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Executive Summary

The recommended phasing plan and project costs for recommended process additions and
improvements through 2025, related to the Metropolitan Wastewater Management
Commission’s (MWMC's) biosolids management and effluent reuse programs, are shown in
Table 1. Major process additions are based on ensuring process capacity for upper limit flow
and load projections, and meeting regulatory requirements. Process improvements are
based on providing process optimization, additional program flexibility, and/or general
process repair. Project costs are order-of-magnitude estimates in 2004 dollars. The project
costs are composed of construction costs, a 25 percent construction contingency, and 25
percent for engineering. Included in Attachment A are detailed cost estimates for the
majority of the projects shown in Table 1.

TABLE 1
Project Costs, Phasing, and Descriptions for Solids Management and Effluent Reuse Projects through Year 2025
MWMC Facility Plan, Eugene-Springfield

Project Phase
(Design/Construction Years)? Description Project Cost”

Unit Process Additions/Expansions

Gravity Belt Thickener Add one gravity belt thickener, one waste activated $2,500,000
(2005/2006) sludge (WAS) pump, one thickened WAS (TWAS) pump,

one Polyblend unit, and expand the thickening building.
Anaerobic Digester Add one anaerobic digester and appurtenant equipment. $13,800,000°
(2010/2011) The new digester may be an advanced digestion process

that will produce Class A biosolids.
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MWMC EUGENE-SPRINGFIELD WPCF FACILITY PLAN - BIOSOLIDS AND EFFLUENT REUSE COST ESTIMATES AND RECOMMENDED PHASING

TABLE 1

Project Costs, Phasing, and Descriptions for Solids Management and Effluent Reuse Projects through Year 2025
MWMC Facility Plan, Eugene-Springfield

Project Phase

(Design/Construction Years)?

Description

Project Cost”

Process Improvements/Modifications

Digester Mixing Improvements  Replace the existing digester mixing system (gas mixing) $2,000,000
(2004/2005) on the three digesters with a new mixing system. Type to
be determined.

Biocycle Farm Phase 2 Expand the Biocycle Farm 130 acres. $300,000
(2005)
Biocycle Farm Distribution Purchase four additional hose reels to allow for land $260,000
Equipment application of biosolids in Phases 2 and 3 of the Biocycle
(2006) Farm expansion.
Effluent Reuse at the Seasonal Modifications/additions to allow for Level Il effluent reuse $400,000
Industrial Waste Facility at the SIWF.
(2006)
Lagoon Relining — Phase 1 Reline the southwest lagoon located at the Biosolids $1,200,000
(2006) Management Facility.
Level IV Reuse — Phase 1 Provide 0.5-1.0 mgd of Level IV reuse in 2-mile proximity $2,100,000
(2006/2007) to the E-S WPCF.
Biocycle Farm Phase 3 Final 130 acre Biocycle Farm expansion. $300,000
(2007)
Effluent Reuse at the Biocycle  Construct infrastructure to allow for 1.5 mgd of Level Il $3,600,000
Farm reuse at the Biocycle Farm.
(2009/2010)
Lagoon Relining — Phase 2 Reline second lagoon located at the Biosolids $1,200,000
(2010) Management Facility.
Lagoon Relining — Phase 3 Reline third lagoon located at the Biosolids Management $1,200,000
(2011) Facility.
Lagoon Relining — Phase 4 Reline fourth lagoon located at the Biosolids $1,200,000
(2012) Management Facility.
Biosolids Force Main Repair and/or replace sections of the 8.5-inch biosolids $1,000,000
Improvements force main.
(2013)
Level IV Reuse — Phase 2 Provide for 2.5 mgd of permanent Level IV reuse to local $4,100,000
(2013-2015) greenspaces and community areas.
Composting Process Expand the capacity of the composting facility/process $650,000
Expansion located at the Biosolids Management Facility.
(2016/2017)
Level IV Reuse — Phase 3 Provide 2.5-5 mgd of Level IV reuse. $9,800,000
(2016-2018)

TOTAL $45,610,000
®Design/construction years based on fiscal years.
2004 dollars.
“Includes cost for constructing an advanced digestion process.
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Introduction

This technical memorandum has been prepared as part of the 2003 /2004 Metropolitan
Wastewater Management Commission (MWMC) Eugene-Springfield Water Pollution
Control Facility (E-S WPCF) Facilities Plan Update (MWMC Project No. 80010). The purpose
of this document is to present recommended improvements, phasing, and costs for solids-
related processes and facilities, and for effluent reuse projects through the design period
(2025). The recommended improvements are intended to meet projected wastewater flows
and loads, and future regulatory requirements. Projects are located primarily at the WPCF,
the Biosolids Management Facility (BMF), the Biocycle Farm (BF), and the Seasonal
Industrial Waste Facility (SIWF).

Recommended Improvements

Table 2 summarizes the recommended improvements associated with MWMC'’s solids
management and effluent reuse programs, and identifies the year the improvements need to
be online. In general, projects associated with new unit processes are a result of ensuring
that capacity and regulatory requirements are met. Other projects represent general
improvements and/or provide for future process optimization or flexibility. Brief project
descriptions are included in Table 2. Upper limit flow and load projections have been used
in determining when recommended improvements need to be online.

TABLE 2
Summary of Solids Management and Effluent Reuse Recommended Improvements through Year 2025
MWMC Facility Plan, Eugene-Springfield

Project
(Year Online) Description

Unit Process Additions/Expansions

Gravity Belt Thickener Add one gravity belt thickener, one WAS pump, one TWAS pump, one
(2006) Polyblend unit, and expand the thickening building.

Anaerobic Digester Add one anaerobic digester and appurtenant equipment. The new digester
(2011) may be an advanced digestion process that will produce Class A biosolids.

Process Improvements/Modifications

Digester Mixing Improvements  Replace the existing digester mixing system (gas mixing) on the three

(2006) digesters with a new mixing system. Type to be determined.

Biocycle Farm Phase 2 Expand the Biocycle Farm 130 acres. Site preparation is required.

(2006)

Biocycle Farm Distribution Purchase four additional hose reels to allow for land application of biosolids in
Equipment Phases 2 and 3 of the Biocycle Farm expansion.

(2006)

Effluent Reuse at the Seasonal Allow for Level Il effluent reuse at the SIWF. Piping and mechanical

Industrial Waste Facility modifications will be required. The existing nozzles on the three center pivots
(2007) will be replaced.
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TABLE 2

Summary of Solids Management and Effluent Reuse Recommended Improvements through Year 2025
MWMC Facility Plan, Eugene-Springfield

Project
(Year Online)

Description

Lagoon Relining — Phase 1
(2007)

Level IV Reuse — Phase 1
(2008)

Biocycle Farm Phase 3
(2008)

Effluent Reuse at the Biocycle
Farm
(2011)

Lagoon Relining — Phase 2
(2011)

Lagoon Relining — Phase 3
(2012)

Lagoon Relining — Phase 4
(2013)

Biosolids Forcemain
Improvements
(2013)

Level IV Reuse — Phase 2
(2016)

Composting Process
Expansion
(2018)

Level IV Reuse — Phase 3
(2019)

Reline the southwest lagoon located at the Biosolids Management Facility.

Provide 0.5-1.0 mgd of Level IV reuse in 2-mile proximity to the E-S WPCF. A
moveable filtration and UV unit will be required, as well as installation of a
conveyance pipeline and site distribution systems.

Final 130 acre Biocycle Farm expansion. Site preparation is required.

Construct infrastructure to allow for 1.5 mgd of Level Il reuse. Installation of
dedicated reuse irrigation pipeline, microspray system, and two new irrigation
pumps are required.

Reline second lagoon located at the Biosolids Management Facility.

Reline third lagoon located at the Biosolids Management Facility.

Reline fourth lagoon located at the Biosolids Management Facility.

Repair and/or replace sections of the 8.5-inch biosolids force main where
struvite deposits limit pipe diameter and cannot be removed by acid wash
cleaning.

Provide for 2.5 mgd of permanent Level IV reuse to local greenspaces and
community areas. Modify/install UV system capable of 3 mgd and
modify/increase piping system installed in Level IV Phase 1.

Expand the capacity of the composting facility/process located at the Biosolids
Management Facility.

Provide 2.5-5 mgd of Level IV reuse. Increase pumping capacity, reuse
pipeline, and UV system.

Abbreviations:
WAS = Waste Activated Sludge

TWAS = Thickened waste activated sludge

UV = Ultraviolet

Project Descriptions

Projects identified in Table 2 are described in more detail in the following section.

Unit Process Additions/Expansions

Major process additions have been identified for waste activated sludge (WAS) thickening
and anaerobic digestion. These expansions are discussed below.
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Gravity Belt Thickener (2006)

One new 3-meter gravity belt thickener (GBT) will be added as part of this project. To
accommodate the new unit, the thickening building will need to be expanded. Addition of
the third GBT will also require that a third WAS and a third thickened waste activated
sludge (TWAS) pump be installed. A third Polyblend unit will be added in the basement of
the thickening building. Predesign evaluations related to gravity thickening of primary
sludge may alter the extent of this project.

Anaerobic Digester (2011)

One new digester with approximately 1,200,000 gallons of capacity (based on mesophilic
digestion temperatures) will be added. Major equipment associated with the digester
includes a new sludge recirculation pump(s), a sludge water/sludge heat exchanger(s), a
digester mixing pump(s), a digested sludge pump(s), and hot water recirculation pump(s).
To provide for future biosolids flexibility, an advanced digestion process to allow for

Class A biosolids production and further reduction of volatile solids may be constructed. In
this event, a fourth mesophilic digester will not be constructed. Instead of the fourth
mesophilic digester, thermophilic tanks will be constructed to allow for a batch fill-hold-
draw process. Costs shown in this document represent a transition to an advanced digestion
process. Temperature-phased anaerobic digestion (TPAD) represents the cost basis.

Process Improvements/Modifications

Projects other than major process additions or expansions are identified below. These
projects are based on general process repairs needed because of age, providing additional
program and/ or operational flexibility, or optimizing existing processes.

Digester Mixing Improvements (2006)

Replace the existing digester gas mixing system with a new mix system. The type of mixing
system has yet to be determined. For costing purposes, pump mixing with adjustable speed
drives on the pumps was assumed.

Biocycle Farm Expansion — Phase 2 and 3 (2006 and 2008)

The BF is 595 acres. Phase 1 will be online in the summer of 2004 and represents
approximately 260 acres. Phases 2 and 3 will further develop the site (130 acres per phase).
Future development includes site preparation and planting of grass and poplars. Roads and
biosolids distribution systems are constructed.

Biocycle Farm Distribution Equipment (2006)

Liquid biosolids are applied to Biocycle Farm Phase 1 through four hose reel application
systems. Four additional hose reels will be needed for Phases 2 and 3. As part of the Phase 2
expansion, all four hose reels will be purchased.

Level Il Reuse — Seasonal Industrial Waste Facility (2007)

The reclaimed water main is currently connected to the SIWF. This project will allow for
application of effluent (Level II quality) on the existing grass hay fields at the SIWF.
Modifications to the existing piping and mechanical system are required. The effluent will
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be applied to the fields through the existing three center pivots. Spray nozzle replacement
on the pivots is required.

Level Il Reuse - Biocycle Farm (2011)

The reclaimed water main is also connected to the BF pump station located at the BMF. This
project creates a dedicated effluent (Level II quality) irrigation system at the BF. The project
will include installation of a new 14-inch effluent irrigation pipeline with a microspray

application system. Two new irrigation pumps will also be installed at the BF pump station.

Lagoon Relining — Phases 1, 2, 3, and 4 (2007, 2011, 2012, and 2013)

This is a replacement project for the existing liners at the four lagoons located at the BMF. It
is assumed that the southwest lagoon will be relined first and that the remaining three
lagoons will be relined, if needed. Liner leaking is the basis for replacement. Relining of the
lagoons will be conducted in four phases, such that three lagoons will be online at any one
time. The lagoon being relined will need to be completely emptied.

Level IV Reuse — Phases 1, 2, and 3 (2008, 2016, and 2019)

Three Level IV reuse projects will be constructed in subsequent phases. Phase 1 represents a
local (2-mile radius of E-S WPCF) reuse demonstration project. Phase 1 will require
installation of temporary filtration and ultraviolet (UV) disinfection systems and
construction of a new conveyance pipeline and site distribution equipment. Phase 2 will
provide for a dedicated Level IV reuse building, where UV and conveyance pumps will be
located. The existing piping infrastructure installed in Phase 1 will be expanded to
accommodate the increased Level IV reuse production, as will the UV and pumping
capacity. Phase 3 represents full build-out Level IV reuse. The reuse UV system will be
expanded and additional piping and pumping capacity will be required. It is likely the
Phase 3 improvements will expand Level IV reuse beyond urban and suburban areas to
rural areas.

Biosolids Force Main Improvements (2013)

This project improves the capacity of the biosolids force main. Buildup of struvite in the line
at various locations is causing reduced line capacity. Sections of the pipe with severe
struvite buildup may be repaired and/or replaced. This project may also provide for
additional digested sludge pumping capacity, if required.

Composting Process Expansion (2018)

The existing composting process located at the BMF will be expanded to allow for
composting of 5 to 10 percent of the annual biosolids production. This project will provide a
permanent, covered composting storage structure, an upgrade to the aeration and electrical
capacity of the aerated static pile process, and will provide for a dedicated static compost
mixer.

Project Costs

The project costs estimated for each project are order-of-magnitude estimates in 2004
dollars. The project costs are composed of construction costs, a 25 percent construction
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contingency, and 25 percent for engineering. Construction costs are based on previous
estimates or bid tabulations from similar projects. Costs for individual processes include site
work, mechanical, electrical, instrumentation and controls (1&C), and contractor overhead.
The 25 percent construction contingency is intended to cover unidentified and/or unknown
items not anticipated at this planning phase. Table 3 summarizes the costs associated with
each project.

TABLE 3
Project Costs for Solids Management and Effluent Reuse Projects through Year 2025
MWMC Facility Plan, Eugene-Springfield

Project Project Cost
(Design/Construction Years) (2004 $)

Unit Process Additions/Expansions

Gravity Belt Thickener $2,500,000
(2005/2006)

Anaerobic Digester $13,800,000°
(2010/2011)

Process Improvements/Modifications

Digester Mixing Improvements $2,000,000
(2004/2005)

Biocycle Farm Phase 2 $300,000
(2005)

Biocycle Farm Distribution Equipment $260,000
(2006)

Effluent Reuse at the Seasonal Industrial Waste Facility $400,000
(2006)

Lagoon Relining — Phase 1 $1,200,000
(2006)

Level IV Reuse — Phase 1 $2,100,000
(2006/2007)

Biocycle Farm — Phase 3 $300,000
(2007)

Effluent Reuse at the Biocycle Farm $3,600,000
(2009/2010)

Lagoon Relining — Phase 2 $1,200,000
(2010)

Lagoon Relining — Phase 3 $1,200,000
(2011)

Lagoon Relining — Phase 4 $1,200,000
(2012)

Biosolids Force Main Improvements $1,000,000
(2013)

Level IV Reuse — Phase 2 $4,100,000
(2013-2015)

Composting Process Expansion $650,000
(2016/2017)
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TABLE 3
Project Costs for Solids Management and Effluent Reuse Projects through Year 2025
MWMC Facility Plan, Eugene-Springfield

Project Project Cost
(Design/Construction Years) (2004 $)
Level IV Reuse — Phase 3 $9,800,000
(2016-2018)
TOTAL $45,610,000

*Represents costs for constructing advanced digestion system.
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Metropolitan Wastewater Management Caommission
Eugene/Springfield WWTP Capital Impravement Plan
Order of Magnitude Construction Cost Opinions
Project No. 177360.CT.60.02 December 19, 2003

ltem Description | Quantity | UnitPrice | LineTotal | | Costing Assumptions i

Digester Mixing Improvements--Three Digesters Total
General Conditions

General Conditions 1 LS 5108,063 $108,000 Allow 10% of Total Contract Amount
Bonds/Insurance 1 LS 22,750 23,000 Allow 2% of Total Contract Amount
Mobilization/Demabilization/Site Facilities 1 LS 34,125 34,000 Allow 3% of Total Contract Amount
Replace Gas Mixing System with Pump Mixing System
Remove Existing Gas Mixing System 1 LS 60,000 60,000 Allowance $20,000/unit + 2 new @ $10K/
New Pump Mixing Systemn
New Pump Mixing Malerials Packages 3 EA 200,000 600,000 Per Designer
Installation of Equipment 3 EA 50,000 150,000 Assumed equal to 25% of equipment cost
Electricallinstrurnentation Upgrades 1 LS 100,000 100,000 Allowance
Subtotal Opinion of Construction Cost-Digester Mixing Improvements $1,075,000
+ Contingency @ 50% 538,000
Subtotal Opinion of Construction Cost-Digester Mixing Improvements $1,613,000
+ Engineering, Legal & Administration @ 25% 407,000
Total Opinion of Construction Gost-Digester Mixing Improvements

The cost estimates shown have been prepared for guidance in project evaluation and implementation from the information available at the time
of the estimate. The final costs of the project will depend on actual labor and material costs, competitive market conditions, final project scope,
implementation schedule and other variable factors. As a result, the final project costs will vary from the estimates presented herein. Because
of this, project feasibility and funding needs must be carefully reviewed prior lo making specific financial decisions to help ensure proper project
financial decisions to help ensure proper project evaluation and adequate funding.
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Metropolitan Wastewater Management Commission
EugenelSpringfield WWTP Capital Improverment Plan

Order of Magnitude Construction Cost Opinions
Project Mo. 177360.CT.60.02

December 19, 2003

Item Description | Quantity | UnitPrice | Line Total || Costing Assumptions

Gravity Belt Thickener No. 3
General Conditions

General Conditions 1 LS $144 657 $145,000 Allow 109% of Total Contract Amount

Bonds/insurance 1 L3 30,483 30,000 Allow 2% of Total Contract Amount

Maobilization/Demohilizalion/Site Facilities 1 LS 45694 46,000 Allow 3% of Total Contract Amount
Landscaping/Visual Screening

Landscaping, fences, walls, and berming 1 LS 143850 § 143,850 Allowance (10% of other construction subtotals)
Earthwork/Yard Piping/Demalition

Demalition/Pratection of Existing/Temp Pumping 1 LS 50,000 50,000 Allowance

Water & Dust Control 1 LS 25,000 25,000 Allowance

Building Earthwork

Building Excavation 2,400 CY 5 12,000
Building Backfill 1,400 CY 30 42,000

Yard piping WAS line 8" 1,000 If 50 50,000

Valves

Misc Unguantified Earthwork 1 LS 21,000 21,000
Structures

Slab On Grade—24" 120 CY 300 36,000

Walls—-18" 130 CY 750 97,500

Above Grade Structure 1,000 SF 125 125,000

WAS wel well structure 1 LS 100,000 100,000
Equipment/Process Support

Gravity Belt Thickener 1 EA 400,000 400,000 Per Rock Creek 58

Misc Equipment 1 LS 100,000 100,000 Allowance

Mechanical--Gates/Wall Spools/et al 1 LS 100,000 100,000 Allowance

Electrical Upgrades 1 LS 60,000 60,000 Allowance
Subtotal Opinion of Construction Cost--Gravity Belt Thickener No. 3 $1,583,450

+ Contingency @ 25% 395,550
Subtotal Opinion of Construction Cost-Gravity Belt Thickener No. 3 $1,979,000

+ Engineering, Legal & Administration @ 25% 491,000
Total Opinion of Construction Cost--Gravity Belt Thickener No. 3
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Metropolitan Wastewater Management Commission
Eugene/Springfield WWTP Capital Improvement Plan
Order of Magnitude Construction Cost Opinions
Project No. 1773680.CT.60.02 December 19, 2003

| ltem Description | Quantity | UnitPrice | LineTotal |
Anaerobic Digester
General Conditions 1 LS $430,000 $430,000
Sitework 1 LS 175,000 175,000
Concrete 1 L8 1,100,000 1,100,000
Metals 1 LS 25,000 25,000
Process
Digester Structure 1 LS 750,000 750,000
Equipment--Biosolids Compressor 1 LS 60,000 60,000
Mechanical 1 LS 50,000 50,000
Electrical/l & C 1 LS 260,000 260,000
Unguantified items 1 LS 95,000 95,000
Subtotal Anaerobic Digester $2,945,000
+ Contingency @ 25% 736,250
Total Anaerobic Digester $3,681,250
+ Engineering (Design & CM) @ 25% 920,313
Total Project Cost [$ 4,600,000 |
Class A Thermophilic Batch Allowance (200%) 9,200,000

(four thermo tanks - 345K gal each, 4 sludge heat exchangers,
1 heat exchanger, 4 sludge recirc pumps, 1 recycle pump)

Page 1 of 1
CV0\043380024

[$ 13,800,000 |




£'0v6 902 L'EG0L £'8l 6'yceEl B'¥L

000 000 000 120-L
90¢ l9'¢ 1 7AS S6'¢ y6v ¥2'2C dog-L
LglL ZL'9 202 ¥E'G 0GZ P Briy-1L
172°1" gL'L 9Ll 9z’ 9 oLe az'g ne-1
LoE g89'¢ Q6e vL'E LLE 262 unp-L
£e'l 06'L LU Re-|
- 240 . 000 - 000 ldy-L
- 000 * 000 = 000 JEN-L
- 000 = 00°0 = 000 gad-L
‘bay pue Jejdod bay ul| tejdod| bay pueypuny bay | png | ‘bey pue sseln  bay Bui sselg a1eq

wdB 002 pBuw | 10} spuswalinbay uoneblu) 19N R 213 Alyjuop

ejed

Lrp'eLL2s IvY1lOL

889'2Zr3 %S (je101gns uo) w13

£5.'069'L$

6C°GZR'TEES  %ST AousbBunuos UoiansuoD

9z9'ec$ %e qowsadg qoiN

Zoe‘Lee’LS |eogng

00.'672% 052 aloe 000'L$ sseln

169'98% 154 dH 000'2% Sdg isd 05

0S6'v65$ 09S0L 47 954 sujedid 8L

000'00FS L jun 000'00¥$  swWdinbg osiWw pue AN

}1s09 sselg Ao nun 1509 JuUn wa)]

{Uonisinboy pueT apnjoul jou s80() 1S0D

: ‘jj0 BUIYDUEIQ SUIBLLGNS IM 8L Bq pinom auyadid urew
BUL "dLMAA 2U JO S3JIW M3} B UIyjIM pue JO saioe 0Gz 01 dn aases 0} auljadid mau e ainbal pjnom 1snbny 0 ANp Wouj Ja1em Al 18427 J0 0D | JO 8snad syl

1 @sBYd 9snay juaniy Al [anaT]
uondioseq joelold

CV0\043380024



PR eyord 902 22892 €8l c'zIee 67l

Q0'0 000 000 10°0-L
$9. Lg'e GeB G6'2 GeTL LA dag-1
LS ZL'g LLS 7€' 29 Zry Bny-1
Gae 8lL'L Ly 92’9 Ges 92's [np-1.
LGL 29°¢ 6E. vL'E 626 lB'Z unpe-|
cel 061 2L Aen-1
= ZL0 . 000 » 000 Ady-L
3 000 . 000 " 000 BN~
5 00°0 = 000 = 000 go4-1
‘bay pue Jejdod bey U] Jeidod| -bay pue ung bay uJ] JUnt| ‘bo pueq ssesn  bey Dl sselo a1eq

wdb 0oLl pbw gz 1o} sjuswalinbay uonebua) 1N 2 213 Apyuowy

2leq

208'5L0'PS IVLOL

091°c08% %ST (j2303gns uo} w13

LP9'ZLZ'es

PLB0P'ZE98  %ST AouaBunuay uononiIsuod

£65'06% %< gqow=qg Gow

6£9'6252$ [2101Qng

LST'P29% ¥29 sioe 000'L% sSRID

LE¥'0128 S0l dH 000'2$ sdgisd 0§

0S6'v65% 09501 47 9% suljadid .8l

000'00L'L$ L nun  QO0'00L'LE  1wswdinb3 osiw pue AN

}s0) sseln A0 Hun 10D uun waj]

‘d AN BUL JO SaW M3}

{Uonisinboy pue-] opn[oul J0uU $30(Q) 3S0D

1jo Buiyouelq sulewgns yiim gL 18 pazis ag pinom aunadid uiew sy
e uiyyim pueT 1o 58108 $Z9 01 dn sass o) suljadid mau e a1nbal pnom 1snBny 0} AP WO 181BM A [8427 J0 dDW §'¢ JO 9snal 8yl

Z 9SElUd asnay jusanjy3 Al [8ad7
uondirioseq yoelodd

CV0\043380024



#'€0.47 802 ¥'6925 g8l G ¥299 6'vl
Qo0 000 000 £0-1°0
6251 19°E 048} G6'Z 69¥2 LA £0-des
€06 A% Geol ve's 621 vy £0-Bry
692 glL'L 288 92’9 0S0L 9z's co-Inp
£0gL 20'¢c girl ¥.L'E 1681 1682 co-unp
gel 06°L L co-Aep
- L0 e 00°0 = 000 £0-1dy
2 000 = 000 =/ 00’0 £0-1eN
2 000 = 000 - 000 £0-a24
‘bay pue tejdod bey uij tejdod| ‘bay pueq Ln| Doy 1] LNl | bay pue] ssels)  bay Blu| sseisy aieq
wdb 00se
pbBw g 10} sjuawalinbay uonebul) 12N % 013 AlYiuop
BlEQq
££9'Y51°6% AVLIOL
/26'0S6'LS  %S2 {1e101qns uo) v13
90.'c08'L%
/9°Z91'0E56'L$ %ST AoauabunuoD uononysuod
£68'221L$ %€ gowa( qoin
L5911 9% |ejogqnsg
205’8y LS 6¥el aloe 000°L% sselo)
€06 aloe 000°6% Jejdod
ive'aLes 8¢t dH 000'2% Sdg isd 0g
z208'6.4£'2% ovezy 41 ass suljadid 81
0% 0 41 FASTR auljedid 2¥
L nun Q00'00L'L$ wswdinb3 osiw pue AN
000'009° L% L yn - Q00'009'L$ wswdinbg osiw pug AN
13500 ssel9 A1 nun 150D JHun way]

{uonisinboy pueT apn|oul jou s80(]) 1S0D

‘1o Buiyouelg sulewgns gL |BI2ASS Uim (,Z+) wdB gDEOZ SO MOYL B 10) PBZIS 8F RINOM swjedid urewt ay |
‘sselB Jo sasoe 0SZL 01 dn sales o] aulsdid mau g alinbal pInom 1snBy 01 AN Wouy 1ayem Al [8A87 J0 d9DIW 0°G Jo esnal syl
uoneslddy sseln - ¢ aseyd asnay uanjy3 Al 19487

uondiiosaqg jo9lodd

CV0\043380024



1'LGEZ 90z L'Ce92 €8l cziee 6L
000 000 000 £0-100
9. [Rel GEB S6'Z GEZL ¥e'e £0-dag
LG zZL'9 1S 'S $29 'y £0-6ny
S8¢ gL'2 Loy 9z'9 GZ5 9z's £0-Inp
LG/ 89'¢ 6EL L€ 626 16'C gg-unr
£e'L 06'L JANE co-Ael
- ZLo - 000 " 000 £0-idy
- 000 - 000 : 000 £0-rew
- Q00 : 00°0 5 000 £0-q94

‘boy pue izdod bay i teidod| *bay pueq pnj. bay 1) Un | ‘bay pueq sselo  bay GOl SSeEID a1eq
wdb 0021

pbw gz 104 macmﬁmh_:w_mm uonebi) jaN g 213 Alqiuopy

eleq

0Lb‘vLE 6% IWwLlOL

Z288'296'LS %S¢T {il=;101gns uo) w13

g25°L58' LS

9/G'spS' LS %ST AousBunuoy uonarIsueD

gb9'ezLs %2 qowaq qow

80£'z81'9% |[ejoigns

¥29 aloe 000'L$ 58BID

W AT A4 LSy aloe a00'ss Jejdod

£80'Ghe ezz dH 0o0'es Sdd isd 0g

208'6.£'2% vy 41 96% auedid gl

0% 0 41 Z5L% euadid Zp

000°00L"L$ L un - 000°004'L$ juswdinb3 osiw pue AN

L Hun o QOQ'Q0S'LS juswdinb3g osiw pue AN

}soD Jejdod Lo nun  1S0D Hun wiay

{uoniSinboy pue| epnjoul 30U $80() 150D

yo Buyouelq surewgns gl [218A8S UM (,zt) WdB 0o80Z JO MO|) B J0j PBZIS B( RINOMm auladid urew ay |

‘sreidod Jo saioe ggp 01 dn aass o0} sujjedid meu e ainbal pinom 1sNBnNYy 01 AN WOy 181Em A\ [8n87 40 g9 G2 JO 8Snal sy

uoneaiddy dejdod - € aseyd 9snay usniya Al [9A87

uondiaosaq josloid

CV0\043380024



Costs

Costs of UV systems vary from manufacturer to manufacturer, Lamp costs range from S$40 to
S75 per lamp, depending on the volume purchased. The costs given in Tables 4 and 5 are
based on budget prices provided by ditferent manufacturers for different system sizes. For
system preliminary cost estimating, the following tables can serve as guidelines. Costs only
include equipment supplied by manufacturer and freight. The equipment costs are based on
budget price quotes in Oregon and Washington (ENR = 513§, Seattle, June 1992). Caution
should be taken in using these costs as prices may vary. Contact manufacturers'

representatives for current price quotes.

Table 4
Total Equipment Cost

200 feeal std. 2.2 Total Coliform

Peak Flow
Equipment Cost Equipment Cost
(mgd)
per mgd per mgd
<] $54,000 $162,000
1-3 $47,000 $141,000
3-6 540,000 $120,000
6-10 $37,000 $111,000
10-20 $30,000 $90,000
>20 $27,000 £81,000
Table 5
Total UV System Costs
Modify
Disinfection <
Plant Type  Equipment  Chlorine Miscellaneous  Total
Channels
Tank
Retrofit 40% 25% — 35% 100%
New Plant 50% — 15% 35% 100%

*Includes bridge crane, cleaning blower and basins, and emergency generator and building

June 1992 ENR = 5138
March 2004 ENR = 7910
Cost
2.5 MGD of reuse => use 3 mad 162,000
Flow ta treat 1 162,000
Mechanical 35% 56700
Miscellaneous 35% 56700
275,400
3 423,981
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Costs

Costs of UV systems vary from manufacturer to manufacturer. Lamp costs range from $40 to
$75 per lamp, depending on the volume purchased. The costs given in Tables 4 and 5 are
based on budget prices provided by different manufacturers for different system sizes. For
system preliminary cost estimating, the following tables can serve as guidelines. Costs only
include equipment supplied by manufacturer and freight. The equipment costs are based on
budget price quotes in Oregon and Washington (ENR = 5138, Seattle, June 1992). Caution
should be taken in using these costs as prices may vary. Contact manufacturers'

representatives for current price quotes.

Table 4
Total Equipment Cost

200 fecal std. 2.2 Total Coliform

Peak Flow
Equipment Cost Equipment Cost
(mgd)
per mgd per mgd
<] $54,000 $162,000
1-3 $47,000 $141,000
3-6 $40,000 $120,000
6-10 $37,000 $111,000
10-20 530,000 $90,000
>20 $27,000 581,000
.Table 5
Total UV System Costs
Modify
Disinfection "
Plant Type  Equipment  Chlorine Miscellaneous Total
Channels
Tank
Retrofit 40% 5% —_ 35% 100%
New Plant 50% —_ 15% 5% 100%

*Includes bridge crane, cleaning blower and basins, and emergency generator and building

June 1992 ENR = 5138 Total Level IV = 8 mgd. 3 mgd of UV constructed during phase 1.
March 2004 ENR = 7910

Cost
3 MGD of reuse => use 3 mgd 141,000
Flow o treat 3 423,000
Mechanical 35% 148030
Miscellaneous 35% 148050

719,100
5 1,107,061
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BF-CostEstimate_Revised

Level Il Effluent Reuse on Biocycle Farm

Costs estimated based on Woodburn poplar farm

Cost Acreage  Cost/acre Number cost/unit

Distribution System

$266.69 AC
Submain System
$890.19 12730 LF $16.16
Application System
$1,156.14
Manifold System (includes 1&C)
3926.79
Pump Station
$585.59
Mobilization
$323.98
TOTAL CONSTRUCTION COST $584,516 80 $4,149.38  <--Not all cost/acre values above are used,

Values in yellow not used

Number of Acres: 555

$2,302,903 Estimate for developing future BF expansion phases

Contingency 25% § 575,726
$2,878,629
ELA 25% § 718657

$3,598,286 Total
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