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FLUIDYNE SAM™ SBR - BARONA, CA - WEEKLY REPORTS

INFLUENT EFFLUENT

DATE BOD, | 7SS | NH;-N| TKN | FOG || BODs | TSS | NH;-N| NO, | NO, | TKN | FOG

02/16/05 632 327 20.2 36.0 64.8 2.0 ND ND 0.1 0.02 0.50 <1.0
02/23/05 338 226 6.7 7.8 45.5 ND ND ND ND 0.02 0.60 ND
03/02/05 813 390 23.5 35.0 75.8 4.6 ND 2.0 0.1 0.01 0.80 ND
03/09/05 653 328 15.1 22.7 88.8 4.9 ND 0.2 0.3 ND 1.10 ND
03/16/05 640 237 23.7 35.9 79.4 2.7 ND 0.2 0.3 0.02 1.10 ND
03/23/05 385 445 24.1 38.2 80.7 2.2 ND 2.0 0.2 0.13 0.70 ND
03/30/05 736 358 15.2 19.3 | 217.0 || 10.0 ND 0.1 0.1 0.03 0.50 ND
04/06/05 627 338 28.3 34.5 97.0 9.0 ND 0.4 ND ND 0.40 ND
04/13/05 784 356 23.0 27.2 31.0 12.0 ND 0.5 ND ND 0.70 ND
04/20/05 336 223 14.0 16.6 8.4 3.5 1.9 0.4 ND ND 3.30 <1

04/27/05 579 485 6.7 8.9 27.5 <2 ND 0.3 ND ND 3.10 <1

05/04/05 940 334 1.0 33.1 48.9 2.9 2.5 1.0 0.1 0.08 2.60 <1

05/11/05 622 330 22.2 74.2 66.7 <2 ND ND ND ND 1.80 ND
05/18/05 718 329 20.8 28.0 | 492.0 2.2 ND ND ND ND 0.49 ND
05/25/05 575 322 13.1 13.3 | 450.0 4.6 ND 0.5 ND ND 0.50 ND
06/01/05 711 688 24.0 25.8 | 327.0 || 12.3 ND 0.5 0.2 ND 0.50 ND
06/08/05 508 277 22.4 27.9 52.6 2.4 NO 0.1 0.4 ND 0.70 <1

06/15/05 343 155 14.9 22.5 90.8 <2 ND 0.5 0.4 ND 1.00 ND
06/22/05 661 477 27.6 335 87.2 <2 ND 0.2 0.4 ND 0.70 1.1

06/29/05 444 345 32.6 50.5 61.5 2.0 ND 0.1 0.3 0.03 0.50 ND
07/06/05 925 379 27.6 48.1 87.5 17 ND 0.2 0.3 0.03 0.80 ND
07/13/05 673 346 33.1 52.5 99.5 <2 ND 0.5 0.5 ND 0.90 <1.0
07/20/05 650 109 29.1 43.0 84.9 <2 ND 0.1 ND 0.04 0.70 <1.0
07/27/05 694 305 33.0 43.0 83.1 <2 ND 0.2 0.3 0.08 0.40 ND
08/03/05 580 324 26.3 28.0 65.9 3.6 ND 0.6 0.3 0.02 0.80 ND

AVG. YTD 623 337 20.9 32.2 | 116.5 4.6 ND 0.4 0.2 0.03 1.01 ND
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ISAM™05 6.5 16 10.0 3
ISAM™10 8.5 24 10.0 5
ISAM™ 15 8.5 24 12.0 5
ISAM™20 11.9 24 12.0 75
ISAM™25 11.9 30 12,0 75
ISAM™30 11.9 34 12,0 10
ISAM™ 40 11.9 45 12.0 10
H ISAM™42 11.9 48 12.0 10
@m:m:mj ISAM™50 11.9 56 12.0 15
ISAM™60 11.9 68 | 12.0 20
ISAM™70 11.9 724 | 12.0 20
ISAM™75 11.9 80 | 12.0 25
ISAM™80 11.9 90= | 12.0 25
ISAM™90 11.9 96= | 12.0 30
ISAM™ 100 11.9 112+ | 12.0 40
ISAM™110 14.0 112+ | 12.0 40
* EACH PUMP (ONE IS STANDBY)

** TWO TANKS (EACH TANK IS HALF OF TOTAL LENGTH)
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The Fluidyne ISAM™ SBR system provides the following benefits,

1. Ability to handle highly variable flows and loading associated with small, to medium size plants.
The ISAM™ is more flexible than continuous flow plants. Regardless of flows or loading, aeration
and mixing can automatically be adjusted to optimize power and prohibit filamentous growth.

2. At high flows, solids cannot wash out as with extended aeration plants as the ISAM™ SBR
process utilizes quiescent settle and decant.

3. ISAM™ facilities are easily expandable by adding a new tank. The additional tank does not
require major changes in controls; only a new tank and associated equipment.

4. ISAM™ provides a small footprint with no digesters, secondary clarifiers, RAS piping and
pumping.

5. ISAM™ produces the highest quality effluent. Typical Fluidyne ISAM™ facilities are achieving
less than 10 mg/l BOD and TSS, less than 1 mg/l NHs-N, less than 5 mg/l total N, and less than 2
mg/l phosphorous.

6. Easy to operate and maintain as mechanical equipment is minimized with no chasing of sludge
associated with extended aeration plants.

7. Use of self-aspirating jet aerators eliminate blowers and blower accessories.

8. Built in sludge reduction system using the anaerobic selector chamber significantly reduces
sludge handling and hauling costs.

9. 100% stand-by aerator is included with the system to allow continuous operation with one unit out
of service.

10. Built in flow equalization is provided in the ISAM™ reactor to handle peak hourly flows.

11. Automatic scum skimming prior to effluent discharge provides highest quality effluent.

12. Exceptional after sales service by Fluidyne technicians. Fluidyne employees have been granted
over 40 patents in wastewater and water treatment technology and equipment.

13. Reduced operation and maintenance costs as power usage is controlled through the Fluidyne
control panel.

14. Installed cost is lower as the system comes with the in-basin equipment pre-installed

15. The anaerobic selector chamber is covered and raw wastewater reacts immediately with mixed
liquor in an aerated environment, there are no odor concerns.

Fluidyne Corporation glzuigynelzlorioll(al_

5436 Nordic Drive, Suite D 02 Gold Oa Zage
Cedar Falls, lowa 50613 Sarasqta, FL 3423
Phone: (319) 266-9967 Phone: (941) 342-8915

E-Mail: www.FluidyneCorp.com

E-mail: ptiflorida@aol.com
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Moving Bed Biofilm Reactor (MBBR)
Integrated Fixed-Film Activated Sludge (IFAS)

and ANITA™ Mox Deammonification
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AnoxKaldnes™ MBBR and Hybas™ Processes

AnoxKaldnes™

isthe global leaderin MBBR and IFAS
technologies. Veolia provides the
most advanced MBBR and IFAS
technologies supported by more
expertise and  with  more

installations (600+) than any other
MBBR and IFAS system provider.

Advantages

« Simple and reliable operation

Excellent for ammonia and
total nitrogen limits (NH, -N <
Tmg/L, NO, -N < 1mg/L)

Smaller footprint than
activated sludge

Increase plant capacity
for nitrification and/or
denitrification

- Effective in cold water

« Accommodates a wide range
of flow and load fluctuations

 Non-clogging media with a
long lifespan

« Flexible design for almost any
tank configuration

AnoxKaldnes™
MBBR

(Moving Bed Biofilm Reactor) is a
biological wastewater treatment
process that utilizes specialized
polyethylene carriers (media) to
create a large protected surface
on which biofilm can attach. The
media is mixed in the reactor, and
the large surface area provides more
treatment capacity in a smaller
volume compared to activated
sludge.

Hybas™ Technology

AnoxKaldnes
Hybas™

(Hybrid Biofilm Activated Sludge)
technology is an application of
the IFAS process in which moving
media is mixed into an activated
sludge environment. The result
is both fixed-film and suspended
growth biomass working together
and lending the strengths of each
to the hybrid process. The Hybas
process is excellent for retrofitting
existing activated sludge plants to
improve ammonia and nitrogen
removal.

MBBR

Biofilm Activated Sludge

LagoonGuard® MBBR



Air Grids and Media Retention Screens

Aerobic Applications

+ AnoxKaldnes stainless steel air diffuser system is robust,
non-clogging and maintenance free

- Diffusers provide oxygen for process needs and media
mixing for optimal biological performance

- Cylindrical screens at reactor’s effluent wall retain media
while allowing treated water and suspended solids to
pass through

Mixers and Flat Screens

Anoxic Applications

+ AnoxKaldnes stainless steel air diffuser system is robust,
non-clogging and maintenance free

- Diffusers provide oxygen for process needs and media
mixing for optimal biological performance

- Flatscreens at reactor’s effluent wall retain media while
allowing treated water and suspended solids to pass
through

ANITA™ Mox Deammonification

MBBR System Supplier Scope
of Supply

» Complete process design with effluent
Ele guarantees and performance bonds
» Process equipment including media,
screens, air grids, blowers, pumps,
mixers and valves

 Field Instruments and process control

» Customized SCADA for the highest level
of operations monitoring and control

IFAS

The ANITA Mox process combines aerobic nitritation and anammox reactions simultaneously in a single reactor. With

MBBR, the reactions take place in different layers of biofilm on the AnoxKaldnes media. With IFAS ANITA Mox, most of
the nitritation reaction occurs in the suspended biomass, while the anammox reaction takes place on the carrier media.
The MBBR and IFAS ANITA Mox platforms both provide a robust, stable process with simple operation, energy and
chemical savings, and efficient ammonia removal.



AnoxKaldnes Technology Can Benefit

A Wide Range of Plant Sizes

Cheyenne, WY
AnoxKaldnes MBBR

In 2005, MBBR replaced trickling filters and was
chosen because it is a biofilm process that is
compatible with the existing clarifiers.

Consists of two trains of two pre-anoxic and four
aerobic reactors in series to treat 6.5 MGD and
achieve BOD <10 mg/L and ammonia <2 mg/L,
NOx'N <9 mg/L.

Providence, RI
AnoxKaldnes Hybas Technology

Ten parallel process trains with a treatment
capacity of 77 MGD

Existing aeration basins converted to a 4 stage
process with one IFAS zone per train

Pre-anoxic stage for denitrification using the
influent BOD as a carbon source

Aerobic Nitrification stage for BOD and
Nitrification — IFAS Zone. 52% fill using
AnoxKaldnes K3 media type. Total media surface
area of 36.3 million square feet

Post-anoxic stage for additional denitrification
using an external carbon source

Clarification stage for solids separation and
collection

Winning Combinations

» High rate clarification with ACTIFLO®
» Primary clarification with MULTIFLO
« Filtration with Hydrotech Discfilter




AnoxKaldnes Technologies Support Municipal Plants
in Cities Across the Country

With more than 300
MGD of cumulative
capacity at municipal
plants based on design
flows, there are more
US AnoxKaldnes
installations for more
types of applications
than any other MBBR/
IFAS technology.

South Adams County, CO

AnoxKaldnes™ MBBR for
TN Removal 5.5 MGD

Cocoa Beach, FL

AnoxKaldnes™ IFAS for
TN Removal 6 MGD

Fairfax Co, VA

Ar Oad| es” N‘BBR or C‘!CCIO IL
H

ANITA™ Mox for
Deammonification 0.23 MGD




About Entex

Entex offers an unequaled selection of advanced wastewater treatment solutions. Our solutions
effectively address space constraints and budget concerns, as well as ever increasing demands
for higher quality effluent and increased plant capacity. Technologies provided by Entex have
been selected with confidence to treat more than 60 million gallons per day of design capacity.

Entex provides biological systems for carbon and nutrient removal, including phosphorus and
nitrogen control. As a provider of both fixed media (BioWeb) and moving media (BioPortz)
processes, Entex offers an unbiased design assessment. The Entex team has been involved in
over 750 installations with over a combined 100 years of experience. Additionally, Entex offers
a flexible suite of tertiary filtration systems that have been Title 22 approved by the State of
California for reuse quality effluent. Entex’s filtration systems are designed to further polish
final effluent and reduce turbidity for reuse and irrigation purposes.

Entex provides the ability to upgrade treatment facilities to meet the needs of increased
capacity and improved effluent discharge requirements, often without the need for additional
treatment basins. These systems provide powerful solutions to the challenges facing
wastewater treatment systems, offering extraordinary levels of performance typically at a
substantially lower cost than conventional solutions.

Entex Technologies Inc. Page 2



About BioWeb™

Entex’s BioWeb is a patented, high strength (+1,000 lIbs), lock-knit polyester textile designed to
enhance and stabilize microorganism colonization within biological wastewater treatment
applications. By introducing a protected surface, microorganisms are allowed to immobilize and
increase in concentration, thereby increasing the ability to degrade wastewater constituents
and nutrients. Individual filaments form small %-inch loops that extend from the textile,
providing growth sites for biomass. Since the material is lock-knit, it will not unravel and will not
dislodge during operation. Each BioWeb row is secured to a horizontal cross member at the top
and bottom of the frame, ensuring the BioWeb will remain intact. Additionally, BioWeb is
installed in a continuous sheet with 4-inches between vertical rows to allow a greater open
area to reduce hydraulic drag. Flow is typically directed parallel to the vertical rows.

Entex Technologies Inc. Page 3



About Webitat™

Entex’s Webitat process utilizes BioWeb media and allows a proactive control of the attached
biofilm thickness by incorporating an integrated aeration mechanism below each Webitat
frame. This dedicated aeration ensures a high rate of shear and serves to create an air lift
effect, enabling continuous circulation of influent substrate. As a result, substrate transfer and
diffusion rates can be optimized. Each Webitat is shrouded to confine and direct the integrated
aeration into the BioWeb media, increasing scour efficiency. The integral aeration flux rate can
be controlled via dedicated Webitat process valving to provide proactive operation and process
control. The enclosed Webitat module operates as its own high-rate biological reactor,
enhancing mixing and biomass inventory. By regulating Webitat aeration, performance can be
optimized to meet plant specific needs.

Entex Technologies Inc. Page 4



About Webitat cont...

Each Webitat module can be programmed to operate independent of other Webitat modules
to allow additional process flexibility, aeration adjustment and mixing control. When operated
in activated sludge systems, the Webitat aeration process minimizes bypass potential and
forces substrate to be recirculated continuously. Complex CFD analysis has been performed to
demonstrate the recirculation effects and mixing intensity of the Webitat aeration (see below).
Under normal aeration rates, Webitat modules can recirculate in excess of 4 MGD per module
and can impact liquid movement to negate bypass. This ensures conventional processes are
well mixed.

Entex Technologies Inc. Page 5



About BioPortz

BioPortz is a high density polyethylene (HDPE) extruded media designed to enhance and
stabilize microorganism colonization within biological wastewater treatment applications. By
introducing a protected surface, microorganisms are allowed to immobilize and increase in
concentration, thereby increasing the ability to degrade wastewater constituents.
Independently moving BioPortz carriers continually circulate through the treatment basin in a
random motion, ensuring excellent oxygen and substrate transfer to the biomass. Because little
or no additional tankage is typically required, BioPortz offers an effective solution for plants
with limited room for expansion. Additionally, it is also an excellent solution for space efficient,
high performance new treatment basins.

BioPortz moving media provides 589 m2/m3 of protected biological surface area for biomass
growth. The attached biomass populations can more than double the effective MLSS
concentration. The vigorous motion of the media through the basin provides a high shear,
creating higher biological kinetics.

BioPortz media is approximately 18mm in diameter and 15 mm in cylinder length. This allows
for a more open effluent media retention screen design, minimizing head loss and plugging or
blinding potential. Entex’s design incorporates a 10-mm slot width. Inlet screening is thereby
less stringent and can be as large as 6-mm.

Entex Technologies Inc. Page 6



Resourcing the world

Veolia Water Technologies
Kruger Inc. / 4001 Weston Parkway / Cary, NC 27513

Phone: 919.677.8310 - Fax:919.677.0082
krugerincmarketing@veoliawater.com » www.krugerusa.com
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Ovivo USA, LLC

2404 Rutland Drive Telephone: 512.834.6000
Austin TX Facsimile: 512.834.6039
78758

USA www.ovivowater.com

October 28th, 2015

Kee Venkatapathi, CWP

FEI Engineers

5325 S Valentia Way
Greenwood Village, CO 80111
Phone (303) 300-3464

RE: Village of Taos Ski Valley, NM- Preliminary Proposal #100215-1-AK-R1, Membrane Bioreactor System

Mr. Venkatapathi:

Thank you very much for your interest in the Ovivo Membrane Bioreactor (MBR) system and for giving us the
opportunity to propose our system. We are providing the revised proposal based on the revised design criteria
and your suggestions as of 10/13/2015

For over 15 years, Ovivo has been supplying our MBR technology offering simple membrane equipment
packages to meet project specification or complete solutions to wastewater treatment problems. Ovivo’s
multidisciplinary staff brings more true MBR system experience than any other company. Our MBR systems
include multiple, proven technologies allowing flexible, adaptable operation. This adaptability to operate over a
range of different conditions improves overall system performance compared to conventional treatment
processes and MBRs with hollow-fiber membranes. At Ovivo, our goal is to provide customers with
comprehensive system solutions to their wastewater problems.

With this proposal, we have included Design summary, Biowin modeling reports, Scope of supply, Preliminary
Layout, Operation and Maintenance estimates and Screening requirements. Please let us know if you need any
more information to help you with your analysis.

Main advantages of proposed MBR design for Village of Taos Ski Valley:

Minimal construction requirement

All process basins will be retrofitted in existing structures. The pre-anoxic basin could be retrofitted in the existing
rectangular EQ/AX basin by partitioning the basin. The required Pre-aeration volume can be retrofitted partly in
EQ/AX basin and partly in Aeration basin and would work in series. The Post Anoxic basin would be retrofitted in
aeration basin as well by partitioning the basin. The membranes can be retrofitted in the two existing clarifiers.
This design would lead to low construction cost and speedier total project execution schedule.

Ability of the proposed MBR system to handle the 0.44MGD Peak

The proposed design can handle the peak of 0.44MGD both hydraulically and biologically and meet the treatment
limits specified in the attached Design Summary. The membranes can handle 2Q or 0.62MGD peak hydraulically.
The equipment and process basins are sized to handle 0.44MGD max



Flexibility to handle startup flows

OVIVO MBR presents unique ability to handle start up flows and loads because the plant can be run at low MLSS of
about 5,000mg/I. With ability to bypass certain process basins at startup, the system can meet the required limits.
Biowin report for startup condition is attached for review

Solids handling

Sludge will be periodically wasted from the MBR basins where the mixed liquor concentration is the highest
(10,000mg/1-12,000mg/1). This results in reduced sludge volume in comparison with other technologies and
hence reduced solids processing requirement.

Intermittent treatment during construction

OVIVO's deployable MBR system- microBLOX is available for rental for treating the incoming flow during
construction. Based on the startup conditions provided on 10/23/2015, we would require Two (2) microBLOX units
of size 8.5'W x 45’L x 12'H. These are permit compliant units that would be provided complete with screens to
permeate pumps (and UV disinfection if required) and meet the startup treatment limits. They would need a 6”
equipment pad for installation.

Evaluation of MBR technology

MBR technology has both cost based and non-cost based advantages over conventional technologies. While
comparing costs, the total installed costs need to be taken into account. Conventional technologies would
require clarifier, tertiary treatment and higher disinfection capacity to achieve good effluent quality.

1. Modular expansion capability: MBR systems are normally designed and built in modular formats. Existing
MBR systems can be extended by adding further modules

2. Smallest footprint: Decoupling of HRT and SRT and running at high MLSS allows MBR to accomplish
treatment in a small footprint

3. Consistent and high quality effluent: Value of MBR process is not only in high quality but more so in
consistency of it independent of shock loads and flows.

4. No tertiary treatment equipment: MBR does not need any tertiary treatment to achieve the required
effluent quality.

5. Reduced Disinfection: Membranes being ultrafiltration, create a physical barrier for microorganisms
(pathogens, bacteria and viruses) to permeate. The effluent is nearly “disinfected” quality. This means
reduced disinfection requirements saving equipment , O&M and energy costs

6. Consistent effluent quality: Operation at higher MLSS concentration results in more consistent
performance with concentrated active biomass. The typical MLSS in MBR basins are 8,000 — 12,000 mg/I,
compared to 3,000 — 7,000mg/L for CAS systems. This can reduce the HRT significantly. The elevated
biomass concentration allows for very effective removal of both soluble and particulate biodegradable
materials at higher loading rates. It also tolerates for wider changes in hydraulic loading without going into
shock. Furthermore, increased SRT, usually exceeding 10 days, ensures complete nitrification, an
important consideration in securing consistent effluent quality.

7. Reduced operations costs: MBR systems operation needs no permanent operator attendance, no
operating chemicals, long sludge discharge intervals, little processing sequences and consistent effluent
quality, will guarantee the minimum operating cost. To operate and maintain MBR minimal daily and
weekly operator tasks are required. It can be remote operated. MBR technology is nearly “Plug & Forget”
system.

8. Lower waste sludge production: The ability of MBR hold higher concentrations of MLSS, and having much
longer SRT than in CAS, allowed the MBR system to produce less waste sludge compared to CAS systems
and consequently needs less sludge disposal frequency




9. Less sludge dewatering: MBR systems are designed to work with higher MLSS concentration and less
frequent SRT (compared to CAS systems), resulting in low frequency sludge dewatering. Sludge
dewatering takes place directly from the MBR basin tank-no need for process-clarifier/sludge holding tank.

10. Ease of operation and less operator attention: In CAS systems, there are many factors that sludge settling
characteristics can change from one day to another. This requires time spent in lab analysis of several
sludge samples. Subsequent adjustments to the plant (i.e. adjusting process cycles of CAS) might be
needed, to maintain good settling characteristics. MBR process is not dependent on sludge settleability
and can be remote monitored.

Equipment and service Price

The preliminary pricing for the proposed attached scope of supply is approximately $1,059,000. This includes
field service and freight. The cost of microBLOX rental would be $20,000/unit and does not include freight.

This Preliminary Proposal constitutes a non-binding estimate of price for certain goods and/or services. We look
forward to working with you on this project. Please do not hesitate to contact me or our local representative,
Steve Hansen of AmbienteH20 at 303-433-0364, shansen@ambienteh2o0.com, if you have any questions.

Ashwini Khare

Regional Manager, MBR Systems

2404 Rutland Drive

Austin Texas, 78758 U.S.A.

Tel: 512.834.6036

Fax: 512.834.6039

Email: ashwini.khare@ovivowater.com

Enclosure

Cc: Steve Hansen, AmbienteH20



Membrane Life

Membrane Technology Experience

As an MBR system supplier, Ovivo has multiple membrane technologies available. Ovivos’s approach is to
utilize the membrane technology that can provide the best value to each project. For the Whitefish MT
project, Ovivo’s proposal includes OV-416 membrane units which utilize Microdyn-Nadir membrane
technology. The OV416 Membrane Unit is simply an upgraded version of the BIO-CEL Module (made by
Microdyn-Nadir) using PES Nadir’ UP150 membranes (also made by Microdyn-Nadir). Microdyn-Nadir is a
premier membrane manufacturer that has an exclusive long-term commitment with Ovivo. Ovivo's
membrane units OV100, 200, 300, 416, 460, and 1900 all use the same membrane, the UP-150, which has
been produced by Microdyn-Nadir since 1991, and it is Title 22 approved.

OV400 Membrane Technology

Ovivo’s decision to develop OV technology using Microdyn-Nadir membrane sheets was both data driven
and based on experiential factors. For example, we know

that; screen by-pass (damaging debris) is responsible for

76% plate failures. We also know the plant design and

site conditions can lead diffuser clogging and or localized
dewatering. Once diffusers are clogged, or dewatered

solids collect in the channels between the plates, air

scouring is selectively pushed to specific areas. Sustained
higher air scouring in some areas can lead to excessive
aeration, also called over aeration. Dewatering and over-
aeration are the second leading causes of reduced

capacity and have caused 21% of the plate damage

identified in a recent survey of 185 facilities. In fact,
over-aeration will soon take the number one spot as the
primary cause of membrane failure/replacement. For

these reasons and others, Ovivo engineers set out to

design a membrane unit that uses non-clogging diffusers and is:

I ———
© Copyright 2015 Ovivo. All rights reserved. Proposal #091715-1-AK-RO Membrane Life



Membrane Life

Resistant to debris damage

Easy to recover from dewatering
Easily installed in any size, shape tank
Easily retrieved

PwnNpeE

To accomplish these performance goals, Ovivo chose the Microdyn BIO-CEL technology using UP150
membranes as the basis for the OV416.

The UP150 membrane that is used in the OV416 has been in production since 1991 and is installed in
1,000s of locations worldwide through a network of partners. The BIO-CEL Membrane Module was
introduced to the market in 2005 and since then approximately 1,700 modules and approximately
1,200,000 m? of membrane area have been installed worldwide. Applications range from municipal to
food production plants to electronics, from tuna processing in Mexico to Dairies in South Africa and the
United Kingdom.

Ovivo improved on the BIO-CEL design by replacing the OTT tube-style diffuser with Aerostrips (1,500
installations). Since becoming the licensee in 2013, there are already 31 U.S. MBR projects, multiple
Membrane Thickening Projects (MBTs) and 7 KUBOTA replacement projects underway.

Some of the key U.S. projects underway include a 4
MGD job in KY, a 2.5 MGD job in FL (expandable to 5.0
MGD), a 1.0 MGD (expandable to 2.0 MGD). The OV is
selected for all of the jobs and dozens of others. 5
plants are operating now and 7 should be online
before the end of April. For comparison, the SP
technology Ovivo use to integrate the Canton project
(world’s largest MBR) is installed in U.S. plants. The
quick acceptance of the technology was due in large
part to the intuitive advantages of the non-clogging
diffuser and the pliability of the flat-sheets (versus
rigid plates).
Diffuser clogging is virtually eliminated using Aerostrip
Diffusers as is the potential for membrane dewatering. At the moment, if localized dewatering occurs, the

plates must be manually (physically) cleaned.

Diffuser Module - Side Diffuser Module — Top View Diffuser

© Copyright 2015 Ovivo. All rights reserved. Proposal #091715-1-AK-RO Membrane Life



Membrane Life

In the event a system upset, the OV unit can be serviced quickly. The main reason for this is the flexibility of
the pliable flat sheets. If dewatering occurs the

solids simply fall out once lifted and or aerated.

Another advantage of the fused, 2 mm, pliable

sheets, instead of the 6mm, rigid plates (or fibers

for that matter) is the resistance to debris

damage. Damaged sheets heal within about 4

minutes even from severe damage such as cuts,

tears or abrasions. This sheet maximizes self-

healing and is truly BulletProof.

For these reasons, the OV416 membrane has

longer life compared to other manufacturers and

so we can offer upto 10-yr non-prorated

membrane warranty if required at an additional cost. For Life Cycle Cost Analysis, the membrane
replacement should be based on the membrane warranty offered by the supplier. For Ovivo MBR systems,
with 10 yr warranty there is only one membrane replacement in a 20 yr period.

The manufacturing process of OV-416 is sophisticated and efficient. Its fully automated and goes through
the following steps:

e Casting of polyethersulfone (PES) on non-woven polyester sheet

e Drying process

e Coated sheets along with polyester spacer layer and adhesion layers are ultrasonically welded
e Measuring, cutting of membrane sheet

e Placement of attachments, grommets and connections

e Assembly of membrane cassette

The membranes are currently manufactured in Germany and the diffusers assembled in Austin. The current
lead time is 8-10 weeks for membrane units, however we always have spare in our stock which can be
shipped immediately if required. It is anticipated that membrane manufacturing would begin in US in the
next couple of years at which point the lead time will be reduced to 4-6 weeks.

. ___________________________________________________________________________________________________________________________________________________|]
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Membrane Life

I TR T W, YT W

To summarize, market feedback and field observations suggested that ideal membrane unit should have the
following features and we were to achieve all these through the OV416 membrane unit:

=

Easily fitinto any geometry tank for retrofit projects (square, circular, shallow or deep)
2. Use UF membranes as another barrier for (direct potable) reuse or RO feed

3. Be less susceptible to poor screening and debris

4. Allow for overaeration

5. Have non-clogging diffusers

6. Minimize dewatering potential

7. Have a higher packing density

8. Meet Buy America

As System Supplier, Ovivo is focussed on all the system components and how well they work with each other
to provide a user-friendly and efficient system for the end user. Membrane is just one part of the equation;
system effciency, ease of operation and maintenance should all be considered.

. ___________________________________________________________________________________________________________________________________________________|]
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Screening requirements

Screening requirements vary widely between different MBR manufacturers. It is dictated by variety of reasons like
spacing between individual membrane sheets/plates or fibers, susceptibility to clogging due to presence of fiber in
influent.

Ovivo recommends a 3 mm perforated plate fine screen and no RAS screening for our Ovivo membrane unit.
These simple screening requirements result in lower capital and O&M costs, as well as less plant complexity, and
should be taken into account when evaluating different MBR technologies.

Coarse Screening

Coarse screens are required if the fine screens have 2mm apertures or smaller in order to protect the screen.
They should be considered in front of 3mm bar screens if the influent is a combined sewer that flows by gravity
to the MBR (not pumped)

Grit Removal

Many Ovivo MBR Systems are installed without grit removal. In most cases, the drivers for including grit
removal is either protection of fine screens, especially for fine screen apertures less than 3mm, or for reducing
the overall risk of damaging membranes, especially in larger systems. In general, grit concentration in the raw
influent flow should be less than 5 mg/I.

Fine Screening
All Ovivo MBR Systems are required to have fine screens. Ovivo MBR System warranty requires that influent be
pre-screened. Screening requirements are as follows:

1. 3.0 mm (3.2 mm acceptable) aperture size or less for perforated plate type screens
2. 1.0 mm slot size for bar type screens

In addition to the above requirements, it is recommended that the Coarse Suspended Solids (CSS)
concentrations should be maintained at < 200 mg/I. No warranty limit is imposed on it my Ovivo.

It is up to the screen supplier to guaranty screen performance. Moreover, membrane damage caused by
screenings is not covered under warranty unless the screen is furnished by Ovivo as part of the MBR System.

FOG Removal
Generally we recommend FOG be no more than 20% of BOD5, by weight, for municipal applications.

© Copyright 2015 Ovivo. All rights reserved. Proposal #100215-1-AK-RO Screening requirements
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Water & Process Technologies

et EAPMbr

simple o reliable e efficient

Taking ZeeWeed* MBR technology to the next level

GE imagination at work
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Case Studies

Marco Island
Florida, USA

During the winter months, the population of Marco Island, Florida can double due to tourism, which places an increased
demand on the wastewater treatment facility. In 2007, the existing conventional treatment facility was expanded to a
membrane bioreactor (MBR) since it required an increased treatment capacity but lacked space to expand plant footprint.

The effluent produced at Marco Island exceeds the discharge requirement and provides high-
quality reuse water which is a continuous and reliable supply of irrigation water for golf courses
and residential properties.

Marco Island was selected for testing of the LEAPmbr technology beginning in May 2010.
Process testing was done compared to previous aeration and performance standards. The
results of over a year of testing have demonstrated significant energy savings and productivity
improvements.

-

Facility in Southern
Ontario, Canada

The population of Southern Ontario continues to steadily grow, and several membrane bioreactors facilities with GE
ZeeWeed membranes have been installed to treat the increased capacity demand and address tighter regulatory
requirements. An existing MBR facility in Southern Ontario utilizing ZW500d membrane modules was retrofitted with
LEAPmbr technology in early 2011.

Process testing was done to verify product performance at various operating conditions.

Test results showed considerable increased system performance at reduced aeration flow
rates compared to previous aeration methods. Not only that, but LEAPmbr also eliminated
foaming issues that had previously existed at the wastewater facility.

Increased performance, lower energy levels and simplified operation were successfully
demonstrated for LEAPmbr in this full scale application.

2t LEAPmMbr

Contact our team of global experts for more
information or a plant specific presentation.

Global Headquarters
4636 Somerton Road
Trevose, PA 19053
USA

Tel. +1 215 355 3300

www.ge-energy.com/LEAPmbr

* Trademark of General Electric Company; may be registered in one or more countries.
This information herein may be subject to change without notice and is provided for
general guidance only. The dimensions and performance of systems, products and
services may vary. Pictures are for example purposes and not to scale. All legal obligations

H H ) are exclusively as set out in contractual documents. Nothing contained herein constitutes
G E Ima g In Otl on Ot WO rk a representation, warranty or undertaking.

©2011, General Electric Company. All rights reserved.
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APPENDIX C.4
FINE SCREEN




Lakeside Bulletin 2320
April 2004

Ideal for small

treatment plants

* Removes solids that pass through other screens
 Single operational unit screens, compacts and dewaters
* Minimizes maintenance costs



Innovative Screening Solutions

The Lakeside Raptor Micro Strainer meets and exceeds the expectations of operators worldwide by providing innova-
tive screening solutions. Not only does the Rapror Micro Strainer remove solids from narrow channel installations but
it also washes and dewaters the captured screenings. The Raptor Micro Strainer features simple design and operation
and high removal efficiency with low disposal costs.

Removes Solids Efficiently and
Cleanly

Wastewater flows from the influent channel directly into the
Raptor Micro Strainer's semicircular screening basket
where solids are retained. The unit's small apertures,

from 0.01 to 0.25 inches (0.25 mm to 6.35 mm), help
capture plastics, hygienic articles and fibers that

pass through other screens.

A central screw conveyor removes the collected solids
from the screenings basket and transports them out of
the channel. As the solids travel up the screw conveyor
into the lower section of the transport tube, they are
macerated to break down large fecal matter and

then spray washed so organic materials

are returned to the wastewater stream.

The washed screenings are compacted and
dewatered as they travel to the discharge
chute. This step reduces the volume

and weight of the screenings

up to a dry solids content

of 40 percent, ultimately

reducing disposal costs.

Round openings are
available in sizes of
0.12 inches and larger.

Wedge-wire screens are
available in bar spacings
of less than 0.12 inches.



Design Features

Superior Design and Construction

* All stainless steel construction for superior
corrosion resistance.

* The simple mechanical design requires very
little maintenance which is ideal for small
plants.

* A hinged structural support permits the unit to
pivot out of the channel so all maintenance can
be done above floor level.

* An uncomplicated drive assembly makes the
unit easier to service and reduces maintenance
costs.

* The unit is shipped fully assembled to mini-
mize installation expenses.

» Lower polymer bearing blocks promote longer
brush life and can be replaced without
disassembling the screen.

* Thicker materials than competing units
(0.25 in. thick outer tube and 0.12 in. thick
basket) provide longer life.

* All mating parts are machined to ensure proper
rotation.

The Raptor Micro Strainer's enclosed
drive assembly reduces maintenance
expenses.

The stainless steel, shaftless screw
conveyor improves screening
performance.

Exceptional Efficiency and Handling

* The unique screening basket and 35° to 45° angle
of inclination provide high removal efficiency.

* A two-stage screenings wash water system aids in
returning organic material to the wastewater
stream.

* An integrated screening press reduces the volume
and weight of screenings for lower disposal costs
and cleaner operation.

* An enclosed transport tube and optional bagging
attachment reduce odors and offer a clean work-
ing environment to the operator.

* An optional insulation and heating system permits
operation in cold climates.



Additional Raptor Micro Strainer Features

Control Panel Factory Pre-Wired
Lakeside control panels are PLC equipped for versatile and
efficient operation. Explosion-proof designs are available.

Operation is Factory pre-wired
completely solenoid valves save
automatic. installation costs.
Optional Bagging Attachment Optional Weather Protection System

Available for all sizes of screens and transport tubes, the
Lakeside weather protection system protects to 13°
below zero (minus 25° C).

The optional continuous Constructed of
bagging attachment provides a fiberglass reinforced
clean work area. polyester laminate.

Lakeside Raptor Screening Products

Fine Screen - Unique 3-plane screen design provides ~ Complete Plant - Screens inorganics and removes grit
greater screenings removal efficiency without blinding. in one self-contained unit.

Rotating Drum Screen - With bar spacings as narrow  Septage Acceptance Plant - Removes inorganic solids
as 0.01 inches, screens the finest solids. from municipal, industrial and septic tank sludge.

Wash Press - Lowers disposal costs by reducing the
volume and weight of screenings.

Other Lakeside Screening Products
CSO Screens
Stormwater Screens
Water Intake Screens
Hydronic T telescoping rake bar screen cleaner

1022 E. Devon, P.O. Box 8448

Bartlett, IL 60103

630/837-5640, FAX: 630/837-5647
E-mail: sales@lakeside-equipment.com
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11/4/2015 LAKESIDE EQUIPMENT CORPORATION
PO Box 8448 Bartlett, IL 60103-8448

LAKESIDE MICRO STRAINER Maximum Water Level= 19.88 in.
(Hu + Hv)
LEC:1.4 JOB: Taos Ski Valley, New Mexico _ o
Diameter: 12
) 1 1/8"
ENG: TEC Model: 12MS-0.125
10.00 # Unit Capacity= .8 MGD
B Peak Design Flow= .44 MGD
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APPENDIX C.5
UV DISINFECTION




wo2 enbeyra10au@oju! ‘Wod enbeydaloau :gaM ‘9659 L5858 X ‘0659'T£S'858 :Yd ‘0v0S'8TL 888 9944-[|OL £ /oloupai nn pesuenpy = M3yl wod'enbeya109u@ojul ‘wod'enbeydanoau (qIM ‘9659 TLS 858 X} ‘0659 TLS"858 *Ud ‘0r0S'8TL 888 9a.4-(|0L
TTTZ6 BlUIOY|ED ‘0331Q UES ‘YOT NS ‘DALIQ UIHG0 €685 SNOILNTOS vYnov TTTZ6 elUIOY|ED ‘0331 UES ‘YOT NS ‘DALIQ UIHQO €685

HI3L1eeIN

“PIBY BY3 Ul BNPAYIS SDUBUSIUIEW PUE 150D

‘31un inoA uo pajpisul
2q dou3 3ybyj D IDY} PapUAWILIOIA] S| 3] “D10f213Y|
“sousojd 13430 pub INd “Idd SP Yans ‘saopfins
Jljip32WuoU 03 [nfuiiny 3q Abw 3ybi| AN PAII3Y3Y

0€T-Hd

NOET ‘W Ise|jeg

[ArAir4 | 0zT-38

§°68¢ 96°. Wo-WIAN

O.’. F F 8IS0 Uy 9A9|S dwe
i 8N 1) dweq wesjewy

i T-v10 W Suluea)
AN wy deu) Y3,

N % QON Jaquiny Med uondudsaqg
- - S$34VdS ANV SNOILdO

06°L

NYHL  L'OL OV X¥

80°¢

Supesado 1s9mo| ay3 sey 3 ‘swianshs AN
paepuels 0} patedwod sqing Auew se yuay
-9U0 Se M3} Se YN "ssejd s1i ul Junidiooy

.«ww:Bm& uodn 3[qD[IDAD 31D SUOLI3UUOI IALDUIAY|Y “uoLD|jDISul
Jo aspa pup ‘uoynyups ‘Ayjiqoija. panosdwi Jof sbuL dwinjo- 113 AIDJIUDS Y3IM pIDPUDIS JUWI0I SYUN ||y

42)oM 31n3pJadwiay woo. pup Abp 1ad 3j242 ffo-uo auo Jo wnwixow b uo pasnq si 3fi] dwny

1s9||ews ay3 s3seoq ,,,8Zd Y2310aN 3yl

AJN3DI443 AI13TIVEVANN

‘paysnuq Ajjenuew Jo dooj 4| e

ul papaau se pauead aq Ae :Sulues)) e

Bupesado s
W)SAS 83 9|1IyM JBALIPMa.DS 3[8uls e

yum pasueyd aq Ae|Al JJONUOIAl AN

paJinbay sjoo) oN :Juawade|day dweq «

:sjuawialinbai diseq

391443 0} PAYIWI| 1€ ,,87HA YIBLOBN 33 oy

Sj)uawWaJInbal adueuUIEW pue adIAes 3y L

3DIAY3S ANV

“doup ainssaid payn. 3y v
ure pJepuels - sdumi4 Aseyues,
062 XTOZX9LL IW - (@ X H X 7) suoisuawiq
YTIX6'LX90€E sayoul - (@ X H X 7) suoisuswig
(6'72) 8'7S (8%) spunod - y8ism Aig
(vzo)8c (4eq) 1sd - mo|} pajed e doiq aunssaid
(ov-2) Ot - 9€¢ (25) 45 - 2inesadwa) Sugesado
(e1) 05T (4eq) 1sd - aunssaud Sunesado
GET snem - Jamod SunelsadQ
0006 SINOH - 9y dwie,
z sdwe wesjewy ndinQ Y3iH Jo JaquinN
(89) 00€ v WI/[WOE @ LAN %S6 - (14/s) wd3 - 21ey mol4
(e'19) 92z Ve W/TWOY @ LAN %56 - (14/eWw) Wd8 - 31ey mold
(89) 0og vWI/WOE © LAN %66 - (4U/¢W) wds - 21ey moyd
(89) 00€ vZWD/WOY @ LAN %66 - (44/¢W) wds - 91ey mod

FONVNILNIVIN TVINININ

*swiaishs AN pJepuels o) pasedwiod

%06 01 dn Aq sjuswalinbal samod

pue sduwie| JO JaGINU 3Y) SINPaJ Os|e
a8ejuenpe [e21uyda) anbiun siyL Jaqueyd
AA131J1 %66 PRIUaled e Ul uonunqgLisip
AN Suiziwixew Ag uoneansiydos
BuauiBua Jo [9A3| paja)jesedun ue
s4asn sapinoid ,,821a YI3L0AN dYL

NOILVY13IN3Id AN WNINIXVYIN

‘Aepo) Ww)sAs

AN 24nssaud winipaw Jo aunssaid
MO| Aue JO 3|NPaYIS IIAIBS 150D
1S9MO| PUE JUSIUSAUOD 1SOW By}
s4ash sapinoad ,,82Q 343 ‘sdwe)
Uour 1ysia-Auamy omy Ajuo yum

‘Anisnpul JuawieaJ) Jajem ay)

ul waisAs AN 1502 Sunesado 1semo|
pue quudiooy 1s3)|ews Adusyys
159y31Y ay3 s1 3 pajesauas AN
WUHSZ 9Y1 JO %66 190 Sundajyal
‘ASojouyday Jaquueyd ,, 3|43y
pajuaied s,enby Y231 09N Sazi|an
wa1sAs AN Aduapuye-ysiy syl
's955920.4d UOLEPIXO

pasueApe ul Juauodwod [eLuUSSd
UE S| pue Ja}em 103)ulsIp 01 pausisap
Ajleads st ,827Q YoaL0aN oy |

OV e 4910/ BUULIC « 210\ BISOM e DAS/|O0d e [DLIISNPUI/|DIIWIIO) o
9B012A3g o UOLDIPIWIY e [DIPIA o SIUOIIIIIOININ e [DILINIIOWIDYJ o
uowINIISAQ BUOZQ g UoLIBJUISI 131e\\ 2indenjn

8¢ YIR109N

SNOILVII4I1D3dS

Joqe| pue sued 1eaA auo Ajueltepn e

PayLiad 05 PIepULIS 45N

a8ueyd dwe| |003-ON

Wiea)s Jo Jajem Joy — ade|d Ul uoneziiues o

3|qeade) IS|N SI J0NUOW AN e

MO[} JURISUOD Y1IM — 3dUeINSse a8esop %00T ‘AJ1aWISOp awil [eay o
INdIN0 YW OZ- ‘|0U0D S0WRY ‘SWe|Y o

210WBaY -19]|0JIU0) «

GT-BY — YSIul 10BIUOD J31eMN °

s9INuIW Q9 pasjuelens — wajqoid ou Mo|j ON o

Ixa} wnwixew Suipiroad somod aseyd a[8uls AQEZ 410 AOZT 404 1|Ing o
XO(] [043U02-0J01W 3|SUIS B Y)IM Pa||0J3u0d 8q Aew SHun Jnoj o1 dn o
Ajleauoziioy 1o Ajleasan pajunow g Aej| e

swaishs AN paepuels 0} paledwod JuLdI00) J3||eWs %S/ e

a1nuiw Jad suoj|ed gog 01 dn sassadoud Aduaioyye dwe| [enq e

S1143IN39 1dNA0¥d

uw‘
i

wABojouydaL AN PadULAPY 1SOW S,PIIOM BY L

SNOILNT0S VYNODV

HI3leeIN




Wwod"enbeyra10au@ojul ‘Wod enbeydaoau (qaM ‘9659 TLS 858 X} ‘0659 TL5"858 *Ud ‘0105 8TL 888 92.4-||0L
TTTZ6 elUIoj|e) ‘0331 UES ‘YOT AUNS ‘DALIQ UI]O €685

B f60JOULIAL AN PEIUBADY 15O S,PLOM BUL

SNOILNT0S VNOV

HI31¢4IN

Wod'enbeyd3303U@ojul ‘W0 enbeydsIoau 13 ‘9659'TLS'8S8 X4 ‘0659'TLS'8S8 d ‘0v0S 'STL 888 3313101
TZT26 BIUJoyi|eD ‘08310 Ues ‘Y0 3UNS ‘DAUQ UIAGO €685

‘90UD]SISSD J0f aN1IDIUASAIAaI bnbyy 4231 03N JNOA 19DIU0D 3asDa|d “Buizis Juawidinba An Jadoid aunsua 01 sajdwps 4a1om paiyddns
-42W015N2 UO SISAIUD | AN AupJuawidwod sapinosd wnay [02IuyIa) SUOLIN|oS bnby YIaL0aN YL *s|aA3] LIAN Bulkioa uo pasbq 8z ay1 Jof bunp. ayplidoiddo ayy
sa0.15njj) YdpiB 9A0qGD 3Y [ %56 JO LAN D UO Ppasng parod ap syun s,onby yoal0aN AUAISSILISUDII AN S,4910M 3y S13LID Y21yM 14Bi| A 1931f24 10 qIOSqD Ajjp21diA)
1210M U] S3211I04 *1310M 3Y] 01 paljddp aBOSOP AN 3y} BUIWLIAIAP Yun ay1 YOIy 101 MOLf Y UM PAUIGUII 43I0M PaI0al) 31 Jo (LAN) AUAISSIWSUDIY AN YL

— we
os \

\ 950Q Wd/fW O @ oo
950Q ,Wd/fW o€ @

oot
n o
z o
2 2
F 009 &
£ 3
0ST
008
00z
000T
0sZ oozt

AN 'sA mol4 8zva

dOV e 1310\ BUBJULIQ o 4210/ 3ISOM e DAS/|O0d e [DLISNPUL/IDIDIBUILIOD o ABOIOUP3L AN BOUEADY 150W S PLIOM UL
26D1aN3g e UOLIDIPIWSY e [DIIPIA e SIUOLIIIIO0IINA e [DIINBIDWIDY o - :
[LN710S vnov

uoyINIISEQ AU0ZQ '@ UoLIBJUISIQ 41918/ aindenn /é\\
.8Ta Y93103N H)31¢43N

Z|u




woo"enbeyIs}0au@oyul ‘Wod'enbeyIsloau :GaM ‘9659 TLS'8S8 X ‘0659 TLS'8S8 :Ud ‘OV0S 'STL 888 9BI-|OL = 6oiouwas nn poouenpy
TZTE6 elulojije) ‘08a1q ues ‘pOT d3INS ‘DALIQ UIRYO €685

5°68¢2
ov'LL

1'002
06°L

mayL

SNOILNT0S VNOV

HI3L1eeIN

‘31un inoA uo pajpisul

2q dou3 3ybyj D IDY} PapUAWILIOIA] S| 3] “D10f213Y|
“sousojd 13430 pub INd “Idd SP Yans ‘saopfins
Jljip32WuoU 03 [nfuiiny 3q Abw 3ybi| AN PAII3Y3Y

. 0€Z-Mg NOET ‘U 15€|jeg
N N O N 1 0zT-g
96°L TV-NIAN

8ENSO 1) 9n99|S dwe

i 8E-1 1) dweq wesjewy

T-v10 ) Buiuespd

vHIOAN L dedg y3n

Jaquiny Med uondudsag

S$34VdS ANV SNOILdO

NYHL L0V OV XV

wod'enbeya109u@ojul ‘wod'enbeydanoau (qIM ‘9659 TLS 858 X} ‘0659 TLS"858 *Ud ‘0r0S'8TL 888 9a.4-(|0L

TZT26 eluloyi[eD ‘0881Q Ues ‘p0T 3HNS ‘3AIQ UII3AO €685

“pI3Y BY3 Ul BNPAYIS SDUBUSIUIEW PUE 150D
Sunesado 1saMmoj ay3 sey 3 ‘swiansAs AN
pJepuess 01 pasedwod sqing Auew se yiuay
-9U0 Se M3} Se Yl "ssejd s11 ul Junidiooy

.«ww:Bm& uodn 3|gD[IDAD 31D SUOLI3UUOI IALDUIAY|Y “uoLD|joIsul
Jo aspa pup ‘uoypyups AYjIqlja1 panoiduw 1of sburIL dwbjd-1iy AIDNUDS YIIM PIDPUDIS JWI0D SHUN (1Y .

42)oM 31n3pJadwiay woo. pup Abp 1ad 3j242 ffo-uo auo Jo wnwixow b uo pasnq si 3fi] dwny

153][BWS 3Y3 S1580q 1, 8EYA YIILOSN YL

AJN3DI443 A3131VEVANN

“paysnuq Ajjenuew Jo dooj | e

Ul papaau se paueapd 3q Ae :Bulues|) e

Bunesado si

wi21sAs Y1 a1yM JaALPMaIDS 3|Suls e
yum pasueyd aq Ae|Al JONUOIAl AN ©

paJinbay sjool oN :juswade|day dweT e

:sjuawialinbai diseq

331y} 0} PAUWI| 318 ,,8EVA YIDLO3N U} 10}

SjuaWalINbal adueuUEW pue 221A19s 3y

JDINAY3S ANV

“doup ainssaid payn. 3y v
ure ,plepuels - s8umi4 Aeyues
06¢ X TOZ X 0€0T IW - (@ X H X 7) suoisuawiq
YTIX6LX90F sayoul - (@ X H X 7) suoisuswig
(9'82) €9 (85) spunod - y8iam Aig
(6'0) 6'0T (4eq) 15d - Moy pajes je doiq aunssald
(ov-2) 0T - 9¢ (25) 45 - 2Inesadway Sugesado
(e1) 05T (4eq) 1sd - unssaig Sunelado
€0€ snem - Jamod SunelsadQ
0006 #SINOH - 3y dwe
z sdwe wesjewy ndinQ Y3iH Jo JaquinN
(8'06) 005 vzWI/[WOE @ LAN %56 - (44/:W) Wds - a1ey moj4
(1) 62€ Ve W/TWOY @ LAN %56 - (14/eWw) Wd8 - 31ey mold
(8'06) 005 vWI/WOE © LAN %66 - (4U/¢W) wds - 21ey moyd
(8'06) 005 v WI/TWOY @ LAN %66 - (44/eW) wds - a1ey moj4

FDNVNILNIVIN IVINININ

*swiaishs AN pJepuels o) pasedwiod

%06 01 dn Aq sjuswalinbal samod

pue sduwie| JO JaGINU 3Y) SINPaJ Os|e
a8ejuenpe [e21uyda) anbiun siyL Jaqueyd
AA131J1 %66 PRIUaled e Ul uonunqgLisip
AN Suiziwixew Ag uoneansiydos
BuauiBua Jo [9A3| paja)jesedun ue
s43sn sapinoad ,, 8 A YIBL0AN dYL

NOILVY13IN3Id AN WNINIXVYIN

‘Aepo) Ww)sAs

AN 24nssaud winipaw Jo aunssaid
MO| Aue JO 3|NPaYIS IIAIBS 150D
1S9MO| PUE JUSIUSAUOD 1SOW By}
s4ash sapinoad ,, 86 a3 ‘sdwie)
Your 3ysie-Auiys oma Ajuo yum

‘Anisnpul JuawieaJ) Jajem ay)

ul waisAs AN 1502 Sunesado 1semo|
pue quudiooy 1s3)|ews Adusyys
159y31Y ay3 s1 3 pajesauas AN
WUHSZ 9Y1 JO %66 190 Sundajyal
‘ASojouyday Jaquueyd ,, 3|43y
pajuaied s,enby Y231 09N Sazi|an
wa1sAs AN Aduapuye-ysiy syl
's955920.4d UOLEPIXO

pasueApe ul Juauodwod [eLuUSSd
UE S| pue Ja}em 103)ulsIp 01 pausisap
Ajleads st 8€Q YoaL0aN aY |

OV e 4910/ BUULIC « 210\ BISOM e DAS/|O0d e [DLIISNPUI/|DIIWIIO) o
3BD12N3g o UOLDIPIWIY e [DIPIA e SIUOIIIIIOINIA o [DILINIIOWIDYJ o
uonINIISAQ BUOZQ g UOLIBJUISI 131e\\ 2indenjn

.8€VQd YI2109N

SNOILVII4ID3dS

Joqe| pue syued 1eaA auo Ajueltepn e

PayLIad 05 PIepUeIS 45N

a8ueyd dwe| |003-0N e

Wiea)s Jo Ja1em Joy —ade|d Ul uoneziiues o

3|qeades) IS|N SI J0NUOW AN e

MO[} JURISUOD Y1IM — 3dUeINSse a8esop %00T ‘AJ1aWISOp awil [edy o
1NdIN0 YW OZ- ‘|01U0D 0WRY ‘SWe|Y o

210WBY -19]|0JIU0D «

GT-BY — YSIuly 10BIUOD I31eMN °

s9INuIW Q9 pasjuelens — wajqoid ou Mo|j ON o

Ixa} wnwixew Suipiroad somod aseyd a[8uls AOEZ 410 AOZT 404 1|Ing o
X0(] [043U02-0J01W 3|SUIS B Y)IM Pa]|0J3u0d 8q Aew spun Jnoj o1 dn e
Ajleauoziioy 1o Ajjeasan pajunouw g Aejy| e

swaishs AN paepuels 0} paledwod JudI00) J3||eWS %S/ e

@1nujw Jad suoje8 gpg 01 dn sassadoud Aduaryys dwe| |eng e

S1143IN39 1ONA0¥d

uw‘
i

wABojouydaL AN PadULAPY 1SOW S,PIIOM BY L

SNOILNT0S VYNODV

HI3leeIN




wod'enbeya109u@ojul ‘Wod'enbeydaoau (M ‘9659 TLS 858 X} ‘0659 TLS 858 *Yd ‘005 8TL 888 914-|[0L & f5010ULP3L AN PAIUENPY 35OW 5POM 2UL wod'enbeyra10au@ojul ‘Wod enbeydaloau (gaM ‘9659 L5858 X ‘0659'T£S'858 :Yd ‘0v0S 8TL 888 9344-/10L
TCTZ6 eluloje) ‘0831 UesS ‘vOT A)NS ‘DALQ Ul €685 SNOILNTOS vYNnov TTTZ6 elUIOy|eD ‘0331 UES ‘YOT UNS ‘DALIQ UI]O €685

HI3L1e4IN

“90UDJSISSD J0f aADIUASIIda1 DNbY 1123] 03N JNOA 1IDIU0D asD3| *Buizis wawdinba AN Jadoid ansua 03 sajdwps Ja3om palddns

-1awi03sn2 uo sishipun | AN Aipjuawijdwod sapinoid wpay [p21uYI3) SUOLINJOS bnby Y231 0aN YL 'S|aA3] LAN BulAipa uo pasng 8spq ay1 Jof burp. ayplidoiddn ayy

saypasnjj ydoab anoqo ay | '%S6 Jo IAN D U0 pasng pajpd 4o syun s,onby Y231 03N AUAISSIUSUDIY A S,4910M 3Yy) S13fJo Ya1ym 1ybi| AN 19334 10 qiosqp AjjpaidAy
121DM Ul S3J211UDd 42)0M 3y} 03 paljddp aBpsop AN Y3 auIWLIIAP ‘UuUN 3yl Ybnoay) 3101 MO aY1 YIM PauIquIod 4a1om papail 3yl fo (IAN) AunISSILSUDI AN YL

e 9s0(Q Wd/fw oy @

950(Q Wd/fW 0€ @

o g
000t m.
I
- oozt
at oost
LS 009t
o oz ]
oot

AN "sA mold BERQ

dOV e 4210/ BUYULIC » J2I0M SISO o DAS/|00d e [DLIISNPU|/|DI2IBUILIO) o
26013/3g o UOLIDIPIWSY e [DIPIIN o SIUOIIIIIOIIN o [DIFNIIOUWIDYJ o
uoPINIISA( BU0ZQ *g UoKIBJUISI] JAJe\ andesyn

.8€(d YI9109N

wABOIOUYIB] AN PEIURAPY SO S,PIHOM BYL

1nN10S vnoyv

SNOI
\/
HD31s4IN

ul




APPENDIX C.6
TERTIARY FILTRATION




PHOSPHORUS REMOVAL

Advanced Phosphorus Removal

Blue Water Technologies, Inc. is the industry leader in
the development of technologies for phosphorus removal
from wastewater. With advanced control techniques
and patented nutrient removal systems, Blue Water can
provide you with a cost effective solution to meet your
phosphorus level needs.

The Blue PRO® system provides a unique approach
to chemical dosing, with significantly lower chemical
use across the entire wastewater treatment plant than
competitors. No other chemical dosing is required in
the plant to achieve the lowest phosphorus discharge
requirements. Current Blue PRO® installations are meeting
permit limits as low as 0.05 mg/L with a chemical dose of
only 10 mg/L as Fe. Blue Water’s unique chemical control
system provides an advantage due to its cost efficiency
and ability to seamlessly integrate into and respond to
the needs of existing wastewater treatment systems. The
chemical dose used with Blue PRO® methods is so much
lower than the competition that the comparative savings
represent a return on the capital investment in less than
three years.

The Blue PRO® process is the leading technology for
phosphorus reduction to any level. Whether the targeted
phosphorus discharge limit is 10 mg/L P or as low as 0.01
mg/L P, Blue PRO® methods provide reductions in chemical
usage, equipment footprint, and associated operations
and maintenance costs over alternative technologies.
The Blue PRO® platform is the most effective and most
inexpensive tertiary treatment solution where additional
considerations are needed, such as denitrification or
metals removal.

A Blue PRO® installation in Grangeville, Idaho for 0.05 mg/L

phosphorus

The Blue PRO® System

How does the Blue PRO® process work? Using Blue
Water’s Centra-flo® continuous backwash gravity sand
filters, a unique control system, and the patented Blue
PRO® process for reactive filtration, phosphorus is
removed from wastewater streams through an array
of mechanisms. Most importantly, Blue PRO® systems
optimize adsorption.

Blue Water’s reactive filtration process overcomes a
critical obstacle to achieving efficient phosphorus removal
in bulk aqueous solutions by providing reactive surface
sites within the media bed, resulting in forced contact
of chemical species with high adsorptive capacity. The
adsorptive surface in Blue PRO® filters is a continuously
regenerated hydrous ferric oxide (HFO) coating that forms
on the surface of the sand media. Coagulation followed
by filtration simply cannot compare to the efficiency of
adsorptive phosphorus removal.

Waste HFO, phosphorus, and solids are removed
from the filter through the backwash or reject stream.
Recycling this reject upstream provides the added benefit
of removing phosphorus in plant clarification systems,
further guaranteeing the achievement of the discharge
phosphorus target as well as lowering the chemical dose.
The phosphorus is chemically bound, leaving the plant
with the sludge, rather than releasing in effluent streams
or digestion. Integration of Blue Water's phosphorus
removal technology does not require change in the plant’s
sludge handling system. The Blue PRO® system uses over
30% less chemical than other technologies, therefore
producing less sludge. The waste HFO also helps with
odor control and can reduce water content in biosolids.

Blue PRO® Applications:

e Advanced total phosphorus removal
® Metals removal, including mercury
e Combined denitrification

e Algae mitigation

BLUE WATER

TECHNOLOGIES

For more information, please contact Blue Water: 888.710.2583 |
sales@bluewater-technologies.com | www.bluewater-technologies.com E




Blue Water for a Green World”

The Blue PRO® system is available in several models and
configurations. The modular nature of the filters allows
for easy system expansion. The filters are available as
freestanding fiberglass or stainless steel units or as in-ground
concrete cells. Control systems and smaller filters may be
skid mounted for mobility or ease of commissioning. [

Additional Features

Since many plants requiring phosphorus mitigation also
require nitrogen control, Blue Water provides the option to
simultaneously denitrify in the same vessel with the Blue
PRO® process. With slight modifications, Blue Water can
provide a unique and efficient system for total nutrient
reduction.

Besides phosphorus, Blue PRO® methods are effective 4.3 MGD Blue PRO® system design for 0.07 mg/L TP in a
at removing many other contaminants, such as mercury, Massachusetts WWTP

arsenic, chromium, and uranium. Minor adjustments in water

chemistry may be implemented for the removal of metals and other contaminants, including zinc, lead, copper, iron, and
manganese. Blue Water has installations for removal of these contaminants in wastewater plants as well as groundwater

systems, including self-contained package treatment systems.

CLEAN
WATER

INFLUENT c—=p> + CHEMICAL —=p>

REJECT

~—®

Blue Water’'s Blue PRO® technology is covered by multiple
patents and patents pending.

The Blue PRO® Advantages:

Low capital and O&M costs

) N . 1. Central Feed Chamber
Continuous flow — no interruption 2. Radial Arms
for backwash or changing media 3. High Quality Silica Media
Modular design easily handles 4. Fixed Effluent Weir
capacity increases 5. Washbox
Simple operation & low chemical use 6. Airlift _
7. Adjustable Weir
BLU E WATER For more information, please contact Blue Water: 888.710.2583 |
T ————

TECHNOLOGIES sales@bluewater-technologies.com | www.bluewater-technologies.com E
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Hydrotech Discfilter
Pure Performance

WATER TECHNOLOGIES




The Discfilter Process

The Hydrotech Discfilter provides proven experience for
today’s demanding wastewater treatment applications
through an efficient, yet easy-to-operate design. Influent
flows by gravity into the center drum and then passes
through the filter media mounted on both sides of the discs.
The solids are retained on the media within the discs. Only
purified water flows to the collection tank. The inside-out
flow path prevents solids accumulation in the tank.

As solids collect on the inside of the media the influent
water level rises. Maximum head loss through the media
is <12 inches. The inlet water level is measured and the
control system automatically initiates backwashing. The
filtered effluent is pumped to the backwash spray nozzles,
washing solids into the sludge trough as the discs rotate.
The backwash water is typically 1% to 2% of the total flow to
the filter, while the sludge return is typically <1%. Filtration
is continuously maintained, even during backwash.

Hydrotech Advantages




Progressive Innovation

The Hydrotech Discfilter utilizes many patented designs including the oscillating backwash spray header, which provides
efficient media cleaning while reducing water consumption by 20 percent. Ongoing research ensures the most cost effective
filtration methods available.

The Hydrotech Discfilter is available in a variety of models:

1700 series 2200 series 2600 series

Advanced Treatment

The Hydrotech Discfilter enables facilities to meet stringent
performance requirements.

Veolia has pioneered use of the discfilter in combination
with coagulation/ flocculation as a cost effective means to
reduce effluent phosphorus to < 0.1 mg/L.



Proven Performance

The compact Hydrotech Discfilter is used in a wide range of applications:

« Effluent polishing of wastewater
 Phosphorus removal
+ Water reuse (Title 22 approved)

+ Retrofit/replacement of existing systems

.

CSO, SSO, and primary treatment
« Process water filtration

« Membrane pre-treatment

The Hydrotech Discfilter is ideal for treating
effluent from a variety of processes
(e.g., activated sludge, fixed film, etc.).
Veolia offers full-scale pilots to demonstrate
performance.

Designed To Save

Hydrotech systemsenable customerstoachieve performance
with lower cost and straight-forward maintenance.
Hydrotech Discfilters provide a large filter area in a small
footprint; up to 75% smaller than sand filters and up to 20%
smaller than other cloth filters.

The discfilter is delivered as an assembled unit. Other cloth
filters require substantial labor for site assembly and a larger
footprint for backwash pumps and valves. The discfilter
eliminates these concerns and costs. Installation is as
simple as off-loading from a trailer, anchoring the unit, and
completing mechanical and electrical connections.

O&M is simple and reduces operating costs. Fabrication is
in 304 or 316 SSTL for trouble-free operation in the toughest
conditions. Durable filter media provides long life without
frequent and costly replacement. The efficient backwash
process reduces energy costs.

Hydrotech Discfilters are easy to inspect and maintain, saving time and money.



Experience You Can Trust

Today’s demanding applications require proven experience. Hydrotech Discfilters lead the market with over 400

installed units in the United States and over 1,900 worldwide.

Oconomowoc, W1

Retrofit of tertiary
sand filters
12 MGD

Mesquite, TX

Effluent polishing
48 MGD

Fox Lake, IL

Retrofit of tertiary
sand filters
30 MGD

Holly Springs, NC

Water reclaim and
phosphorus removal
15 MGD



Resourcing the world

Veolia Water Technologies
Kruger Inc. / 4001 Weston Parkway / Cary, NC 27513
Phone: 919.677.8310 - Fax: 919.677.0082
usmunicipal@veolia.com » www.krugerusa.com

Veolia Water Technologies Communications - 2014 - © Veolia Photo Library



APPENDIX D
COST ESTIMATES AND LIFE CYCLE COST ANALYSIS




Life Cycle Cost Analysis of Treatment Alternatives

IFAS Alternative SBR Alternative MBR Alternative
Capital Cost $8,572,000 $8,265,000 $7,954,000
O&M Annual Costs
Year 1 $249,395 $241,036 $231,285
Year 2 $248,154 $239,837 $230,134
Year 3 $246,919 $238,644 $228,989
Year 4 $245,691 $237,457 $227,850
Year 5 $244,468 $236,275 $226,717
Year 6 $243,252 $235,100 $225,589
Year 7 $242,042 $233,930 $224,466
Year 8 $240,838 $232,766 $223,350
Year 9 $239,640 $231,608 $222,238
Year 10 $238,447 $230,456 $221,133
Year 11 $237,261 $229,309 $220,033
Year 12 $236,081 $228,169 $218,938
Year 13 $234,906 $227,033 $217,849
Year 14 $233,737 $225,904 $216,765
Year 15 $232,575 $224,780 $215,686
Year 16 $231,417 $223,662 $214,613
Year 17 $230,266 $222,549 $213,546
Year 18 $229,120 $221,442 $212,483
Year 19 $227,981 $220,340 $211,426
Year 20 $226,846 $219,244 $210,374
$4,760,000 $4,600,000 $4,414,000
Salvage Value ($582,000) ($699,000) ($347,000)
Net Present Value (NPV) $12,750,000 $12,166,000 $12,021,000

Calculation utilizes the Real Discount rate of 0.5% for 20-Year horizon per OMB Circular No. A-94, Appendix
C, effective for 2017




IFAS Alternative
Opinion of Probable Construction Costs

IFAS Treatment Process Alternative
Opinion of Probable Construction Cost

Division Description Quantity Units Cost per Unit ($) Cost (nearest $100)
1 GENERAL CONDITIONS $100,000
1 LS $100,000 $100,000
2 CIVIL / SITEWORK $78,800
Erosion Control & Site Preparation 1 LS $3,000 $3,000
Excavation For New Basins and Clarifiers 1200 cy $10 $12,000
Hauling of Excavation 1500 cy $9 $13,500
Subgrade Preparation for Concrete Treatment Basins 200 cY $30 $6,000
Yard Piping, Excavation, Installation. Material, Bedding, Compacting 300 LF $80 $24,000
Excavation For Sludge Holding Tanks 747 cy $10 $7,500
Subgrade Preparation for Sludge Holding Tanks 111 cy $40 $4,500
New Concrete Pad For New Generator On West Side of Existing Building 1 Sy $5,000 $5,000
Crushed Aggregate Resurfacing 78 Sy $35 $2,800
Topsoil and Seeding 50 SY $10 $500
3 CONCRETE $1,071,500
Influent Parshall Flume approach 1 LS $2,000 $2,000
Misc. Concrete For Headworks Retrofit 10 cy $800 $8,000
New Aeration Tanks 150 cy $900 $135,000
Clarifiers 100 cy $900 $90,000
Misc Concrete 10 cy $900 $9,000
Precast Insulated Walls 12036 SF $34 $409,300
Precast Double Tee Roof 12036 SF $S16 $192,600
New Sludge Holding Tanks 167 cy $900 $150,700
Splitter Box and Feed Channel 1 LS $40,000 $40,000
Misc. Concrete For Clarifier Base Slab Levelling 1 LS $2,500 $2,500
Pad For Generator 13 cy $800 $10,400
Chemical Storage Secondary Containment 2 cy $800 $1,800
Effluent Manhole 1 EA $5,000 $5,000
Concrete Footers for Biosolids Storage Area Roof Structure 4 EA $800 $3,200
Misc. Concrete 15 cy $800 $12,000
4 MASONRY $25,800
Chemical Storage Room Walls 645 SF $40 $25,800
Interior Building Walls 0 SF $40 30
5 METALS $22,800
Hand Rails, Misc Metal Grating 1 LS $10,800 $10,800
Grating over Treatment Basins 1 LS $12,000 $12,000
6 WOOD AND PLASTIC $2,100
Interior Wall Framing 1050 SF $2 $2,100
7 THERMAL & MOISTURE PROTECTION $3,000
Misc Sealants 1 LS $3,000 $3,000
8 DOORS & WINDOWS $36,000
Garage Doors 2 EA $5,000 $10,000
Double Doors 2 EA $3,000 $6,000
Windows 10 EA $1,000 $10,000
Single Exterior Doors 3 EA $2,500 $7,500
Single Interior Doors 5 EA $500 $2,500
9 FINISHES $25,500
Interior Walls Sheet Rock and Paint 1050 SF $10 $10,500
Paints On Door And Frames, Exposed Piping, Bollards 1 LS $15,000 $15,000
10 SPECIALITIES $6,300
Fire Extinguishers 1 EA $2,350 $2,400
Bathroom Fixtures and Accessories 1 LS $3,850 $3,900
11 EQUIPMENT $1,897,700
Influent Flow Measurement, Nested Parshall Flume 1 EA $5,000 $5,000
IFAS Vendor Quote 1 LS $876,700 $876,700
Teritary Filters for P=Removal and Denite 1 LS $450,000 $450,000
Carbon Chemical Skid 1 LS $5,000 $5,000
UV Disinfection 3 EA $33,000 $99,000
Chemical Feed Equipment (PaCl and Micro C) 2 EA $12,000 $24,000
Secondary Treatment Process Installation 1 LS $437,910 $438,000



IFAS Treatment Process Alternative
Opinion of Probable Construction Cost

12 FURNISHINGS $5,000
Lab, Operations Room 1 LS $5,000 $5,000
13 SPECIAL CONSTRUCTION $300,300
Metal Roof over Biosolids Storage Area - Materials 1 LS $15,000 $15,000
Metal Roof over Biosolids Storage Area - Installation 1 LS $8,000 $8,000
Temporary Treatment Equipment, Delivery & Start-up 1 LS $37,250 $37,300
Temporary Treatment Equipment, Monthly Rental 12 MONTH $20,000 $240,000
14 HOISTS AND CRANES $0
Mono Rail And Hoists 0 LS $37,500 30
15 MECHANICAL / HVAC $196,500
Process Piping, Valves, and Accessories (blowers and treatment) 1 LS $95,000 $95,000
HVAC 1 LS $75,000 $75,000
Hot Water System 1 LS $2,500 $2,500
Plumbing Piping 1 LS $12,000 $12,000
Gravity Piping, Bathroom 1 LS $12,000 $12,000
16 ELECTRICAL and INSTRUMENTATION & CONTROLS $875,000
New Scada System, MCC, Misc Electrical Connection, Controls 1 LS $850,000 $850,000
New Generator 1 EA $25,000 $25,000
SUBTOTAL 1 4,646,300
CONSTRUCTION PRORATES( See Note 1) 10.0% of Subtotal 1 464,630 1.0 464,700
CONTRACTOR'S OVERHEAD & PROFIT (See Note 2) 15.0% of Subtotal 1 696,945 1.0 697,000
SUBTOTAL 2 5,808,000
CONTINGENCY (See Note 4) 10.0% of Subtotal 2 580,800 1.0 580,800
SUBTOTAL 3 6,388,800
NMGRT 8.9125% 8.9125% of Subtotal 3 569,402 1.0 569,500
SUBTOTAL 4 6,958,300
ENGINEERING COSTS 1,380,000
PER and Environmental 95,000
Basic Services 925,000
Full Time RPR Services 340,000
Additional Services 0
Reimbursables 20,000
NMGRT 5.125% 5.1250% 70,725
ENGINEERING TOTAL 1,450,725
NON CONSTRUCTION COSTS 155,000
Local Attorney Services 15,000
Financial Advisor 100,000
Filing Fees/Reimbursables 25,000
Bond Counsel 15,000
NMGRT 5.125% 5.1250% 7,944
NON CONSTRUCTION TOTAL 162,944
TOTAL 8,572,000
Notes:
Notes
1 Construction Prorates® 10%
(a) General conditions includes cost associated with permits, licenses, insurance, environmental safe guards, sediment and drainage control, and special construction practices to
2 Contractor's Overhead & Profi 15.0%
(a) Contractor's overhead and profit include costs for mobilization/demobilization, administration, and contractor/subcontractor overhead costs and profits.
4 Design Contingency 10.0%

The design continency is added to the subtotal based on the conceptual nature of information developed for this evaluation.



IFAS Treatment Process Alternative
Net Present Value Calculations

IFAS Alternative
Life Cycle Cost Analysis

Annual Operating and Maintenance Costs

Chemicals & Reagents Delivered® $58,500
Energy Cost’ $68,000
Personnel (i.e. salary, benefits, payroll tax, insurance, training§ $43,673]
Administrative Costs (e.g. office supplies, printing, etc.)’ $11,950]
Management and Legal Services; $18,960)
Insurance’ $8,000]
Monitoring & Testing® $25,500
Professional Services® $3,000
Residuals Disposal® $13,058]
Subtotal $250,642]
Notes:

1 - Equipment Manufacturer Chemical Consumption Estimate
2 - Developed from Equipment Loads/Usage (reference attached Operations and Maintenance Cost Estimate Sheet)
3 - Developed from Village Cost Data 2008, 2009 (Reference attached Village Cost Summarized Data Sheet)

Life Expectancy Replacement Cost Short Lived Assets
Assets & Salvage Value Annual Cost
Short Lived Assets
Existing Bar Screen 15 $86,000 $5,733
Exisitng Grit Pump 15 $15,000 $1,000
Exisitng Grit Classifier 15 $35,000 $2,333
Influent EQ tank Mixer 1 15 $13,800 $920]
Influent EQ tank Mixer 2 15 $13,800 $920]
Submersible Mixers 15 $55,200 $3,680
Aerobic Diffusers 10 $10,000 $1,000
Blowers (3 duty) 15 $240,000 $16,000
IMLR Pump (2 Duty) 15 $30,000 $2,000
Clarifier Mechanism (2 Duty) 15 $25,000 $1,667
RAS/WAS Pumps (2 Duty) 15 $30,000 $2,000
Tertiary Filter Feed Pump 15 $15,000 $1,000
Tertiary Filter- Polymer Pump 15 $5,000 $333]
Tertiary Filter- Ferric Pump 15 $5,000 $333]
Chemical Skid- Alum 15 $5,000 $333
Chemical Skid- Carbon 15 $5,000 $333
Short Lived Assets Annual Cost Total $39,587
Long Life Assets
New Concrete Structures | 50 $1,071,500 $642,900
Present Value of Salvage Costs $582,000
Net Present Value Calculation
End of Year O&M Costs Present Value of O&M
Costs (0.5% Discount
Rate)
1 $250,642 $249,395)
2 $250,642 $248,154|
3 $250,642 $246,919
4 $250,642 $245,691
5 $250,642 $244,468
6 $250,642 $243,252)
7 $250,642 $242,042
8 $250,642 $240,838
9 $250,642 $239,640
10 $250,642 $238,447|
11 $250,642 $237,261
12 $250,642 $236,081
13 $250,642 $234,906
14 $250,642 $233,737
15 $250,642 $232,575
16 $250,642 $231,417
17 $250,642 $230,266
18 $250,642 $229,120
19 $250,642 $227,981
20 $250,642 $226,846
Capital Costs $8,572,000]
0O&M Costs $4,760,000)
Salvage Value $582,000
NPV
NPV = Capital Costs + O&M Costs - Salvage Value $12,750,000

Notes:
Real Discount rate is 0.5% for 20-Year horizon per OMB Circular No. A-94, Appendix C, effective for 201’




SBR Treatment Process Alternative
Opinion Of Probable Construction Cost

SBR Alternative
Opinion of Probable Construction Costs

Division Description Quantity Units Cost per Unit ($) Cost (nearest $100)
1 GENERAL CONDITIONS $100,000
1 LS $100,000 $100,000
2 CIVIL / SITEWORK $122,200
Erosion Control & Site Preparation 1 LS $3,000 $3,000
Excavation For Additional Concrete Treatment Basins 3240 cY $10 $32,400
Hauling Excavation 4050 cY $9 $36,500
Subgrade Preparation for Concrete Treatment Basins 200 cY $30 $6,000
Yard Piping, Excavation, Installation. Material, Bedding, Compacting 300 LF $80 $24,000
Excavation For Sludge Holding Tanks 747 cY $10 $7,500
Subgrade Preparation for Sludge Holding Tanks 111 cy $40 $4,500
New Concrete Pad For New Generator On West Side of Existing Building 1 Sy $5,000 $5,000
Crushed Aggregate Resurfacing 78 Sy $35 $2,800
Topsoil and Seeding 50 Sy $10 $500
3 CONCRETE $1,286,800
Influent Parshall Flume approach 1 LS $2,000 $2,000
Misc. Concrete For Headworks Retrofit 10 cY $800 $8,000
New Treatment Basins 800 cY $900 $720,000
Misc Concrete 10 cY $900 $9,000
Precast Insulated Walls 6300 SF $34 $214,200
Precast Double Tee Roof 6300 SF $16 $100,800
Retrofit to Existing Aeration Tank 9 cY $800 $7,200
New Sludge Holding Tanks 167 cY $900 $150,700
Splitter Box and Feed Channel 1 LS $40,000 $40,000
Misc. Concrete For Clarifier Base Slab Levelling 1 LS $2,500 $2,500
Pad For Generator 13 cY $800 $10,400
Chemical Storage Secondary Containment 2 cy $800 $1,800
Effluent Manhole 1 EA $5,000 $5,000
Concrete Footers for Biosolids Storage Area Roof Structure 4 EA $800 $3,200
Misc. Concrete 15 cY $800 $12,000
4 MASONRY $25,800
Chemical Storage Room Walls 645 SF $40 $25,800
Interior Building Walls 0 SF $40 N
5 METALS $22,800
Hand Rails, Misc Metal Grating 1 LS $10,800 $10,800
Grating over Treatment Basins 1 LS $12,000 $12,000
6 WOOD AND PLASTIC $2,100
Interior Wall Framing 1050 SF $2 $2,100
7 THERMAL & MOISTURE PROTECTION $2,400
Misc Sealants 1 LS $2,400 $2,400
8 DOORS & WINDOWS $36,000
Garage Doors 2 EA $5,000 $10,000
Double Doors 2 EA $3,000 $6,000
Windows 10 EA $1,000 $10,000
Single Exterior Doors 3 EA $2,500 $7,500
Single Interior Doors 5 EA $500 $2,500
9 FINISHES $25,500
Interior Walls Sheet Rock and Paint 1050 SF $10 $10,500
Paints On Door And Frames, Exposed Piping, Bollards 1 LS $15,000 $15,000
10 SPECIALITIES $6,300
Fire Extinguishers 1 EA $2,350 $2,400
Bathroom Fixtures and Accessories 1 LS $3,850 $3,900
11 EQUIPMENT $1,434,600
Influent Flow Measurement, Nested Parshall Flume 1 EA $5,000 $5,000
SBR Vendor Quote 1 LS $490,500 $490,500
Effluent Equalization Tank 2 EA $15,000 $30,000
Teritary Filters for P=Removal and Denite 1 LS $450,000 $450,000
Carbon Chemical Skid 1 LS $5,000 $5,000
UV Disinfection 3 EA $33,000 $99,000
Chemical Feed Equipment (PaCl and Micro C) 2 EA $12,000 $24,000
Secondary Treatment Process Installation 1 LS $331,050 $331,100



SBR Treatment Process Alternative
Opinion Of Probable Construction Cost

12 FURNISHINGS $5,000
Lab, Operations Room 1 LS $5,000 $5,000
13 SPECIAL CONSTRUCTION $300,300
Metal Roof over Biosolids Storage Area - Materials 1 LS $15,000 $15,000
Metal Roof over Biosolids Storage Area - Installation 1 LS $8,000 $8,000
Temporary Treatment Equipment, Delivery & Start-up 1 LS $37,250 $37,300
Temporary Treatment Equipment, Monthly Rental 12 MONTH $20,000 $240,000
14 HOISTS AND CRANES $0
Mono Rail And Hoists 0 LS $37,500 S0
15 MECHANICAL / HVAC $196,500
Process Piping, Valves, and Accessories (blowers and treatment) 1 LS $95,000 $95,000
HVAC 1 LS $75,000 $75,000
Hot Water System 1 LS $2,500 $2,500
Plumbing Piping 1 LS $12,000 $12,000
Gravity Piping, Bathroom 1 LS $12,000 $12,000
16 ELECTRICAL and INSTRUMENTATION & CONTROLS $875,000
New Scada System, MCC, Misc Electrical Connection, Controls 1 LS $850,000 $850,000
New Generator 1 EA $25,000 $25,000
SUBTOTAL 1 4,441,300
CONSTRUCTION PRORATES( See Note 1) 10.0% of Subtotal 1 444,130 1.0 444,200
CONTRACTOR'S OVERHEAD & PROFIT (See Note 2) 15.0% of Subtotal 1 666,195 1.0 666,200
SUBTOTAL 2 5,551,700
CONTINGENCY (See Note 4) 10.0% of Subtotal 2 555,170 1.0 555,200
SUBTOTAL 3 6,106,900
NMGRT 8.9125% 8.9125% of Subtotal 3 544,277 1.0 544,300
SUBTOTAL 4 6,651,200
ENGINEERING COSTS 1,380,000
PER and Environmental 95,000
Basic Services 925,000
Full Time RPR Services 340,000
Additional Services 0
Reimbursables 20,000
NMGRT 5.125% 5.1250% 70,725
ENGINEERING TOTAL 1,450,725
NON CONSTRUCTION COSTS 155,000
Local Attorney Services 15,000
Financial Advisor 100,000
Filing Fees/Reimbursables 25,000
Bond Counsel 15,000
NMGRT 5.125% 5.1250% 7,944
NON CONSTRUCTION TOTAL 162,944
TOTAL 8,265,000
Notes:
Notes
1 Construction Prorates @ ® 10%
(a) General conditions includes cost associated with permits, licenses, insurance, environmental safe guards, sediment and drainage control, and special construction practices to
2 Contractor's Overhead & Profit ?) 15.0%
(a) Contractor's overhead and profit include costs for mobilization/demobilization, administration, and contractor/subcontractor overhead costs and profits.
4 Design Contingency ©) 10.0%
(a) The design continency is added to the subtotal based on the conceptual nature of information developed for this evaluation.



SBR Alternative

Life Cycle Cost Analysis
Annual Operating and Costs
Chemicals & Reagents Delivered’ $ 58,500
Energy Cost’ S 59,600
Personnel (i.e. salary, benefits, payroll tax, insurance, S 43,673
training)’

S 11,950
Administrative Costs (e.g. office supplies, printing, etc.]
Management and Legal Services® $ 18,960
Insurance’ S 8,000
Monitoring & Testing’ S 25,500
Professional Services® $ 3,000
Residuals Disposal® S 13,058
Subtotal $ 242,242
Notes:

1 - Equipment Manufacturer Chemical Consumption Estimate
2 - Developed from Equipment Loads/Usage (reference attached Operations and Maintenance Cost Estimate Sheet)
3 - Developed from Village Cost Data 2008, 2009 (Reference attached Village Cost Summarized Data Sheet)

SBR Treatment Process Alternative
Net Present Value Calculations

Assets & Salvage Value Life Expectancy Replacement Cost Short Lived Assets
| Annual Cost
Short Lived Assets
Existing Bar Screen 15 $86,000 $5,733)
Exisitng Grit Pump 15 $15,000 $1,000
Exisitng Grit Classifier 15 $35,000 $2,333
EQ tank Mixer 1 15 $13,800 $920
EQ tank Mixer 2 15 $13,800 $920
Submersible Mixer (2 duty) 15 $27,600 $1,840
Aerobic Diffusers 10 $10,000 $1,000
Blowers (2 duty) 15 $160,000 $10,667,
IMLR/WAS Pump (2 duty) 15 $30,000) $2,000
Effluent Equilization Pump (2 duty) 15 $30,000 $2,000
Tertiary Filter- Polymer Pump 15 $5,000 $333
Tertiary Filter- Ferric Pump 15 $5,000 $333
Chemical Skid- Alum 15 $5,000 $333
Chemical Skid- Carbon 15 $5,000 $333
Short Lived Assets Annual Cost Total $29,747,
Long Life Assets
New Concrete strucutres 50 $1,286,800 $772,080
Present Value of Salvage Costs $699,000

Net Present Value Calculation

End of Year O&M Costs Present Value of 0&M
Costs (0.5% Discount
Rate)
1 $242,242 $241,036)
2 $242,242 $239,837|
3 $242,242 $238,644|
4 $242,242 $237,457|
5 $242,242 $236,275|
6 $242,242 $235,100)
7 $242,242 $233,930
8 $242,242 $232,766)
9 $242,242 $231,608]
10 $242,242 $230,456)
11 $242,242 $229,309
12 $242,242 $228,169
13 $242,242 $227,033]
14 $242,242 $225,904|
15 $242,242 $224,780
16 $242,242 $223,662]
17 $242,242 $222,549
18 $242,242 $221,442]
19 $242,242] $220,340]
20 $242,242 $219,244
Capital Costs $8,265,000]
O&M Costs $4,600,000)
Salvage Value $699,000
NPV
NPV = Capital Costs + O&M Costs - Salvage Value $12,166,000]

Notes:

Real Discount rate is 0.5% for 20-Year horizon per OMB Circular No. A-94, Appendix C, effective for 2017



MBR Treatment Process Alternative
Opinion Of Probable Construction Cost

MBR Alternative
Opinion of Probable Construction Costs
Division Description Quantity Units Cost per Unit ($) Cost (nearest $100)
1 GENERAL CONDITIONS $100,000
1 LS $100,000 $100,000

2 CIVIL / SITEWORK $110,900
Erosion Control & Site Preparation 1 LS $2,703 $2,800
Demolition in Headworks & Treatment Building 1 LS $15,000 $15,000
Excavation For Additional Concrete Treatment Basins 4241 cY $10 $42,500
Subgrade Preparation for Concrete Treatment Basins 151 cY $30 $4,600
12" DIP Yard Piping, Excavation, Installation. Material, Bedding, Compacting 100 LF $80 $8,000
8" WAS Yard Piping, Excavation, Installation. Material, Bedding, Compacting 75 LF $65 $4,900
8" Decant Yard Piping, Excavation, Installation, Material, Bedding, Compacting 150 LF $65 $9,800
8" Discharge Yard Piping, Excavation, Installation, Material, Bedding, Compacting 45 LF $65 $3,000
Excavation For Sludge Holding Tanks 747 cY $10 $7,500
Subgrade Preparation for Sludge Holding Tanks 111 cy $40 $4,500
New Concrete Pad For New Generator On West Side Of Existing Building 1 Sy $5,000 $5,000
Crushed Aggregate Resurfacing 78 N $35 $2,800
Topsoil and Seeding 50 SY $10 $500

3 CONCRETE $637,300
Influent Parshall Flume approach 1 LS $2,000 $2,000
Misc. Concrete For Headworks Retrofit 10 cy $800 $8,000
New Treatment Basins 446 cY $900 $401,700
New Sludge Holding Tanks 167 cy $900 $150,700
Splitter Box and Feed Channel 1 LS $40,000 $40,000
Misc. Concrete For Clarifier Base Slab Levelling 1 LS $2,500 $2,500
Pad For Generator 13 cy $800 $10,400
Chemical Storage Secondary Containment 2 cy $800 $1,800
Effluent Manhole 1 EA $5,000 $5,000
Concrete Footers for Biosolids Storage Area Roof Structure 4 EA $800 $3,200
Misc. Concrete 15 cy $800 $12,000

4 MASONRY $25,800
Chemical Storage Room Walls 645 SF $40 $25,800
Interior Building Walls 0 SF $40 $0

5 METALS $22,800
Hand Rails, Misc Metal Grating 1 LS $10,800 $10,800
Grating over Treatment Basins 1 LS $12,000 $12,000

6 WOOD AND PLASTIC $2,100
Interior Wall Framing 1050 SF $2 $2,100

7 THERMAL & MOISTURE PROTECTION $30,900
Treatment Building Insulation (Walls & Roof] 11943 SF $2 $23,900
Treatment Building Ice & Water Sheild 6955 SF S1 $7,000

8 DOORS & WINDOWS $38,000
Garage Doors 3 EA $5,000 $15,000
Double Doors 1 EA $3,000 $3,000
Windows 10 EA $1,000 $10,000
Single Exterior Doors 3 EA $2,500 $7,500
Single Interior Doors 5 EA $500 $2,500

9 FINISHES $80,500
Interior Walls Sheet Rock and Paint 1050 SF $10 $10,500
Paints On Door And Frames, Exposed Piping, Bollards 1 LS $30,000 $30,000
Concrete Coatings 1 LS $40,000 $40,000

10 SPECIALITIES $6,300
Fire Extinguishers 1 EA $2,350 $2,400
Bathroom Fixtures and Accessories 1 LS $3,850 $3,900

11 EQUIPMENT $1,770,500
Halliday Debris Basket 1 EA $2,000 $2,000
Headworks New Fine Screen by Huber 1 EA $145,000 $145,000
Manual Bar Screen, 3mm 1 EA $2,500 $2,500
Influent Flow Measurement, Nested Parshall Flume 1 EA $5,000 $5,000
Relocation of Lakeside Grit Classifier 1 LS $2,500 $2,500
Headworks Equipment Installation 1 LS $47,100 $47,100
Ovivo MBR Equipment 1 LS $1,048,891 $1,048,900
UV Disinfection 3 EA $33,000 $99,000
16" x 16" Isolation Headgates 4 EA $2,500 $10,000
Actuated Butterfly Valve 2 EA $3,500 $7,000
16" Weir Gates 2 EA $3,000 $6,000
Actuated Pinch Valve 1 EA $2,000 $2,000
Pumps (WAS) 2 EA $4,000 $8,000
Chemical Feed Equipment (Alklanity, PaCl, and Micro C) 2 EA $12,000 $24,000
Secondary Treatment Process Installation 1 LS $361,470 $361,500
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12 FURNISHINGS $5,000
Lab, Operations Room 1 LS $5,000 $5,000
13 SPECIAL CONSTRUCTION $503,100
Metal Walls & Roof on Existing Steel Treatment Building - Materials 5257 SF $17 $89,400
Metal Walls & Roof on Existing Steel Treatment Building - Installatior 1 LS $25,000 $25,000
New Metal Building Addition (Steel, Walls, Roof) - Material¢ 2015 SF $24 $48,400
New Metal Building Addition - Installation 1 LS $40,000 $40,000
Metal Roof over Biosolids Storage Area - Materials 1 LS $15,000 $15,000
Metal Roof over Biosolids Storage Area - Installation 1 LS $8,000 $8,000
Temporary Treatment Equipment, Delivery & Start-up 1 LS $37,250 $37,300
Temporary Treatment Equipment, Monthly Rental 12 MONTH $20,000 $240,000
14 HOISTS AND CRANES $62,500
Mono Rail And Hoist For Moving Of Membrane Cassettes 1 LS $37,500 $37,500
Mono Rail And Hoist For Other Process Equipment 1 LS $10,000 $10,000
Mono Rail and Hoist For Blowers 1 LS $15,000 $15,000
15 MECHANICAL / HVAC $196,500
Process Piping, Valves, and Accessories (blowers and treatment) 1 LS $95,000 $95,000
HVAC 1 LS $75,000 $75,000
Hot Water System 1 LS $2,500 $2,500
Plumbing Piping 1 LS $12,000 $12,000
Gravity Piping, Bathroom 1 LS $12,000 $12,000
16 ELECTRICAL and INSTRUMENTATION & CONTROLS $641,500
Basic Electrical, Lighting Inside Treatment Building 1 LS $2,000 $2,000
Ultrasonic Flow Meters (Influent) 1 EA $6,000 $6,000
Magmeters (RAS, WAS, Filtrate, Effluent) 4 EA $6,000 $24,000
Variable Frequency Drives and Control Equipment 4 EA $20,000 $80,000
New Scada System, Mcc, Misc.Electrical Connection, Controls 1 LS $500,000 $500,000
Data Acquisition Computer 1 LS $4,500 $4,500
New Generator 1 EA $25,000 $25,000
SUBTOTAL 1 4,233,700
CONSTRUCTION PRORATES( See Note 1) 10.0% of Subtotal 1 423,370 1.0 423,400
CONTRACTOR'S OVERHEAD & PROFIT (See Note 2) 15.0% of Subtotal 1 635,055 1.0 635,100
SUBTOTAL 2 5,292,200
CONTINGENCY (See Note 4) 10.0% of Subtotal 2 529,220 1.0 529,300
SUBTOTAL 3 5,821,500
NMGRT 8.9125% 8.9125% of Subtotal 3 518,841 1.0 518,900
SUBTOTAL 4 6,340,400
ENGINEERING COSTS 1,380,000
PER and Environmental 95,000
Basic Services 925,000
Full Time RPR Services 340,000
Additional Services 0
Reimbursables 20,000
NMGRT 5.125% 5.1250% 70,725
ENGINEERING TOTAL 1,450,725
NON CONSTRUCTION COSTS 155,000
Local Attorney Services 15,000
Financial Advisor 100,000
Filing Fees/Reimbursables 25,000
Bond Counsel 15,000
NMGRT 5.125% 5.1250% 7,944
NON CONSTRUCTION TOTAL 162,944
TOTAL 7,954,000
Notes:
Ovivo MBR supply includes MBR cassettes, diffusers, forward feed pumps, mixers, and associated controls and valves
Notes
1 Construction Prorates® 10%
(a) General conditions includes cost associated with permits, licenses, insurance, environmental safe guards, sediment and drainage control, and special construction practices to
2 Contractor's Overhead & Profit 15.0%
(a) Contractor's overhead and profit include costs for mobilization/demobilization, administration, and contractor/subcontractor overhead costs and profits.
4 Design Contingency ! 10.0%

The design continency is added to the subtotal based on the conceptual nature of information developed for this evaluation.
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MBR Alternative

Lift Cycle Cost Analysis

Annual Operating and Maintenance Costs

Chemicals & Reagents Delivered® $50,600
Energy Cost? $57,700
Personnel (i.e. salary, benefits, payroll tax, insurance, training)3 $43,673|
Administrative Costs (e.g. office supplies, printing, etc.)3 $11,950)
Management and Legal Services® $18,960
Insurance® $8,000
Monitoring & Testing3 $25,500
Professional Services® $3,000
Residuals Disposal® $13,058|
Subtotal $232,442|
Notes:

1 - Equipment Manufacturer Chemical Consumption Estimate

2 - Developed from Equipment Loads/Usage (reference attached Operations and Maintenance Cost Estimate Sheet)
3 - Developed from Village Cost Data 2008, 2009 (Reference attached Village Cost Summarized Data Sheet)

Assets & Salvage Value Life Expectancy | Replacement Cost | Short Lived Assets
Annual Cost
Short Lived Assets
Existing Bar Screen 15 $86,000 $5,733
Exisitng Grit Pump 15 $15,000 $1,000
Exisitng Grit Classifier 15 $35,000 $2,333
New Bar Screen 15 $86,000 $5,733
EQ Tank Mixer 1 15 $13,800 $920
EQ Tank Mixer 2 15 $13,800 $920|
Anaerobic Mixer 15 $13,800 $920
Anoxic Mixer (2 Duty) 15 $27,600 $1,840
Aerobic Diffusers 10 $10,000 $1,000
MBR Membrane Year 11 11 $28,930 $2,630
MBR Membrane Year 12 12 $28,930 $2,411
MBR Membrane Year 13 13 $28,930 $2,225
MBR Membrane Year 14 14 $28,930 $2,066
MBR Membrane Year 15 15 $28,930 $1,929
Blowers (3 Duty) 15 $240,000 $16,000
IMLR/WAS Pump 15 $15,000 $1,000
Permeate Pump (2 Duty) 15 $30,000 $2,000
Chemical Skid- Alum 15 $5,000 $333
Chemical Skid- Carbon 15 $5,000 $333
Short Lived Assets Annual Cost Total $51,328
Long Life Assets
New concrete structures 50| $637,300| $382,380
Present Value of Salvage Costs| $347,000

Net Present Value Calculation

End of Year O&M Costs Present Value of
O&M Costs (0.5%
Discount Rate)
1 $232,442 $231,285
2 $232,442 $230,134|
3 $232,442 $228,989
4 $232,442 $227,850)
5 $232,442 $226,717|
6 $232,442 $225,589
7 $232,442 $224,466)
8 $232,442 $223,350)
9 $232,442 $222,238]
10 $232,442 $221,133
11 $232,442 $220,033
12 $232,442 $218,938|
13 $232,442 $217,849
14 $232,442 $216,765
15 $232,442 $215,686)
16 $232,442 $214,613
17 $232,442 $213,546)
18 $232,442 $212,483
19 $232,442 $211,426|
20 $232,442 $210,374
Capital Costs $7,954,000]
0&M Costs $4,414,000)
Salvage Value $347,000
NPV
NPV = Capital Costs + O&M Costs - Salvage Value $12,021,000]

Notes:

Real Discount rate is 0.5% for 20-Year horizon per OMB Circular No. A-94, Appendix C, effective for 2017
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