameter Eimco (Energenics) +30% for install WLM; 4 mixersitank; Infilco Degremont (IDI) makes cannon bubble mixers x1.05 Mech/Elect1&C/Civil
Cannon Bubble or External Draft Tube: 125° diameter x 38" SWD Cannon: Infilco Degremaont (1D1)/Draft tubes: Eimco (Energenics) WLM, x1.3 instalied, x1.05 Mech/ElectI&C/Civil
‘Wemeco Hidrostal, 10 HP motors, 250 gpm @ 60" TDH Ley & Associates +30% for install WLM, thermo digester pumps assumed the same for mesa x1.05 Mech/ElectI&C/Civil
flame aresters, PVRVs, moisture remaoval TBD WLM; x1.3 instalied, 11,05 Mech/ElectI&CICivil
5,000 gallons each T80 WLM; x1.3 installed, x1.05 Mech/Elect/I&C/Civil

Cannon Bubble or External Draft Tube, 80' diameter x 40' SWD
Shudge-Water-Sludge Systems, Tube in shell

Siudge-Hot Water Systems; Spiral

250 gpm at 60' TOM, 10 HP. mators.

1,200 gpm &t 60° TOH, VFDs, 30 HP motor

Cannon: Infilca Degremant (IDI)Draft lubes: Eimeo (Energenics)
Soltech

Alfa Laval; Provide Supplemental Healing on Recirc Lines
Wemco Hidrostal

Wemco Hidrostal

WLM; x1.3 installed, x1.05 Mech/Electn&C/Civil
WLM; x1.3 installed, x1.05 Mech/Elect18CICivil
WLM; x1.3 instalied, x1.05 Mech/Elect1&CICivil
WLM; x1.3 installed, x1.05 Mech/ElectI&C/Civil
WLM; x2.5 for VFD x1.3 installed, x1.05 Mech/ElectI&C/Civil
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Wil

ge District

Metrop
2020 FACILITIES PLANNI

NG

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP THICKENING UPGRADES CAPITAL COST

Total Capital Cost {all divisions, without ingency or
Unit Cost
DESCRIPTION Quantity Units E]

DIVISION 11: EQUIPMENT
2 meter Gravity Bell Thickener 10 each $222.000
500 gpm Gravity Belt Thickner Feed Pumps 6 each $62,000
Progressing Cavity Gravity Belt Thickner Polymer Feed Pumps 3  each 544,000
Progressing Cavity Thickened Siudge Transfer Pumps 16 each 574,000
Progressing Cavity GBT Bulk Polymer Transfer Pumps. 2 each $37.000
Progressing Cavity GBT Bulk Polymer Mix Pumps 2 each 530,000
Progressing Cavity Operational Storage Pumps 6 each $74,000

Division 11 Subtotal 54,470,000
DIVISION 13; SPECIAL CONSTRUCTION
Relocate JIWWTP Gravity Belt Thickeners to SSWWTP 4 each 574,000
Thickening Building Addition 7.200 sf $200

Division 13 Subtotal $1,740,000

$6,210,000 || <-— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
SUBTOTAL Unit Cost Cost ENR Adjustmeant UNIT COST
15) 15} Year  Index Factor (5) ITEM MANUFACTURER COMMENTS
$2,220,000 $204.750 2005 9231 1.08 $221,807 Ashbrook Aquabelt (Energenics) Energenecs WLM; x1.3 installed x1.05 Mech/Elect/I&C/Civil
$370,000 $57,330 2005 9231 1.08 $62.106  Wemco Hidrostal 500 gpm at 75' TOH, w/VFDs for adjustable speed. 20 HP motors. Ley & Associates WLM; Ley & Assoc. quote for 400 gpm at 80°, x2 for vid, x1.4 for large flow/pressure, x1.3 installed x1,05 Mech/Elect/|&C/Civil
$130,000 $40.850 2005 9231 1.08 $44.361 200 gpm@40TOH, wVFDs Moyno or Netszch  WLM; x1.3 installed x1,05 Mech/Elect/|&C/Civil
$1,180,000 $68,250 2005 9231 1.08 $73.936 250 gpm @ 140" TOH Maoyna or Netszch  WLM; Ley & Assoc. quote x2 for vid x1.2 installed x1.05 Mech/ElectI&C/Civil
$70,000 534,125 2005 231 108 $36.968 10 gpmi3 HP, constant speed Moyna or Netszch ~ WLM; x1.3 Installed x1.05 Mech/Elect1&C/Civil
$60,000 527,300 2005 9231 1.08 520,574  5gpm, 2 HP, DC adjustable speed Moyno or Netszch WLM; %1.3 installed x1.05 Mech/Elect1&C/Civil
$440,000 $68.250 2005 9231 108 $73.936 250.gpm @ 140° TOH wVFDs Moyno or Netszch ~ WLM; x2 for VFDs x1.3 Installed x1.05 Mech/Elect/I&CICivil
$300,000 $68.250 2005 2231 1.08 $73.936 3 meter units WLM Judg 1.3 *1.05 Mech/ElectI&CICivil
51,440,000 5150 2005 231 1.08 $162 TBD TBD WLM

| wf
Q%
i\k W[W[
Preserving The Environment »
Improving Water Quality
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
SSWWTP DEWATERING UPGRADES CAPITAL COST
Total Capital Cost (all , without y or p) $8,840,000 <---— insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units (%) ($) (5) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 2: SITEWORK
Dewatering 1 allowance $108,000 $110.000 $100,000 2005 29231 1.08 $108331 TBD TBD WLM
Excavation 46,500 cubic yards 1 $510.000 $10 2005 923 1.08 $11 TBD TBD WM
Structural Fill 4650 cubic yards $13 $60,000 $12 2005 9231 1.08 $13 TBD TBD WLMm
Division 2 Subtotal $680,000
DIVISION 3: CONCRETE
Sludge Reaction Tank 8 cubicyards $540 30 $500 2005 9231 1.08 $542 TBD TBD WLM
Sludge Holding Tank 75 cubic yards $540 40,000 $500 2005 9231 1.08 $542 TBD TBD WLM
Division 3 Subtotal $40,000

DIVISION 11: EQUIPMENT
Sludge Reaction Tank Mixers. 4 each $7.,000 $30.000 $6.825 2005 923 1.08 $7.384  Auxial flow turbine. 2 HP w/'SCR DC Adj Speed Drive Lightnin Model SX81C2 WLM; x1.3 installed x1.05Mech/Elect/1&C/Civil
Sludge Holding Tank Mixers 3 ‘each $22,000 $70.000 $20,475 2005 8231 1.08 $22181  Axial flow turbine. 10 HP Lightnin Model SX84C10 WLM; x1.3 installed x1.05Mech/Elect1&C/Civil
Progressing Cavity Sludge Transfer Pumps 6 each $118,000 $710,000 $109,200 2005 9231 1.08 $118.297 650 gpm @ 100 psi, 125 HP Moyno Model 2K335G1 CDQ-DAA (Order No: AS43109-90-4) WLM; x1.3 instafled x1.05Mech/Elect1&C/Civil
Recessed Plate Filter Press Feed Pumps 6 each $126,000 $760.000 $116,025 2005 9231 1.08 $125691  Piston membrane w/hydraulic oil. linear flow drop from 160->225 psi Abel Model FQQGS504-22/75; 22 57 pi: 175 HP/54 strob i WLM; x1.3 installed x1.05Mech/Elect/I&C/Civil
Recessed Plate Filter Presses 3 each $518.000 $1.550,000 $477,750 2005 2231 1.08 $517.550 151 plates (150 chambers) @ 2k mm x 2k mm; 530 cf @ 225 psig Rittershaus&Blecher ID No. 0-24-200-007-00 WLM; x1.3 instalied x1.05Mech/Electl&C/Civil
Progressing Cavity Recessed Plate Press Polymer Feed Pumps 3 each $89,000 $270,000 $81,800 2005 8231 1.08 $88,723 100HP Moyno Medel 4G065G1SSQ WLM; x1.3 installed x1.05Mech/Elect/I&C/Civil
Piston Recessed Plate Filter Press \Wash Pumps 1 each $111,000 $110,000 $102,375 2005 9231 1.08 $110.903 100 gpm @ 1.500 psi, 125 HP match existing two at South Shore WLM; x1.3 installed x1.05Mech/Elect/l&C/Civil
R i Plate App 1 allowance $148,000 $150,000 $136,500 2005 29231 1.08 $147871 TBD TBD WLM; x1.3 installed x1.05Mech/Elect/|&C/Civil
Roll-off Sludge Containers 100 each $3.000 $300,000 $3.000 2005 2231 1.08 $3250 20Lx7TWxBH match existing at SS WLM
Straddle Carrers for Sludge Containers 4 each $162,000 $650,000 $150,000 2005 92231 1.08 $162.496 50,000 |bs minimum lift capacity match existing at SS WLM

Division 11 Subtotal $4,600,000
DIVISION 13: SPECIAL CONSTRUCTION
Dewatering Building Addition 16,000 sf $220 $3,520.000 $200 2005 2231 1,08 $217 TBD TBD WM

Division 13 Subtotal $3,520,000
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP STORAGE FACILITY CAPITAL COST

Total Capital Cost (all divisions, without contingency or markup) = insert link to this cost on the Capital Cost Summary Worksheet

COST ADJUSTMENT

MANUFACTURER COMMENTS

Unit Cost
DESCRIPTION Quantity Units ($)

DIVISION 11: EQUIPMENT

Front End Loaders for Material Handling 2 each $155,000

Division 11 Subtotal $310,000

DIVISION 13: SPECIAL CONSTRUCTION

Dewatered Cake Storage Building 609,840 sf $27
Land for Storage Building and Associated Facilities 1 allowance $53,082,000

Division 13 Subtotal $69,550,000

3-5 yard buckets

$53,082,006 TBD

LAy

Preserving The Environment «
Improving Water Quality

Caterpillar website literature WLM

TBD WLM
TBD WLM/PWC
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Milwaukee Metropolitan Sewerage District

2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

INTERPLANT SLUDGE PIPELINE UPGRADES CAPITAL COSTS

Total Capital Cost (all divisions, without contingency or markup) = $820,000 <----- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
JIWWTP and SSWWTP Pumps 6 each $93,000 $560,000 $90,000 2006 9700 1.03 $92,784 pump, motor, etc. rated for 300 psi +5000 for install TBD guote from Mickey at RDM

Division 11 Subtotal $560,000

DIVISION 16: ELECTRICAL
Pipeline Cathodic Protection 1 allowance $258,000 $260,000 $250,000 2006 9700 1.03 $257,732 TBD TBD PWC

Division 16 Subtotal $260,000

My
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

O&M COST ESTIMATE
Total 2020 MMSD Biosclids Production (dtlyr) = 114,100
|_Total Annual O&M Cost = $34,700,000|
Milorganite® Annual Operating & Maintenance Costs
% of biosolids to Milorganite® = 0%
annual biosolids (difyear) = 0
Milorganite® Allocations Annual Cost
ltem/Process b3 Sidt Shyr
JIWWTP Thickening 6.5% $26.50 50
JIWWTP Dewatering/Drying 59.5% $241.40 50
JIWWTP Chaff Processing 47% $19.20 $0
Milorganite® Warehouse/Shipping 57% $23.00 $0
JIWWTP Natural Gas & Electric Purchase BT% $136.70 S0
Biosolids Marketing 17.4% $70.70 S0
IPS Pipeline Sludge Transfer (includes S5 energy) 0.5% 5220 30
SSWWTP Digester Gas Credit/Replacement 00% | $0.00 50
SSWWTP Sludge Thickening (energy included) 1.5% $6.10 50
SSWWTP Digestion (energy included) 7% $14.90 $0
Milorganite® Sales Revenue -33.2% -5134 80 30
SUBTOTAL 100% $406 $0
Cake Agrilife Annual Operating Costs
% of biosolids fo cake Agri-Life® = 0%
annual biosolids (dtyear) = 0
Agri-Life® Allocations Annual Cost
ltem/Process % Sidt Syt
SSWWTP Digester Gas Credit/Replacement 00% | $0.00 $0
SSWWTP Sludge Thickening (energy included) 33.0% $185.50 S0
SSWWTP Digestion (energy included) 6.5% $36.40 S0
SSWWTP Dewatering (energy included) 36.5% $205.30 $0
Transport To AgIWEPCO 24.0% $135.10 50
SUBTOTAL 100% $562 50
e Annu: perating £
% of biosolids to glass fumace = 0%
annual biosolids (dtfyyear) = 0
Minergy Allocations Annual Cost
Item/Process % Sidt $iyr
JIWWTP Thickening 6.1% $26.50 s0
JIWWTP Dewatering/Drying 55.7% $241.40 s0
JIWWTP Electric Purchase 21.6% $93.50 s0
JIWWTP Natural Gas Purchase 0.3% $1.10 S0
IPS Pipeline Sludge Transfer (includes S5 energy) 0.6% $2.50 0
SSWWTP Digester Gas Credil/Replacement 00% | 50.00] s0
SSWWTP Sludge Thickening (energy included) 1.6% $7.00 30
S5WWTP Digestion (energy included) 4.0% $17.20 0
Glass Aggregate Sales Revenue -0.4% -$1.80 0
Glass Furnace Annual Operaling Costs 10.6% 54580 $0
SUBTOTAL 100% $433 $0

Wi

Preserving The Environment «
Improving Water Quality

from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSactual XLS , (ENR = 8620) unless otherwise specified

Milo ite® Ann i intenance Cos'
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Thickening $1,279.606 $22.83
JIWWTP Dewatering/Drying 511,661,880 $208.10
JIWWTP Chaff Processing $928,541 $16.57
Milorganite® Warehouse/Shipping $1.108,821 $19.79
JIWWTP Natural Gas & Electric Purchase® $6,602,327 $117.81
Biosolids Marketing . $60.93
IP5 Pipeline Sludge Transfer 5104631 .87
SSWWTP Digester Gas Credit/Replacement - £0.00
SSWWTP Sludge Thickening $292,305 $5.22
SSWWTP Digestion $718116 s1ze
Milorganite® Sales Revenue -5116.21

hang ing on turbine exi atJi

Total cake Agri-Life® 2004 tons = 2168

Hurtado
Process 2004 Cost Process Costiton
SSWWTP Digester Gas Credit/Replacement - $0.00
SSWWTP Sludge Thickening $346,583 $159.87
SSWWTF Digestion $68,003 $31.37
SSWWTP Dewatering 5383718 $176.99
Polymer & Lime Filter Cake To Ag/WEPCO - 11646
Glass Furnace Annual Operating Costs
Total biosolids 2004 = 62,873
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Thickening $1,279,606 $2283
JIWWTP Dewatering/Drying $11,661,890 $208.10
JIWWTP Electric Purchase - $93.50
JIWWTP Matural Gas Purchase - $1.08
IPS Pipeline Sludge Transfer $134,469 $214
SSWWTP Digester Gas Credit/Replacement - $0.00
SSWWTP Sludge Thickening $379,562 $6.04
SSWWTP Digestion $832 484 $14.83
Minergy Sales Revenue - 5158
Minergy Process ¥ $42.32

Cost
Year
2004
2004
2004
2004
2004
2004
2004
2007
2004
2004
2004

Cost

2007
2004
2004
2004
2004

Cost
Year
2004
2004
2007
2007
2004
2007
2004
2004
2004
2005

ENR
Index
8620
8620

ENR
Index
10000
8620
8620
B620
B620

2020 (8/2007)
Process Cost/ton
$26.49
24141
$19.22
$22.95
$136.68
$70.69
$2.17
$0.00
$6.05
$14.87
-5134 .81

2020 (6/2007)
Process Costiton
$0.00
$18546
$36.39
£$205.33
$135.11

2020 (6/2007)
Process Costiton
$26.49
$241.41
$93.50
$1.08
5248
$0.00
$7.00
1721
-$1.83
54584

2004
Process Cost
0
0
(1]
0

0 multiplied by 0.7 lo account for new turbine efficiency

0 based on tons sold, not tons produced
0

0 value per ton VSS destroyed (from Energy Evaluation 09.11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume ion (F

0

0
0
o

2004
Process Cost

0 value per ton VSS destroyed (from Energy Evaluation 09 11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume ion (t

0
0
1]
0 based on tons transported, not lons produced
0

2004
Process Cost
0
0
0 Energy Evaluation 09.11.06 xis

0 from PWC 9/05 ing notes (Biosalids Eval
0 S5 IPS part of cost multiplied by lotal digested

y 090105 ppt )

d solids to milo {in 2004)

) Iprop. bi

Iprop. bi

0 value per ton VS5 destroyed (from Energy Evaluation 09, 11.06.xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction (Hurtado) /prop. biosclids

0
0
0 52fon finished from PWC 9/05

ting notes (Bit

y 090105 ppt)

0 10 employees & 6% of capital costs! from Bi
/]

Sizing

rd.xis by WLM
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Mil kee M i S District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
O&M COST ESTIMATE
Total 2020 MMSD Biosolids Production (dtiyr) = 114,100 from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSactual XLS , (ENR = 8620) unless otherwise specified
|_Total Annual O&M Cost = $62,460,000|
ndfill Annual in intenance C. Landfill Annual Operating & Maintenance Costs
% of biosolids fo landfif = 100% Tolal biosolids 2004 = 62,873
annual hiosolids (diyear) = 114,100 Tolal cake Agri-Life® 2004 tons = 2188
Milorgamite® Allocations Annual Cost Hurtado Caost ENR 2020 (6/2007) 2004
Item/Process % Sidt Shyr Process 2004 Cost Process Costton  Year Index Process Costton Process Cost
JIWWTP Electric Purchase 10.4% $57.00 56,504,000 JIVWWTP Electrical Purchase - $57 2007 10000 $56.97 6,500,314 Energy Evaluation 09.11.06.x/s
IPS Pipeline Sludge Transfer 0.0% $0.20 $23,000 IPS Pipeline Sludge Transfer $9.352 $015 2004 8820 $0.17 16,972 JI IPS cost x2 to account for WAS transfer and divided by total 2004 biosolids production
SSWWTP Digester Gas CredivReplacement 7.6% -541.70] -34,758,000 SSWWTP Digester Gas Credit/Replacement - $4159 2007 10000 $4160  -4,757,396 value per lon VSS destroyed (from Energy Evaluaiion 09, 11.06.xfs ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)]  dig. volume reduction (Hurtado) iprop. biosolids
SEWWTP Sludge Thickening (energy included) 339% 518550 521,168,000 SEWWTP Sludge Thickening $346,593 $150.87 2004 8820 $185.48 18,240,819
SSWWTP Dewalering (energy included) 37 5% $205.30 £23,425 000 SSWWTP Dewatering $383,719 $17689 2004  BE20 $20533 20,194 800
SSWWTP Digestion (enargy included) 65.6% $36.40 54,153,000 SSWWTP Digestion $68,003 $31.37 2004 8620 $36.38 3.578.821
Cake Trucking & Landfilling 18.1% 510470 511,946,000 Cake Trucking & Landfilling - $8661 2005 @20 $104.66 11,023,668 Waste Management quote *247/313 (to discount for salids lost in digestion)
SUBTOTAL 100% $547 562,458,340 54,798,188
Land Application Annual Operating & Maintenance Costs Land Application Annual Operating & Maintenance Costs
% of biosolids to land application = 0% Total biosolids 2004 = 62873
annual liosolids (dityear) = 0 Total cake agrife 2004 tons = 2158
Milerganite® Allocations Annual Cost Hurtado 2004 Cost  ENR 2020 (6/2007) 2004
ltem/Process ki Sidt Shyr Process 2004 Cost Process Costton  Year Index Process Costiton Process Cost
JIWWTF Electric Purchase 9.2% $57.00 50 JIVAWWTP Electrical Purchase - $57 2007 10000 £56.97 6,500,314 Energy Eveluation 09.11.06.x/s
IPS Pipeline Sludge Transfer 0.0% $0.20 S0 IPS Pipeline Sludge Transfer $9.352 $015 2004 8820 5017 0 JIIPS cost x2 to account for WAS transfer and divided by total 2004 biosolids production
SSWWTP Digester Gas CreditReplacement 0.0% 50 UU] S0 SSWWTP Digester Gas CreditReplacement - $0.00 2007 10000 $0.00 0 value per ton VS5 destroyed (from Energy Evaluation 08 11.06 xls | x [prop. Biosolids x % to digestion (Hurtado) - 2004 salids to digestion (Hurtado)] x dig volume reduction (Hurtado) /prop. biosolids
SSWWTP Sludge Thickening (enargy included) 298% 5185 50 S0 SSWWTP Sludge Thickening $346,593 $169.87 2004 8620 $185.46 0
SSWWTP Dewatering (energy included) 33.0% 5205.30 S0 SSWWTP Dewataring $383,719 $176.89 2004 8620 $205.33 4]
SSWWTP Digestion (energy included) 5.8% $36.40 S0 SSWWTP Digestion $68,003 $31.37 2004 &s20 $36.3¢ 0
Polymer & Lime Filter Cake To AgWEPCO 221% $137.30 S0 Polymer & Lime Filter Cake To Ag/WEPCO - $118.37 2004 8620 $137.32 0 from Biosolids Allernalive Sizing Worksheels rd xls by WLM, *247/313 to account for solids lost in digestion
SUBTOTAL 100% $622 s0 6,500,314
Incineration Annual Operating & Maintenance Costs Incineration Annual Operating & Maintenance Costs
% of biosolids to milorganite = 0% Total biosalids 2004 = 62,873
annual biosolids (difyear)= 0 Total Milorganite® 2004 tons = 56,040
Milerganite® Allecations Annual Cost Hurtaco 2004 Cost ENR 2020 (6/2007) 2004
Item/Process ) $fdt Siyr Process 2004 Cost Process Costlon  Year  Index Process Costiton Process Cost
JIWWTP Thickening 23.3% $67.10 30 JIWWTP Thickening $1,279,608 $57.87 2004 8820 $67.13 0 *3137247 (raw lotaldigested total) to account for PSD instead of digested sludge, /.5 because only half of the sludge is currently thickened (AES)
JWWTP Dewatering 203% 58 .30 S0 JIWWTP Dewatering $2,222,754 $5026 2004 8820 £58.31 0 *BFP number used *313/247 (raw totalidigested 1otal) to account for PSD instead of digested sludge per PWG, centrifuges will cost al least as much as BFP
JIWWTF Electric Purchase 28.1% $80.90 s0 JIVAWWTP Electrical Purchase - $81 2007 10000 $80.93 0 Energy Evaluation G2.11.06.x/s
IPS Pipaline Sludge Transfer (includes S5 energy) 0.5% $1.40 50 IPS Pipeline Sludge Transfer $76.401 $1.22 2004 8G20 51.41 0 JI cost removed; S5 IPS part of cost multiplied by (solids to digestion-PSD from Jl)idigested salids to milo (in 2004)
Incineration Facility Labor 14.1% $40.50 S0 Incineration Facility Labar - $34.54 2004 8620 $40.53 0 43 employes at $75,000/yr for 52,300 Iy Inci tion Evaluation.xls )
I jion Facility M. Rep: i 9.4% $27.10 S0 I ion Facility Mai ‘Repair/Replace - $23.24 2004 8820 227.07 0 6% cf equipment costs which are assumed to be 25% of capilal cost (Incineraiion Evaluabon xis ), does not Tor op ion of ges: per PWC
Inci ion Facility C icals and Other Cosls 0.8% $2.40 50 i ion Facility Chemicals and Other Cosls - $2.07 2004 8820 $2.40 0 Incineration Evaluation.xis
Ash Transport 0.5% $1.40 S0 Fly Ash Transport - $1.38 2006 S700 $1.42 0 WM quote for 20¥D dump truck, assurming 20 min. for loading "72/313 to account for solids lost in inanerabion (assuming same loss of solids as with Minergy)
Ash Landfill 29% $8 40 50 Fly Ash Landfill $817 2008 S700 $8.42 0 WM quote - $35/ton landfill, $0.5/ton taxes *72/313 to account for solids lost in incineration (assuming same loss of solids as with Minergy)
SSWWTP Digestar Gas CreditReplacemeant 0.0% E(_)Og_] 50 SSWWTP Digester Gas CreditReplacament - $000 2007 10000 $0.00 0 value per ton VSS destroyed (from Energy Evaluation 03.11.06 xls ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 sclids to digestion (Hurtado)] x dig. velume reduction (Hurtado) /prop. biosolids
SUBTOTAL 100% $288 $0 [1]
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

COST ESTIMATE SUMMARY

General Description

This alternative involves pumping SSWWTP WAS and PSD to JIWWTP, where they are thickened along with
JIWWTP WAS and PSD. The thickened sludges are sent to high solids centrifuges for dewatering before entering
the Incinerator Facility where they maintain self-combustion. The existing belt filter presses do not thicken the
solids enough to maintain self combustion, and thus they will be abandoned.

The alternative includes four new gravity belt thickeners at JIWWTP. The JIWWTP dewatering and drying facility
and SSWWTP thickening and digestion facilities will be abandoned.

The alternative assumes the JIWWTP turbine facility is eliminated with electrical feed upgrades at JIWWTP to
provide full redundancy.

Biosolids Distribution

0% Milorganite® 0% Dewatered Cake Agri-Life®
0% Glass Furnace 0% Landfill
100% Incineration 0% Land Application
ENR Index = 10000 (assumed Milwaukee 2007)

Summary of Capital Costs
|Estimated Construction Cost Without Contingency or Markup $299,980,000
Contingency 25% $75,000,000
Estimated Construction Cost Without Markup $374,980,000
Contractor OH&M/Engineering 30% $112,490,000
Total Capital Cost $487,470,000

Summary of Operation & Maintenance Costs

Total Annual Cost $34,700,000

Life Cycle Analysis

Interest Rate Per Year 5.125%

Number of Years 20

Present Worth Factor 12.331

Present Worth of Total Operation & Maintenance Cost $427,890,000
Total Present Worth $915,000,000

[
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
CAPITAL COST ESTIMATE SUMMARY
Capital Cost
Subprojects ($)
(link to total costs
(list subprojects for which there is a Capital Cost Worksheet) from Capital Cost
Worksheets)
JIWWTP ELECTRICAL UPGRADES $25,570,000
JIWWTP INCINERATION FACILITY $216,600,000
JIWWTP THICKENING UPGRADES $1,570,000
INTERPLANT SLUDGE PIPELINE UPGRADES $820,000
SSWWTP DIGESTING FACILITIES DEMOLITION 5,420,000
Subtotal $249,980,000
Capital Cost
Allowance % ($)
Allowance for Undesigned Details 20% $50,000,000
Estimate of Construction Cost Without Contingency or Markup $299,980,000
ﬂ‘ ‘n
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP ELECTRICAL UPGRADES CAPITAL COST

<—---insert link to this cost on the Capital Cost Summary Worksheet
COST ADJUSTMENT

MANUFACTURER COMMENTS

Total Capital Cost (all divisions, without contingency or markup) = $25,570,000
Unit Cost SUBTOTAL
DESCRIPTION Quantity Units ($) ($)
DIVISION 13: SPECIAL CONSTRUCTION
Powerhouse and Electrical Feed Upgrades 1 each $25,566,030 $25,570,000

electrical supply upgrade

LAy

Preserving The Environment «

Improving Water Quality

Lou Germanotta estimate
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP INCINERATION FACILITY CAPITAL COST

216,496,329

Total Capital Cost (all divisions, without y or markup) = $216,600,000 || < insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) (%) (%) Year Index Factor (8) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Incineration Facility 313 d. tons/day $692,000 $216,600,000 $596,230 2004 8620 116 $691,682  similar to Metra Plant in St. Paul, MN scaled from Minnesota plant costs ($201 million in 6/03 to 11/04 by AES; 398 tpd to 247 tpd) x1,05 Mech/Elect1&C/Civil

Division 13 Subtotal  $216,600,000

¢

s
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

JIWWTP THICKENING UPGRADES CAPITAL COST

Y

Preserving The Environment »
Improving Water Quality

Total Capital Cost (all divisions, without y or $1,570,000 - insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units (8) L] ) Year Index Factor (5) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
2 mater Gravity Belt Thickener 4 each $222.000 $890,000 $204,750 2005 9231 1.08 $221,807 Ashbrook Aquabelt (Energ Energenecs x1.3 installed x1.05 Mech/Elect/|&C/Civil
500 gpm Gravity Belt Thickner Feed Pumps 4 each $62,000 $250,000 $57,330 2005 9231 108 $62.106 Wemco Hidrostal 500 gpm at 75' TDH, w/VFDs for ad Ley & Associates Ley & Assoc. quate for 400 gpm at 60°, x2 for vid, x1.4 for large flow/pressure, x1.3 installed x1.05 Mech/Elect/|I&C/Civil
Progressing Cavity Gravity Belt Thickner Polymer Feed Pumps 3 each $44,000 $130,000 $40950 2005 8231 1.08 $44.361 200 gpm@40TDH, wVFDs Moyno or Netszch x1.3 installed x1.05 Mech/Elect/|&C/Civil
Progressing Cavity Thickened Sludge Transfer Pumps 4 each $74,000 $300,000 $68.250 2005 9231 108 $73,936 250 gpm @ 140° TDH Moyno or Netszch Ley & Assoc, quote x2 for vid x1.3 installed x1.05 Mech/Elect/I&C/Civil
Division 11 Subtotal  $1,570,000
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
INTERPLANT SLUDGE PIPELINE UPGRADES CAPITOL COSTS
Total Capital Cost (all divisions, without contingency or markup) = $820,000 oonen insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units (%) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 11: EQUIPMENT
JIWWTP and SSWWTP Pumps 6 each $93,000 $560,000 $90,000 2006 9700 1.03 $92,784 pump, motor, etc. rated for 300 psi +5000 for install TBD quote from Mickey at RDM
Division 11 Subtotal $560,000
DIVISION 16: ELECTRICAL
Pipeline Cathodic Protection 1 allowance $258,000 $260,000 $250,000 20086 g700 1.03 $257,732 TBD TBD PWC
Division 16 Subtotal $260,000

7‘ J“
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Milwaukee Metropolitan Sewerage District

2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

SSWWTP DIGESTER DEMOLITION CAPITAL COST

Division 13 Subtotal $5,420,000

LAy

Preserving The Environment »
Improving Water Quality

Total Capital Cost (all divisions, without contingency or markup) = $5,420,000 <----—- insert link to this cost on the Capital Cost Summary Worksheet
Actual COST ADJUSTMENT ADJUSTED
Unit Cost SUBTOTAL Unit Cost Cost ENR Adjustment UNIT COST
DESCRIPTION Quantity Units ($) ($) ($) Year Index Factor ($) ITEM MANUFACTURER COMMENTS
DIVISION 13: SPECIAL CONSTRUCTION
Demolition of Digesting Facilities 1 allowance $5,417,000 $5,420,000 $5,000,000 2005 9231 1.08 $5416,531 TBD TBD PWC
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Milwaukee Metropolitan Sewerage District
2020 FACILITIES PLANNING

BIOSOLIDS ALTERNATIVE EVALUATIONS

O&M COST ESTIMATE
Total 2020 MMSD Biosclids Production (dtlyr) = 114,100
|_Total Annual O&M Cost = $34,700,000|
Milorganite® Annual Operating & Maintenance Costs
% of biosolids to Milorganite® = 0%
annual biosolids (difyear) = 0
Milorganite® Allocations Annual Cost
ltem/Process b3 Sidt Shyr
JIWWTP Thickening 6.5% $26.50 50
JIWWTP Dewatering/Drying 59.5% $241.40 50
JIWWTP Chaff Processing 47% $19.20 $0
Milorganite® Warehouse/Shipping 57% $23.00 $0
JIWWTP Natural Gas & Electric Purchase BT% $136.70 S0
Biosolids Marketing 17.4% $70.70 S0
IPS Pipeline Sludge Transfer (includes S5 energy) 0.5% 5220 30
SSWWTP Digester Gas Credit/Replacement 00% | $0.00 50
SSWWTP Sludge Thickening (energy included) 1.5% $6.10 50
SSWWTP Digestion (energy included) 7% $14.90 $0
Milorganite® Sales Revenue -33.2% -5134 80 30
SUBTOTAL 100% $406 $0
Cake Agrilife Annual Operating Costs
% of biosolids fo cake Agri-Life® = 0%
annual biosolids (dtyear) = 0
Agri-Life® Allocations Annual Cost
ltem/Process % Sidt Syt
SSWWTP Digester Gas Credit/Replacement 00% | $0.00 $0
SSWWTP Sludge Thickening (energy included) 33.0% $185.50 S0
SSWWTP Digestion (energy included) 6.5% $36.40 S0
SSWWTP Dewatering (energy included) 36.5% $205.30 $0
Transport To AgIWEPCO 24.0% $135.10 50
SUBTOTAL 100% $562 50
e Annu: perating £
% of biosolids to glass fumace = 0%
annual biosolids (dtfyyear) = 0
Minergy Allocations Annual Cost
Item/Process % Sidt $iyr
JIWWTP Thickening 6.1% $26.50 s0
JIWWTP Dewatering/Drying 55.7% $241.40 s0
JIWWTP Electric Purchase 21.6% $93.50 s0
JIWWTP Natural Gas Purchase 0.3% $1.10 S0
IPS Pipeline Sludge Transfer (includes S5 energy) 0.6% $2.50 0
SSWWTP Digester Gas Credil/Replacement 00% | 50.00] s0
SSWWTP Sludge Thickening (energy included) 1.6% $7.00 30
S5WWTP Digestion (energy included) 4.0% $17.20 0
Glass Aggregate Sales Revenue -0.4% -$1.80 0
Glass Furnace Annual Operaling Costs 10.6% 54580 $0
SUBTOTAL 100% $433 $0

Wi
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from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSactual XLS , (ENR = 8620) unless otherwise specified

Milo ite® Ann i intenance Cos'
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Thickening $1,279.606 $22.83
JIWWTP Dewatering/Drying 511,661,880 $208.10
JIWWTP Chaff Processing $928,541 $16.57
Milorganite® Warehouse/Shipping $1.108,821 $19.79
JIWWTP Natural Gas & Electric Purchase® $6,602,327 $117.81
Biosolids Marketing . $60.93
IP5 Pipeline Sludge Transfer 5104631 .87
SSWWTP Digester Gas Credit/Replacement - £0.00
SSWWTP Sludge Thickening $292,305 $5.22
SSWWTP Digestion $718116 s1ze
Milorganite® Sales Revenue -5116.21

hang ing on turbine exi atJi

Total cake Agri-Life® 2004 tons = 2168

Hurtado
Process 2004 Cost Process Costiton
SSWWTP Digester Gas Credit/Replacement - $0.00
SSWWTP Sludge Thickening $346,583 $159.87
SSWWTF Digestion $68,003 $31.37
SSWWTP Dewatering 5383718 $176.99
Polymer & Lime Filter Cake To Ag/WEPCO - 11646
Glass Furnace Annual Operating Costs
Total biosolids 2004 = 62,873
Total Milorganite® 2004 tons = 56,040

Hurtado 2004
Process 2004 Cost Process Costiton
JIWWTP Thickening $1,279,606 $2283
JIWWTP Dewatering/Drying $11,661,890 $208.10
JIWWTP Electric Purchase - $93.50
JIWWTP Matural Gas Purchase - $1.08
IPS Pipeline Sludge Transfer $134,469 $214
SSWWTP Digester Gas Credit/Replacement - $0.00
SSWWTP Sludge Thickening $379,562 $6.04
SSWWTP Digestion $832 484 $14.83
Minergy Sales Revenue - 5158
Minergy Process ¥ $42.32

Cost
Year
2004
2004
2004
2004
2004
2004
2004
2007
2004
2004
2004

Cost

2007
2004
2004
2004
2004

Cost
Year
2004
2004
2007
2007
2004
2007
2004
2004
2004
2005

ENR
Index
8620
8620

ENR
Index
10000
8620
8620
B620
B620

2020 (8/2007)
Process Cost/ton
$26.49
24141
$19.22
$22.95
$136.68
$70.69
$2.17
$0.00
$6.05
$14.87
-5134 .81

2020 (6/2007)
Process Costiton
$0.00
$18546
$36.39
£$205.33
$135.11

2020 (6/2007)
Process Costiton
$26.49
$241.41
$93.50
$1.08
5248
$0.00
$7.00
1721
-$1.83
54584

2004
Process Cost
0
0
(1]
0

0 multiplied by 0.7 lo account for new turbine efficiency

0 based on tons sold, not tons produced
0

0 value per ton VSS destroyed (from Energy Evaluation 09.11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume ion (F

0

0
0
o

2004
Process Cost

0 value per ton VSS destroyed (from Energy Evaluation 09 11.06 xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume ion (t

0
0
1]
0 based on tons transported, not lons produced
0

2004
Process Cost
0
0
0 Energy Evaluation 09.11.06 xis

0 from PWC 9/05 ing notes (Biosalids Eval
0 S5 IPS part of cost multiplied by lotal digested

y 090105 ppt )

d solids to milo {in 2004)

) Iprop. bi

Iprop. bi

0 value per ton VS5 destroyed (from Energy Evaluation 09, 11.06.xis ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. volume reduction (Hurtado) /prop. biosclids

0
0
0 52fon finished from PWC 9/05

ting notes (Bit

y 090105 ppt)

0 10 employees & 6% of capital costs! from Bi
/]

Sizing

rd.xis by WLM
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Mil kee M i S District
2020 FACILITIES PLANNING
BIOSOLIDS ALTERNATIVE EVALUATIONS
O&M COST ESTIMATE
Total 2020 MMSD Biosolids Production (dtiyr) = 114,100 from Geoff Hurtado's estimate - 2004, Solids Cost 2004 UWSactual XLS, (ENR = 8620) unless otherwise specified
|_Total Annual O&M Cost = $34,700,000]
ndfill Annual ing & Maintenance C ndfill Annual rating & Maintenance C
% of biosolids fo landfil = 0% Tolal biosolids 2004 = 62,873
annual hosolids (diyear) = 0 Total cake Agri-Life® 2004 tons = 2168
Milorganite® Allocations Annual Cost Hurtada Cost ENR 2020 (6/2007) 2004
Item/Process % Sidt Shyr Frocess 2004 Cost Frocess Costfton  Year  Index Process Cost'ton  Process Cost
JIWWTP Electric Purchase 9.7% $57.00 S0 JIWWTP Electrical Purchase = $57 2007 10000 $56.97 0 Energy Evaluation 69.11.06.xfs
IPS Pipeline Sludge Transfer 0.0% $0.20 S0 IPS Pipeline Sludge Transfer $9.252 $015 2004 8820 $0.17 0 JI IPS cost x2 to account for WAS transfer and divided by total 2004 blosclids production
SSWWTP Digester Gas CreditReplacement 00% | ) € 50 SSWWTP Digester Gas CreditReplacement - $0.00 2007 10000 $0.00 0 value per lon VSS destroyed (from Energy Evaluaiion 03 11.08 xls ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 sohds to digestion (Hurtado)] x dig volume reduction (Hurtado) iprop. biosolds
SSWWTP Sludge Thickening (energy included) 31.5% ‘518550 50 SSWWITP Sludge Thickening $345 503 $1S0E7 2004  BE20 $185.48 0
SEWWTP Dewataning {energy included) 34 8% $205.30 S0 SSWWTP Dewatering $383,719 §17688 2004 BE20 $205.33 ]
SSWWTP Digestion (enargy included) 6.2% $36.40 30 SSWWTP Digestion $68,003 $31.27 2004 8620 $36.38 a
Cake Trucking & Landfilling 17.8% 5104.70 50 Cake Trucking & Landfilling - $96.67 2005 €201 $104.65 0 Waste Management quote *247/313 (to discount for sclids lost in digestion)
SUBTOTAL 100% $589 S0 ]
Land Aggliealian Annual Oggrat!ng & Maintenance Cgsts Lang Agglication Annual Clgeratlng & Maintenance COS§
% of hiosolids o land applicaton = 0% Tolal biosolids 2004 = 62 873
annual osolids (diyear) = 0 Total cake Agri-Life® 2004 tons = 2168
Milcrganite® Allocations Annual Cost Hurtaco 2004 Cost ENR 2020 (6/2007) 2004
Item/Process % $idt Siyr Process 2004 Cost Process Costfton  Year  Index Process Costition Process Cost
JIWWTP Electric Purchase 9.2% $57.00 S0 JIVWWTP Electrical Purchase ;! $57 2007 10000 $56.97 0 Energy Evaluation 09.11.06 x/s
IPS Pipeline Sludge Transfer 0.0% $0.20 30 IPS Pipeline Sludge Transfer $9.352 $0.15 2004 8820 0.7 0 JI IPS cost x2 to account for WAS transfer and divided by tolal 2004 biosolids production
SEWWTP Digester Gas Credit’Replacement 0.0% SOE| 50 SSWWTP Digester Gas CreditfReplacement - $0.00 2007 10000 $0.00 0 value per ton V55 destroyed (from Energy Evaluation 09.71.06 x!s ) x [prop. Biosclids x % to digestion (Hurtado) - 2004 sclids to digestion (Hurtado)] x dig. volume reduction (Hurtado) /prop. biosolids
SSWWTP Sludge Thickening (energy included) 28.8% 5185.50 50 SSWWTP Sludge Thickening $346,593 $159.87 2004 8620 518548 ]
SSWWTP Dewatering (energy included) 33.0% 5205.30 S0 SSWWTP Dewatering $383.719 $176.80 2004 @G220 $205.33 0
SSWWTFP Digestion (energy included) 5.9% $36.40 S0 SSWWTP Digestion $68,003 $31.37 2004 8620 $36.39 0
Polymer & Lime Filter Cake To AgWEPCO 221% 5137.30 S0 Polymer & Lime Filter Cake To Ag/WEPCO - $118.37 2004 8520 $137.32 0 from B i ive Sizing W rd xfs by WLM, *247/313 to account for solids lost in digestion
SUBTOTAL 100% $622 50 a
Incineration Annual Operating & Maintenance Costs Incineration Annual Operating & Maintenance Costs
% of biosolids fo Milorganite® = 100% Total biosolids 2004 = 62,873
annual biosolids (dtiyear) = 114,700 Total Milorganite® 2004 tons = 56,040
Milerganite® Allocations Annual Cost Hurtado 2004 Cost ENR 2020 (8/2007) 2004
Item/Process % $rdt Shyr Frocess 2004 Cost Process Costflon  Year  Index Process Cosbiton  Process Cost
JIWWTP Thickening 22 1% $67.10 §7 656,000 JIVANTP Thickening 51,279,608 $57T BT 2004 BE20 367.13 6,602 858 3137247 (raw total'digested total) to account for PSD instead of digested sludge, /.5 because only half of the sludge is currently Ihickened (AES)
JIWWTP Dewatering 19.2% $58 30 56,652,000 JIVWWTP Dewatering $2,222 754 $5026 2004 8620 £58.31 5,734 806 *BFP number used "313/247 [raw totalidigested total) to account for PSD instead of digested sludge per PWC; centrifuges will cost at least as much as BFF
JIWWTP Electric Purchase 26.6% $80.90 59,231,000 JIWWTP Electrical Purchase - $681 2007 10000 580.93 8,234 136 Energy Evaluation 09.11.06 x/s
IPS Pipeline Sludge Transfer (includes S5 energy) 0.5% $1.40 $160,000 IPS Pipeline Siudge Transfer $76.401 $1.22 2004 8620 .41 138,650 JI cost removed: S5 IPS part of cost multiplied by (solids to digestion-PSD from JI)/digested salids to milo (in 2004)
Incineration Facility Labor 13.3% $40.50 54,621,000 Incineration Facility Labar - $34.84 2004 8820 $40.53 3,986,701 43 employes at $75,0000yr for 92,300 ¥ Eval xls)
ion Facility Repai p B.9% $27.10 53,002,000 jon Facility epairReplace - $23.34 2004 @ BB20 $27.07 2,662,614 6% of equipment costs which are assumed to be 25% of capital cost (Incimeralion Evalualion xis ), does not account for operation of centrifuges: per PWC
I ion Facility Chemicals and Other Cosls 0.8% $240 $274,000 I ion Facility C Is and Other Cosls s $207 2004 8620 $2.40 235,630 Incneration Evalualion xis
Ash Transport 0.5% $1.40 $160,000 Fly Ash Transport = $1.38 2006 S700 $1.42 157 4B0 WM quete for 20YD dump truck, assuming 20 min. for loading *72/313 to account for solids lost in incineration {assuming sama loss of solids as with Minergy)
Ash Landfill 28% $8.40 958,000 Fly Ash Landfill - $817 2006  S700 5842 931,756 WM quote - $35/ton landfill, $0.5/on taxes *72/313 to account for solids lost in incineration (assuming same loss of solids as with Minergy)
SSWWTP Digester Gas Credit’/Replacement 55% | $16.60 51,894,000 SSWWTP Digester Gas CreditReplacement - $16.58 2007 10000 516.58 1,891,781 value per ton VS5 destroyed (from Energy Evaluation 09, 11.06. x/s ) x [prop. Biosolids x % to digestion (Hurtado) - 2004 solids to digestion (Hurtado)] x dig. velume reduction (Hurtade) /prop. biosolids
SUBTOTAL 100%  s304 $34,698,000 31,576,652
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