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EXECUTIVE SUMMARY

Abacus Resource Management Company (Abacus) is pleased to present this proposal for the
implementation of energy efficiency upgrades at the City of Camas Wastewater Treatment Plant.

This Proposal follows the outline contained in the Conditions of the Master Energy Services
Agreement No. 2013-133 A (1). As such, it presents the contractual terms under which Abacus,
the City of Camas, and the State of Washington will work together over the term of the project.
This agreement describes the services rendered, payment methods, guarantees, and other aspects
of the project.

An estimated $123,265 in Clark Public Utility District incentives are expected for this project. In
addition, Abacus has assisted the City of Camas in applying for the Washington State Department
of Commerce Energy Efficiency Grant Program for the 2013-2015 biennium. Single grants may be
obtained up to $500,000 for local agencies.

Description of the Project

The project scope of work consists of upgrades to the ultraviolet (UV) control systems and the
aeration system controls to allow automated variation of the power utilized to match the plant
loads.

Scope of Services
The scope of services under this Proposal includes the design, construction, and commissioning of
the proposed measures and the verification of savings.

Financial Benefits
The project will produce an estimated $22,104 annually in utility savings as described in the
Investment Grade Audit (IGA).

Guarantees

Abacus is providing three guarantees under this Proposal. First, we are guaranteeing the Maximum
Project Cost as defined in paragraph 1V will not exceed $406,176. Second, Abacus is guaranteeing
that the City of Camas realizes actual energy/utility savings of not less than 387,013 kWh, which at
the baseline utility rates (as defined in the Energy Audit), represents an annual cost savings of
$17,977. Third, we are guaranteeing the energy equipment will perform at or above the levels of
service defined in Paragraph VI.

In addition to these guarantees, we will provide the City of Camas an “open book” process
regarding the actual construction costs. If the actual construction costs are less than we forecast,
the City of Camas will realize the financial savings. City representatives will be invited to review
the quotes and/or bids from subcontractors and interview the subcontractors to be used on this
project.
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Project Summary

Total Estimated Project Cost (including all fees and taxes) $473,294
Maximum Guaranteed Project Cost (total less DES fees and taxes) $406,176
Guaranteed Energy Savings (at current rates) $ 17,977
Annual total kWh guaranteed 387,013
Estimated Clark PUD incentive $123,265

I. FACILITY DESCRIPTION

The Camas Wastewater Treatment Plant, located in Camas, WA treats municipal
wastewater for the City of Camas, with a population of approximately 20,000. While the
wastewater flows 24 hours a day through this plant, all year; the rate of water flow
varies from less than 1 MGD (million gallons / day) to 8 MGD. Two of the water
treatment processes were evaluated for energy saving opportunities in this report — (1)
is the process of adding oxygen to three settling tanks in order to maintain the proper
water chemistry for the biological activation, and (2) is the process of applying
ultraviolet (UV) light to the water as the last stage of treatment.

Oxygen is delivered through a 150-hp low pressure blower system, which operates 24
hours a day without the ability to automatically stage down power usage during times of
light load. This results in excessive electrical energy usage.

UV light is applied with a series of 384 lamps rated for 33.6 kW. The UV lights operate
24 hours a day without the ability to automatically stage down power use during times
of light load, resulting in excessive electrical energy usage. In addition, newer high
efficiency UV lamps are available that can reduce the full load power, and provide
improved step control through dimming ballasts.

Abacus was contracted by Clark Public Utilities and the Bonneville Power Administration
(BPA) to provide a project assessment of the energy efficiency opportunities associated
with the blower system and UV system at the Camas Wastewater Treatment Plant.
Three years of historical operational data from the plant's data historian (SCADA)
system, coupled with input from plant personnel on typical operations were utilized to
complete the analysis.

For more details about the existing buildings see the Detailed Energy Audit presented in
Appendix B.
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I. ESCO EQUIPMENT
The overall scope of the work is the following:

EEM 1: Optimize UV System Controls

This measure incorporates leaving the existing UV system in place and optimizing the
controls. The current controls keep the UV system operating at full load 24 hours a day,
regardless of the actual load on the system. By optimizing the controls, the power draw
of the exiting UV system can vary based upon the actual load. This measure consists of
the following:

e Leave the existing UV system in place (Trojan 3000 system)

e Install a new Controller that will incorporate plant effluent flow rate into the UV
controller and vary the UV power output based upon the actual UV demand (which
is proportional to the effluent flow)

Specific tasks will include:
1. Provide all required permits and inspections.
2. Leave the four existing banks of UV lamps in place.
3. Install new UV controls with an input for the plant flow rate.
4

Program the controls so that only the minimum number of banks of UV lamps
are used to properly disinfect the actual flow.

o

Commission system to ensure proper system operation.

Provide operator training on all systems.

EEM 3: Optimize Blower System Controls

This measure incorporates leaving the existing Blowers and valves in place and
optimizing the controls of the existing Blower system. The current controls are not
automatically varying the individual control valves on the tanks, so the valves are set in
manual fixed positions that are occasionally, manually adjusted. The current controls
also control the blowers to operate at the required speed to maintain the pressure
setpoint — and the pressure setpoint is manually adjusted by operators up to several
times a day to vary the flow of air through all of the valves at the same time. The
operators do not work 24 hours a day and they have limited ability to optimize energy
use because the valves are not automatically varying to their individual loads, which do
vary. This measure proposes to automate the control of the nine air valves so they
modulate as needed to maintain the dissolved oxygen (DO) setpoints. This measure will
then incorporate a variable pressure setpoint control strategy so that the lowest
pressure will be generated by the blowers in order to satisfy the DO setpoints. By
incorporating feedback loops, optimizing the valve operation, and optimizing the
pressure setpoint of the blower system the energy use of the blowers can be
minimized. This measure consists of the following:
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Replace (4) of the existing VFDs with new VFDs (mounted in the Electrical
Room)*

Leave the (4) existing Blowers and their individual controllers in place (mounted
on the blowers)

Leave the Blower Master Controller in place (mounted in the Electrical Room), and
replace failed equipment / components as necessary

Leave the Rotork Valve Controller in place (mounted in the Electrical Room) and
replace failed equipment as necessary*

Troubleshoot and reprogram as needed the Rotork Valve controller so that each
valve automatically modulates to maintain the dissolved oxygen pressure setpoint
for that individual tank.*

Troubleshoot and reprogram as needed the Blower Master Controller so that the
system pressure setpoint automatically resets downward when all the valves are
less than 80% open, and it automatically resets upward when one of the valves is
more than 90% open.

Troubleshoot the oxygen flow meters and the SCADA total plant oxygen flow
calculation so that they are within 10%.

* Rotork valve replacement and replacement VFD line filters are not included in the cost
estimate of this proposal. Any remaining construction funds and contingency may be
utilized towards replacement of these components as necessary. If additional funds are
required to replace Rotork valves, actuators, controls or line filters the City of Camas will
need to add the additional funding by change order.

Specific tasks will include:

1.
2.
3.

Provide all required permits and inspections.
Supply and install (4) new blower VFDs

Repair the SCADA system to automatically control the blowers and individual
Rotork valves to maintain the DO setpoints in each control zone.

Commission controls to establish optimum operational performance.
Provide Owner training on modifications.

Supply Operation & Maintenance manuals, as applicable.

ESCO SERVICES

ESCO will provide the following services:

A. CONSTRUCTION SERVICES

1.

Construction: Provide, or cause to be provided, all material, labor, and equipment,
including paying for permits, fees, bonds, and insurance, required for the complete
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and working installation of the ESCO equipment, except as noted. The ESCO
intends to solicit construction costs from selected subcontractors and equipment
suppliers who will competitively acquire all material, labor and subcontractors,
except the following tasks will be completed by ESCO’s own staff:

a) Field Superintendent: onsite supervision of the work.

When ESCO has completed the installation of the Equipment, including start-up
and operation verification and training in accordance with the Proposal, ESCO
shall provide to Owner a "Notice of Commencement of Energy Savings" and
Owner shall have 14 days within which to accept or challenge the Notice.

2. Performance Verification: Complete the M&V protocols outlined in the Energy
Audit and work with Clark PUD and the Owner to document the savings upon
which the utility incentives will be based.

3. Performance Maintenance: The ESCO will monitor system performance and will
review expected performance and actual performance with the Owner on a
quarterly basis during the first year following the commencement of energy
savings and thereafter annually through the term of the performance guarantee.

4. Equipment Maintenance: The ESCO will provide no equipment maintenance other
than warranty services. Following the completion of the installation and Owner
acceptance of the Equipment, Owner shall provide all necessary service, repairs,
and adjustments to the Equipment so that the Equipment will perform in the
manner and to the extent set forth in the Proposal. ESCO shall have no obligation
to service or maintain the Equipment after Completion and Acceptance unless ESCO
and Owner have entered into a separate maintenance agreement. ESCO shall
coordinate manufacturer's standard warranty on equipment and materials.

5. Hazardous Waste: ESCO intends to notify the Owner of all locations where the
work may encounter hazardous materials and request the Owner abate the
hazard prior to the work. However, upon the request of Owner, ESCO may,
without assuming the ownership thereof and acting in the name and on behalf of
the Owner, have the hazardous material or substances removed and disposed of
or contained and the cost of such work is not included in the project. Owner
agrees and acknowledges that it has not relied on or employed ESCO to analyze
or identify the presence of any hazardous substance on the Owner's premises.

6. Operation and Maintenance Measures: None.
7. Warranty: ESCO will respond to and correct all warranty claims initiated by the

Owner for a period of one year following the “Notice of Commencement of
Energy Savings.”
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B. PROFESSIONAL SERVICES

1.

Project Management: Overall development and management of the project
throughout the term of the agreement. Specific tasks include project development,
management of Owner/Designer issues, Management of Owner/Constructor issues,
and management of warranty issues. ESCO will keep Owner informed on project
status via regular emails and project meetings. ESCO will issue formal meeting
minutes of all meetings.

Energy Audit: Detailed engineering analysis to establish scope and feasibility of
conservation measures.

Design Services: Provide sketches, material lists, drawings, specifications, and/or
other documentation which may be required for Owner's review and to obtain
permits and negotiate or receive competitive prices for construction of the ESCO
equipment. Design services include all mechanical and electrical design required
for the project. Specific tasks will include:

Collect record drawings and conduct site surveys.

Meet with Owner to determine design standards.

Preliminary design submittal and review.

Final design submittal and review.

Negotiating & Bidding (including document reproduction and distribution).
Contractor interviews and selection.

Submittal/shop drawing review.

As-built drawing preparation as applicable.

Six month and one year warranty inspections.

TT@mo oo o

4. Construction Management: Provide construction management services to

coordinate and supervise the work. Specific tasks will include:

a. Execute all subcontracts.

b. Secure all required bonds, permits, and insurance coverage.

c. Coordinate and control the construction schedule.

d. Maintain complete and accurate project accounting records including
invoicing.
Coordinate and control all construction activities.

Execute project closeout.
g. Resolve all warranty claims.

B ¢)

The owner is expected to coordinate day-to-day communications with system
operators and any scheduling of affluent relocations in and around the work.

5. Start-Up, Testing and Operation Training: The ESCO will provide:

a. Complete start-up, testing, and commissioning of ESCO equipment.
b. Training of building staff to perform basic adjustments and scheduling of the
affected equipment.
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6. Ongoing Services: For a period one year following the “Notice of Commencement
of Energy Savings” the ESCO will provide:

a. Remote monitoring, quarterly reporting, and meetings as needed to address
concerns related to actual performance of the ESCO equipment.

b. Coordination with subcontractors and suppliers as required to resolve
warranty claims made by Owner.

For an additional two year period, the ESCO will provide:

a. Remote monitoring, annual reporting, and meetings as needed to address
concerns related to actual performance of the ESCO equipment.

V. PROJECT COSTS

A ESCO guarantees that the Maximum Project Cost for scope items listed in
paragraph Il will not exceed $406,176 (all costs are not including sales tax). In
addition to these costs which are included in the agreement, there are costs
budgeted outside the agreement for sales tax and DES project management fee
($67,118 total) bringing the total project budget to $473,294.

B. Maximum Project Cost includes:
1. ConStruction SErVICES ......cceuvvvnrirrieieieeeeenneen $ 278,929
2. Professional Services (ESCO Fees) .......ccccun...... $ 105,994
3. Other Costs (Contingency)... ...ccccveeeeeeeeereeenvennne. $ 21,253
C. Construction Services: Will be charged at actual costs not to exceed the

guaranteed maximum price of $278,929. These costs are estimated as follows:

A. CONSTRUCTION COSTS Proposed Cost
Labor and Material:

EEM-1 UV Controls $ 120,948

EEM-3 Blower Controls $ 50,807
VFD Replacements $ 101,705

Subtotal Labor and Materials Cost $ 273,460
Permits (included above) $ -
Construction Bond 2.0%| $ 5,469

TOTAL CONSTRUCTION COST $ 278,929

Invoicing for the construction services will be on a monthly basis based on
percentage of work completed. Invoicing backup data will be provided including
schedule of values and corresponding subcontractor invoices or other source of
costs.
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The ESCO shall provide a Schedule of Values at the end of construction bidding. At
a minimum, the schedule shall identify the costs of subcontractors, Abacus direct
purchased material, bonds, permits, and direct project expenses.

D. Professional Services: Will be lump sum fees and will be billed as a percentage of
completion. The total fee for all professional services is $105,994 which breaks
down as follows:

B. PROFESSIONAL SERVICES FEES
Audit Fee (Amount Paid by Utility) $ -
Design M,E,C,S 10.0%| $ 27,893
Construction Management 6.0%| $ 16,736
ESCO M and V Cost 2.0%| $ 5,579
Ongoing M&V (Years 2 and 3) 2.0%| $ 5,579
Overhead and Profit 18.0%| $ 50,207
TOTAL ESCO FEES $ 105,994
E. Energy Performance Monitoring and Verification Fee: Is included in Professional

Services Fees above and will be billed at the end of the first year of energy savings
(one year after commencement of energy savings). The ongoing M&V fee for years
2 and 3 will be billed at the end of those years as applicable ($2,789.50 per year.)

F. Contingency: Within the Guaranteed Maximum Price, a contingency of $21,253 is
available to the ESCO to cover unanticipated costs associated with the work. These
additional costs can be added to the agreement via a Change Order request from
ESCO. Any unspent contingency will revert to the Owner at project closeout.

G. Other Costs: The following costs are not guaranteed by the ESCO and are listed
here for budgetary or funding authorization purposes only:

1. Estimated DES Project Management Fee: $29,000 + $4,000 for 2 years M&V
fee = $33,000 total.

2. Sales Tax: sales tax will be charged at the prevailing rate (currently 8.4%) to
yield the following estimated tax amounts:

Sales Tax - Construction Portion $23,430
Sales Tax - Professional Services Portion $ 8,903
Sales Tax - Contingency Portion $ 1,785
Total Sales Tax $34,118
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V. PROJECT ACCOUNTING
A Accounting Records

The ESCO shall check all material, equipment and labor entering into the Work and
shall keep such full and detailed accounts as may be necessary for proper financial
management under this Agreement. The accounting system shall be satisfactory to
the Owner. The Owner shall be afforded access to all the ESCO’s records, books,
correspondence, instructions, drawings, receipts, vouchers, memoranda and similar
data relating to this Contract, and the ESCO shall preserve all such records for a
period of three years, or for such longer period as may be required by law, after
the final payment.

B. Construction Services

Project accounting records will be used for the sole purpose of documenting actual
cost of the Construction Services.

C. Reconciliation of Actual Project Costs

1. The guaranteed maximum project cost is based on an estimate of
construction services costs. In recognition that actual costs may vary from
the estimate, the following procedures are established to reconcile this
difference:

a. When actual costs exceed the estimate and contingency, the additional
expense will be borne by the ESCO.

b. When actual costs are less than the estimate, the remaining funds will
be returned to the Owner by executing a deductive change order at
project completion.
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VI.

VII.

VIII.

STANDARDS OF COMFORT SERVICE

A. Heating: Not Applicable
B. Cooling: Not Applicable
C. Ventilation: Not Applicable

ESTIMATED ANNUAL SAVINGS AMOUNT
A The ESCO estimates that annual utility savings will be 475,874 kwh.

B. The ESCO estimates that annual utility cost savings will be $22,104.

METHOD OF CALCULATING ENERGY AND ENERGY COST SAVINGS (M&V PLAN)

We will measure and verify the electric energy savings resulting from this project using
the IPMVP (International Performance Measurement and Verification Protocol). The
electric energy savings for EEM 1 (UV controls) will be based upon IPMVP Option C
approach (Building Utility Meter method), and the savings for EEM 2 (Blower controls)
will be based upon IPMVP Option A approach (Retrofit Isolation with Key Parameter
Measurement).

Annual utility cost ($) savings for both EEMs will be guaranteed at the utility rates
currently in effect at the time of this proposal and as documented in the IGA listed in
Appendix B.

M&V will be provided for each installed EEM. The equipment installed for each EEM will
be verified and documented. To verify EEM performance, the following data will be
obtained:

Utility bills for the UV Building electric meter

Blower current draw for all four blowers

Blower discharge pressure

Blower total airflow

Plant Daily average influent and effluent flow (MGD) and BOD (lb), TSS (Ib)
Ammonia (Ib)

akrwbdE

The facility SCADA system and/or portable data loggers will be utilized to obtain the
data.

For EEM 1, the energy savings predicted are over 40% of the entire electric meter
existing energy usage. Since the predicted savings are much greater than 10% of the
entire utility meter existing usage, we propose to use Option C to directly measure the
savings for this measure. This method (Option C) is the most cost effective option for
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this EEM because it will allow us to utilize the existing electric utility meter to measure
the energy savings without installing individual sub meters.

Note: If the owner installs additional equipment to this utility electric meter, or if they
remove equipment currently connected to this meter, then we will make static
adjustments to the M&V approach to take these into account. For instance, if
the owner removes a 10 kW load that operates 24 hours a day from this
meter, then we will subtract this energy from the baseline energy use, so that
we do not claim savings for something that was not part of our upgrade.
Likewise if the owner adds a 10 kW load that operates 24 hours a day to this
meter, then we will subtract this energy from the post-upgrade energy use, so
that the energy savings we measure from the meter is due to the EEM
installed.

For EEM 2, the energy savings predicted is not significantly more than 10% of the
existing baseline energy used by the meter that serves this building. Therefore IPMVP
does not recommended measuring the energy savings directly from the utility meter,
because there are other factors that have more impact on the utility meter than the EEM
being installed, and because the relative % of savings is too small. We therefore
propose to use the IPMVP Option A (Retrofit Isolation with Key Parameter Measurement)
to measure the savings for this EEM. We have already directly measured the existing
energy used by the equipment affected by this upgrade as part of our energy audit by
installing current sensors on each of the four blowers for a one week period. We
propose to install current sensors and measure the energy used by these same four
blowers after the upgrade, to directly measure the after-upgrade energy used by the
blowers. The average power measured will be multiplied by the annual hours of
operation to determine the annual energy savings. We propose to install these sub-
meters and measure the after-upgrade energy use one time each year throughout the
duration of the M&V reporting period.

If there are changes to the way the plant operates it may necessitate further changes to
the baseline energy use of these systems. If there is a significant change in the amount
of and/or the quality of influent received at this facility it may necessitate a change to
the baseline energy use. If there is a significant change in the amount of and/or the
quality of effluent sent out from this facility it may necessitate a change to the baseline
energy use.

Page-13



ENERGY SERVICES PROPOSAL
City of Camas
Camas WWTP Enerqgy Efficiency Upgrades December 02, 2014

IX.

XI.

ENERGY COST SAVINGS GUARANTY

The ESCO guarantees that the actual energy/utility savings will not be less than 387,013
kWh, which at the baseline utility rates (as defined in the Energy Audit), represents an
annual cost savings of $17,977.

In the event that actual energy cost savings, pursuant to Section VIII Method of
Calculating Energy and Energy Cost Savings, are less than this guaranteed minimum, the
ESCO shall pay the Owner the difference between the actual cost savings and the
guaranteed amount. This savings guarantee will be in effect only for the first 3 years after
the commencement of savings unless the Owner executes a separate performance
maintenance agreement for additional year(s) of Performance Monitoring and Verification
Services.

FINANCING

Project financing will be provided by the Owner. The ESCO agrees to waive any finance
fees related to the financing of project costs (as described in Section 1V) provided the
Owner agrees to make monthly progress payments to the ESCO based on the percentage
of completion of each task. Progress payments will be less 5% for retention. Retention
amounts will be due after project completion per the ESCO Agreement.

INSURANCE AND BONDING

A The ESCO shall provide a payment and performance bond in the amount of 100%
of the Construction Services cost plus applicable sales tax on that cost. The Bond
shall be in the form of AIA Document A312. The "Sum Amount of Bond" shall
specifically exclude coverage for those portions of the Energy Services Agreement
and/or Energy Services Agreement Addendum pertaining to design services, energy
cost savings guarantee, maintenance guarantee, utility incentives, efficiency
guarantees, and any other clauses which do not relate specifically to construction
management and supervision of work for purchasing and installing of ESCO
Equipment, or for work to be accomplished by the Owner. The Bond must be with
a Surety or Bonding Company that is registered with the State of Washington
Insurance Commissioner's Office.

B. For the purposes of this Agreement, the "Sum Amount of Bond" shall be $302,359
($278,929 construction services plus $23,430 sales tax).

C. Certificates of General Liability insurance will be provided prior to contract signing.
The State of Washington shall be named as an additional insured on all insurance
certificates.
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XIl.  MODIFICATIONS TO BASELINE BY OWNER

A. The Owner shall maintain all existing facilities and installed ESCO equipment during
the term of this contract at or above current maintenance levels. Owner agrees to
maintain the energy efficiency of the systems installed.

B. The energy savings are based on operating the energy systems in a similar manner
that was represented and logged during our analysis period. In the event the
Owner elects to operate the energy systems differently, thereby increasing the
energy usage of the system or load in the spaces served, the ESCO will prepare a
calculation of the additional energy used for such additional usage and be allowed
to adjust the baseline use and savings accordingly.

C. We have assumed that the annual water flow and quality into the plant and out of
the plant will not change significantly in the future. If there is a change to the
amount of water being processed, or of the quality of water entering or leaving the
plant, then we will need to adjust the energy savings to take this into account.

D. We have assumed that the biological treatment processes that are used at this
plant will remain the same in the future. If the owner makes significant changes to
the way that they process the water, then we will need to adjust the energy
savings to take this into account.

X, PROJECT SCHEDULE

ESCO proposes the following schedule for completion of design and construction activities:

City of Camas acceptance of ESP December 15, 2014
ESCO Notice to Proceed January 9, 2015
Subcontractor Bids Awarded January 23, 2015
Submittal approval & order materials February 6, 2015
Construction Begins April 13, 2015
Construction Substantially Complete June 26, 2015
Commencement of Energy Savings July 20, 2015

These dates are preliminary. A more definitive schedule will be produced upon
execution of contract documents and equipment selection for lead time.
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APPENDICES

The following documents are attached to this proposal and included as part intended to be a
part of the proposal:

The Project Financial Tables are included as Appendix A.

The Investment Grade Energy Audit for the Camas Wastewater Treatment Plant is included in
this proposal as Appendix B.
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APPENDIX A — FINANCIAL TABLES
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Budget Summary

Project: City of Camas - WWTP energy upgrades

Measure: WWTP Projects

Camas, Washington Date: 12/2/2014
Phase:  ESPC Proposal
A. CONSTRUCTION COSTS Proposed Cost
Labor and Material:
EEM-1 UV Controls $ 120,948
EEM-3 Blower Controls $ 50,807
VFD Replacements $ 101,705
Subtotal Labor and Materials Cost $ 273,460
Permits (included above) $ -
Construction Bond 2.0%( $ 5,469
TOTAL CONSTRUCTION COST $ 278,929
B. PROFESSIONAL SERVICES FEES
Audit Fee (Amount Paid by Utility) $ -
Design M,E,C,S 10.0%| $ 27,893
Construction Management 6.0%( $ 16,736
ESCO M and V Cost 2.0%( $ 5,579
Ongoing M&V (Years 2 and 3) 2.0%( $ 5,579
Overhead and Profit 18.0%| $ 50,207
TOTAL ESCO FEES $ 105,994
C. OTHER COSTS
Project Contingency 55%( $ 21,253
TOTAL OTHER COSTS $ 21,253
D. TOTAL GUARANTEED CONSTRUCTION & ESCO SERVICES $ 406,176
E. NON-GUARANTEED COSTS
Sales Tax - Construction Portion 8.4%( $ 23,430
Sales Tax - Professional Services Portion 8.4%( $ 8,903
Sales Tax - Contingency Portion 8.4%( $ 1,785
DES Admin. Fee $ 29,000
DES Mand V Fee (Years 2 & 3) $ 4,000
TOTAL NON GUARANTEED COSTS $ 67,118
F. TOTAL PROJECT COST $ 473,294
Utility Incentives (Estimate) $ 123,265
Commerce Grant (Estimate) $ 118,323
Net Project Cost $ 231,705
Estimated Annual Utility Cost Savings $ 22,104
Simple Payback (years) 10.5
Simple Payback (years) without Commerce Grant 15.8
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Camas WWTP - EEM Cost Breakdown

EEM -1

UV Controls

$73,095WH Reilly quote for new UV Control Panel , Programming, Startup & Labor
$8,800|0CD Quote for SCADA Integration

52,500 |Estimated Wiring costs

51,000 |Estimated Freight Charges

$85,395TOTAL BASE PROJECT QUOTE (Does not include replacement boards for UV system)

UV Spare Parts
$8,100|WH Reilly quote for (4) Communication Boards (Total of (4) existing)
$2,244|WH Reilly quote for (4) Module Control Boards (Total of (48) existing)
$1,160|WH Reilly quote for (4) Relay Boards (Total of (48) existing)
55,000 |Labor estimate to install any boards that are needed

519,049 |Misc parts & Freight Charges

$35,553|TOTAL Estimated Cost of Spare Parts

[ $120,948| TOTAL EEM-1 ANTICIPATED COSTS (Controls and Spare Parts)

EEM -3

Aeration Controls

$39,600|0CD Quote for OCD Work
$3,185|OR Electric quote for Electrical work needed for OCD scope
$42,785|Option 1 EEM-3 cost estimate

| $50,807|Alternate quote from Control Engineers (turn key)

VFD Replacements

$77,917|EC Quote for (4) VFDs
$6,600|RD estimate of SCADA integration
517,188 |Additional installation, wiring costs and replacement equipment
$101,705|Estimated cost of VFD replacements
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APPENDIX B — INVESTMENT GRADE AUDIT
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Disclaimer

The intent of this Project Assessment report is to estimate energy savings associated with recommended
Energy Efficiency Measures (EEMs). Appropriate detail is included in Sections 2-4 of this report.
However, this report is not intended to serve as a detailed engineering design document. It should be
noted that detailed design efforts may be required in order to implement the recommended upgrades. As
appropriate, costs for those design efforts are included as part of the cost estimate for each measure.

While the recommendations in this report have been reviewed for technical accuracy and are believed to
be reasonably accurate, the findings are estimates and actual results may vary. As a result, Abacus, Clark
Public Utilities, and the Bonneville Power Administration (BPA) are not liable if estimated savings or
economics are not actually achieved. All savings and cost estimates in the report are for informational
purposes, and are not to be construed as a design document or as guarantees.

The City of Camas should independently evaluate any advice or direction provided in this report. In no
event will Abacus, Clark Public Utilities, and/or BPA be liable for the failure to achieve a specified
amount of energy savings and any incidental or consequential damages of any kind in connection with
this report or the installation of recommended measures.
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Contacts & Preparation

Facility Contact:

Bob Busch

Wastewater Operations Supervisor
1129 SE Polk St

Camas, WA 98607

Phone: (360) 834-3263

Email: bbusch@cityofcamas.us

Utility Contact:

Colleen Peterson

P.O. Box 8900

Vancouver, WA 98668

Phone: (360) 992-3303

Email: cpeterson@clarkpud.com

BPA ESIP Contact:

Eli Ricondo

123 NE 3™ Avenue, Suite 400
Portland, OR 97232

Phone: (360) 580-6892
Email:

eli.ricondo@energysmartindustrial.com

BPA Water/Wastewater Contact:

Dawn Lesley

331 W 13™ Ave, Suite F

Eugene, OR 97401

Phone: (971) 202-1625

Email:
dawn.lesley@energysmartindustrial.com

TSP Consultant Contact:

This report was prepared by:
Abacus

Rich Davis

12655 SW Center Street, Suite 250
Beaverton, OR 97007

Phone: (503) 936-7163

Email: richd@abacusrm.com
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1 EXECUTIVE SUMMARY
1.1 Introduction

The Camas Wastewater Treatment Plant, located in Camas, WA treats municipal wastewater for the City
of Camas, with a population of approximately 20,000. While the wastewater flows 24 hours per day
through this plant, all year; the rate of water flow varies from less than 1 MGD (million gallons / day) to 8
MGD. Two of the water treatment processes are evaluated for energy saving opportunities in this report —
1) is the process of adding oxygen to three aeration basins in order to maintain the proper conditions for
the biological treatment, and 2) is the process of applying ultraviolet (UV) light to disinfect the water as
the last stage of treatment.

Oxygen is delivered through a low pressure aeration system, which operates 24 hours per day without the
ability to automatically stage down power usage during times of light biochemical oxygen demand (BOD)
load. This results in excessive electrical energy usage.

UV light is applied with a series of 384 lamps rated for 33.6 kW. All of the UV lamps operate 24 hours
per day without the ability to automatically stage down power use during times of low flow, resulting in
excessive electrical energy usage. In addition, newer high-efficiency UV lamps are available that can
reduce the full load power, and provide improved step control through dimming ballasts.

Abacus was contracted by Clark Public Utilities and the Bonneville Power Administration (BPA) to
provide a project assessment of the energy efficiency opportunities associated with the aeration system
and UV system at the Camas Wastewater Treatment Plant. Three years of historical operational data
from the plant’s data historian (SCADA) system, coupled with input from plant personnel on typical
operations was utilized as part of this analysis.

The City of Camas should notify Clark Public Utilities or its Energy Smart Industrial Partner (ESIP) if it
intends to implement any of the efficiency measures outlined in this report. Your utility and ESIP are
responsible for obtaining approval for incentives. Once Clark Public Utilities approval has been granted,
the City of Camas is free to place equipment orders or make other financial commitments to implement
efficiency measures.

1.2 Summary of Findings and Recommendations

Multiple individual energy efficiency measures (EEMs) have been considered for the aeration and UV
processes. Below is a brief description of each measure. More detailed descriptions can be found in
Section 2.

EEM 1: Optimize UV System Controls: This measure recommends leaving the existing UV system in
place and optimizing the controls. The current controls keep the UV system operating at full load 24
hours per day, regardless of the actual flow through the system. By optimizing the controls the power
draw of the existing UV system can vary based upon the actual flow. This measure consists of the
following:

e Leave the existing UV system in place (Trojan 3000 system)
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e Install a new Controller that will incorporate plant effluent flow rate data into the UV controller
and vary the UV power output based upon the actual UV demand (proportional to the effluent
flow)

EEM 2: Install New UV System and Optimize UV System Controls: This measure recommends
replacing the existing UV system with a new high efficiency system and optimizing the controls. The
existing UV system consumes about 32 kW at full load. The proposed new UV system consumes about
17 kW at full load. New controls are required that incorporate feedback loop so that the controls will
automatically vary the power of the UV system based upon the actual influent flow, instead of operating
at 100% power 24 hours per day. This measure consists of the following:

e Remove the existing UV system (Trojan 3000) and install a new high-efficiency UV system
(Trojan 3000P1Ius)

o Install a new Controller that will incorporate plant effluent flow rate data into the UV controller
and vary the UV power output based upon the actual UV demand (proportional to the effluent
flow)

EEM 3: Optimize Aeration System Controls: This measure recommends leaving the existing blowers
and valves in place and adding automated controls to use “most open valve” control strategy. The current
controls only vary blower speed to maintain a pressure setpoint, leaving valves set in manual, fixed
positions that are only occasionally manually adjusted. The existing blowers operate at the required speed
to maintain a pressure setpoint — and the pressure setpoint is manually adjusted by operators up to several
times a day to vary the flow of air through all of the valves at the same time. hours per day. The facility is
staffed by operators approximately 12 hours per day and the operators have limited ability to optimize
energy use. This measure would automate the control of the nine air valves so they modulate as needed to
maintain required dissolved oxygen (DO) setpoints. By incorporating feedback loops, optimizing the
valve operation, and continuously optimizing the pressure setpoint of the aeration system the energy use
of the blowers can be minimized. This measure consists of the following:

e Leave the (4) existing VFDs in place (mounted in the Electrical Room)

e Leave the (4) existing blowers and their individual controllers in place (mounted on the blowers)

e Leave the Blower Master Controller in place (mounted in the Electrical Room), and replace failed
equipment/components as necessary

e Leave the Rotork Valve Controller in place (mounted in the Electrical Room) and replace failed
equipment as necessary

e Troubleshoot and reprogram as needed the Rotork Valve controller so that each valve
automatically modulates to maintain the dissolved oxygen pressure setpoint for that individual
tank

e Troubleshoot and reprogram as needed the Blower Master Controller so that the system pressure
setpoint automatically resets downward when all the valves are less than 80% open, and it
automatically resets upward when one of the valves is more than 90% open.

e Troubleshoot the airflow meters and the SCADA total plant airflow calculation so that they are
within 10%
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1.2.1 Recommendations

Abacus recommends the implementation of EEMs 1 and 3. These recommended measures reduce existing
facility-wide energy use by over 25% and produce a simple payback of about 4 years after the incentives
from Clark Public Utilities and BPA.

In the future the owner should evaluate the potential energy savings that can be achieved by new high
efficiency blower(s) sized appropriately for actual BOD and ammonia load, instead of replacing any
existing blowers with similar blowers. Energy savings of 10%-35% may be possible for a new high-
efficiency blower.
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1.3 Economic Summary

Table 1: Savings and Cost Summary

[Cost of Energy: $0.046 /kWh |
Annual
Annual Energy Cost Pre-
Include Energy Cost Eligible for Incentive
EEM in Savings Savings Incentives Payback
No. |Description Package? (kWhlyr) (%) (%) (yrs)
1 Optimize UV System Controls Yes 204,023 $9,477 $122,745 13.0
2 Install New UV System and Optimize UV System Controls No 215,464 $10,008 $276,333 27.6
3 Optimize Aeration System Controls Yes 271,851 $12,627 $53,347 4.2

TOTALS FOR RECOMMENDED MEASURES

475,874 |

Table 2: Incentive Summary

$22,104 |

$176,092 |

Optimize Aeration System Controls

TOTALS FOR RECOMMENDED MEASURES

$123,265 | $129,742 [ $123,265

Energy Incentive Rate $0.25 /kWh
Incentive Cap, % of Project Cost: 70% /kWh
Busbar Energy Savings Factor 1.09056
Utility/BPA Incentive Calculation
Incentive Incentive
Cap, Cap, Cost
Project Energy Final After Final
EEM Cost Savings Incentive Incentive Payback
No. |Description (%) %) (%) ($) (yrs)
1 Optimize UV System Controls $85,922 $55,625 $55,625 $67,120 7.1
2 Install New UV System and Optimize UV System Controls $193,433 $58,744 $58,744 $217,588 21.7
$37,343 $74,117 $37,343 $16,004 1.3

$83,124 |

|Fraction of Project Cost Covered by Utility/BPA Incentives:

70.0%)
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1.4 Implementation Summary

Clark Public Utilities and BPA must approve the EEMs specified in this report to be eligible for
incentives. Clark Public Utilities and BPA approval is highly recommended prior to placing equipment
orders or making other financial commitments to implement EEMs in order to be eligible for incentives.

L.

Review this report and make an implementation decision. Your staff has assisted in the
development of this report. Because equipment and operational changes are recommended, your
organization needs to be comfortable with the data, the analysis and the proposed EEMs for the
project to be a success. The City of Camas should independently evaluate the information
contained in this report as you normally would for other projects of this scope. Contact vendors
to firm up bids. Do your normal diligence and make a decision.

Notify your utility or ESIP of your implementation decision. Contact your utility or ESIP with
your implementation decision. The contact information for your utility and ESIP has been
included with this report. Your utility and ESIP are responsible for obtaining utility and BPA
approval for EEM incentives.

Obtain approval from your utility and BPA for incentives. Your utility or ESIP will notify you
when utility and BPA approval has been obtained. You may be required to sign an incentive
agreement with your utility as part of this process. It is suggested to obtain utility and BPA
approval prior to placing an equipment order or making other financial commitments to
implement EEMs.

Obtain approval for any other project incentive. You are free to apply for additional incentives,
grants, or tax credits that may be available for the project. Your utility and ESIP are available to
assist in this process.

Implement the project. Finalize the design in a manner consistent with equipment, set-points, and
algorithms described in Section 2 of this report. Any significant differences should be discussed
with your utility or ESIP to confirm that they do not have a negative impact on energy efficiency
performance. Sign purchase orders and contracts with contractors. Complete the installation.

Track project costs. All project costs must be documented and supported to receive incentives.
Maintain records of all project costs (invoices, etc.) and ensure that project costs eligible for
incentives can be clearly identified and are not bundled with other costs that are not eligible for
incentives.

Notify your utility or ESIP when project implementation is complete. Contact your utility or ESIP
when project implementation is complete, online, and operating in a steady state manner.

Assist in the preparation of the project completion report. Approval of a project completion
report by your utility and BPA is required before the project incentive is issued. Your utility and
ESIP are responsible for managing the development of the completion report. In most cases, the
Technical Service Provider (TSP) consultant that provides the project assessment report will be
utilized for the completion report. Funding of the TSP consultant for the completion report is
available upon BPA approval. BPA may require you to share a portion of the TSP consultant
cost. As part of the completion report development, you will be asked to provide documentation
of all project costs that you are seeking incentives for. The completion report will also include
Measurement and Verification (M&V) and commissioning of the project. Your assistance may
be necessary in the M&V and commissioning efforts.
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2 DETAILED DESCRIPTION: PROPOSED EQUIPMENT/OPERATION

2.1 EEM 1 - Optimize UV System Controls

2.1.1 EEM 1 - Source of Energy Savings

Only operate as many of the UV banks as needed for proper disinfection.

All four of the UV banks are operating 24 hours per day. Based on data provided by the manufacturer of
these UV banks, at lower plant flows fewer banks are needed. By turning off banks of UV lamps
electricity will be saved.

2.1.2 EEM 1 - Specific Equipment Recommendations

Leave the four existing banks of UV lamps in place

e Install new UV controls with an input for the plant flow rate
Program the controls so that only the minimum number of banks of UV lamps are used to
properly disinfect the actual flow

2.1.3 EEM 1 - Setpoints and Algorithms Recommended to Achieve Energy Performance

e The following is a guide to the initial operation of the four UV banks
Trojan Mfr Data Table

# of UV 3000
Flow Banks Power
(MGD) |Needed |[(kW)

[N
o

25.2
25.2
16.8
16.8
16.8
16.8
8.4
8.4
8.4
8.4

RINIW[ARIUO[N|0]|O
RiR(R(RINNININNINW W
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2.2 EEM 2 — Install New UV System and Optimize UV System Controls

2.2.1

EEM 2 — Source of Energy Savings

Install new UV lamps that use lower wattage to provide the same disinfection as the existing system.

Only operate as many of the UV banks as needed for proper disinfection.

Based on data provided by the manufacturer of these new UV banks, lower wattage is required at all
flows and these lamps will be variable output, providing increased control levels than the existing system.
By turning off banks of UV lamps electricity will be saved, and by lowering the output of a bank
electricity will be saved.

2.2.2 EEM 2 - Specific Equipment Recommendations
e Remove the four existing banks of UV
e Install two new banks of UV, high efficiency style, rated for approximately 17 kW of power at 10
MGD
e Install new UV controls with an input for the plant flow
e Program the controls so that only the minimum number of banks of UV lamps are used to
properly disinfect the actual flow
2.2.3 EEM 2 — Setpoints and Algorithms Recommended to Achieve Energy Performance
o The following is a guide to the initial operation of the new UV system
Trojan Mfr Data Table
uv
3000PLUS
Flow (MGD) |Power (kW)
10 16.8
9 15.1
8 14.3
7 12.6
6 12.6
5 10.1
4 8.8
3 7.1
2 6.3
1 6.3
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2.3 EEM 3 — Optimize Aeration System Controls

2.3.1 EEM 3 - Source of Energy Savings

There are two sources of savings for this EEM:
1. Minimize pressure - the more energy the blowers use to deliver air. By reducing the pressure the
blowers use less energy.
2. Minimize the airflow — we know that at times some of the basins are provided with excess air, by
providing automatic control of the valves serving the basins at times there will be less airflow
delivered.

The air valves do not modulate automatically to maintain DO setpoints. The blowers are currently
operated with a fixed pressure setpoint that is manually adjusted by operators several times a day, often
resulting in more oxygen being delivered overnight and on weekends than is needed. This provides
frequent overshoot of the DO setpoints, and results in excess electric energy used by the blowers. The
controls will either be repaired or reprogrammed, or new controls will be installed as needed and
commissioned to fully automate the amount of oxygen delivered to each zone using “most open valve”
control strategy, so that it maintains proper setpoints and does not deliver more air than needed. In
addition, the blower pressure setpoint will be automatically adjusted based upon actual plant demand, to
minimize the pressure whenever possible. Less air will be delivered, and the air that is delivered will be at
a lower pressure, resulting in electrical energy savings by minimizing the amount of work that the
blowers perform.

2.3.2 EEM 3 - Specific Equipment Recommendations

e Leave the (4) existing VFDs in place (mounted in the Electrical Room)

e Leave the (4) existing blowers and their individual controllers in place (mounted on the blowers)

e Leave the Blower Master Controller in place (mounted in the Electrical Room), and replace failed
equipment as necessary

e Leave the Rotork Valve Controller in place (mounted in the Electrical Room) and replace failed
equipment as necessary

o Troubleshoot the (9) existing valves to be sure they are responding to the automatic control
signals properly

e Troubleshoot and reprogram as needed the Rotork Valve controller so that each valve
automatically modulates to maintain the dissolved oxygen pressure setpoint for that individual
tank.

e Troubleshoot and reprogram as needed the Blower Master Controller so that the system pressure
setpoint automatically resets downward when all the valves are less than 80% open, and it
automatically resets upward when one of the valves is more than 90% open.

e Troubleshoot the oxygen flow meters and the SCADA total plant oxygen flow calculation so that
they are within 10%.

2.3.3 EEM 3 — Setpoints and Algorithms Recommended to Achieve Energy Performance

e Target an initial startup blower pressure pressure of 10 psi. Include an automatic reset strategy
that polls the position of the air valves, and automatically lowers the pressure setpoint by 0.1 psi
if all valves are < 80% open for five minutes, and automatically increases the setpoint by 0.1 psi
if one of the valves is > 90% open for five minutes. If they all remain < 80% after five minutes
operating under the reduced pressure, then lower the pressure by another 0.1 psi. If one of the
valves reaches 90% open then increase the pressure setpoint by 0.1 psi and repeat.
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e Ensure that the DO setpoints are being maintained by reviewing SCADA trendlogs.
Ensure that the Blower pressure setpoint is being reset by reviewing SCADA trendlogs

e Analyze how quickly the plant reacts to changes in DO levels, and verify that the DO levels never
fall below 1.0 ppm threshold. Adjust control strategy as necessary to achieve this.
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3 ENERGY EFFICIENCY MEASURE COSTS

Table 3: Summary of EEM 1 Costs

EEM 1: Optimize UV System Controls
Item Description Bidder Total
1 Controls Equipment Wm Reilly Co $61,300
2 Installation Wm Reilly Co $3,300
3 Programming / Startup / Commissioning |Wm Reilly Co $8,500
4 New Control Boards estimate $35,000
5 SCADA Integration OCD Automation $8,800
Sub-Total $116,900
Sales Tax 0.0% SO
Contingency 5.0% $5,845

Total Cost Eligible for Incentives

Table 4: Summary of EEM 2 Costs

$122,745

EEM 2: Install New UV System and Optimize UV System Controls

Total Cost Eligible for Incentives

Item Description Bidder Total
1 UV Equipment Wm Reilly Co $225,000
2 Installation Wm Reilly Co $29,374
3 Programming / Startup / Commissioning |Wm Reilly Co $0
4 SCADA Integration estimate $8,800
Sub-Total $263,174
Sales Tax 0.0% S0
Contingency $13,159

Table 5: Summary of EEM 3 Costs

$276,333

EEM 3: Optimize Blower System Controls
Item Description Bidder Total

1 Equipment Control Engineers

2 Installation Control Engineers

3 Programming / Startup / Commissioning |Control Engineers $50,807

4 SCADA Integration Control Engineers
Sub-Total $50,807
Sales Tax 0.0% SO
Contingency 5.0% $2,540

Total Cost Eligible for Incentives

$53,347
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4 BASELINE AND ANALYSIS OVERVIEW

4.1 Baseline Description

The City of Camas, WA treats municipal wastewater for approximately 20,000 people and businesses.
Biological treatment of the wastewater requires adding dissolved oxygen with an aeration system, and
final disinfection is achieved by applying ultraviolet (UV) light to the water. Both of these treatment
processes have been evaluated for energy savings opportunities in this report.

The amount of wastewater being treated at any one time varies significantly throughout the year, and
because of this variation there is an opportunity to save energy by refining the operation of the treatment
processes. The variation in system flow is described here, followed by descriptions of the UV and
aeration systems.

System Flow Variations:

The plant is designed to treat 10 million gallons per day of wastewater (10 MGD). The actual amount of
wastewater that the plant treats varies from day to day, and from hour to hour. We have analyzed the
historical amounts of wastewater treated for several years, and the following is a representation of the
average daily flows for three and a half years:

Range of
Water | Days Occurring from Jan
Flows 2011 - June 2014
(MGD)

9-10 0 0%
8-9 0 0%
7-8 2 0%
6-7 8 1%
5-6 11 1%
4-5 39 3%
3-4 166 13%
2-3 971 76%
1-2 80 6%
0-1 0 0%

Thus the plant clearly is usually operating at flows well below the peak design. The table above shows the
average daily flows, and even within the course of one day the flow varies. Flow typically starts to
increase in the mornings as people wake up and start their day and as businesses begin production. Flows
typically drop off in the evenings, overnight, and on weekends. Peak flows are experienced during rainfall
periods.
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UV System:

The final treatment prior to leaving the plant is to apply ultraviolet light to the waterstream. This is

accomplished in the UV building. A
channel of water passes under the

floor, and UV lamps are placed directly
in the water so the ultraviolet light is
within a few inches of the water.

There are (4) arrays of UV lamps
(visible in the picture), and each array
is supplied power from a single
disconnect in the motor control center.
We recorded the power draw of each
array for ten days at the motor control
center, and we observed that all four
banks are operating at full power 24
hours per day.

Each array has (12) banks of
underwater lamps, and there is a single
power cord that provides power for the
single bank of lamps.

Each bank contains (8) lamps, and the
lamps are rated for a nominal 87.5
watts each.

Existing UV System Baseline

# of Arrays

# of Banks/Array

12

# of Lamps/Bank

Total # of Lamps

384

# of Lamps/Array

96

Nominal Watts/Lamp

87.5

Nominal Watts/Array

8,400

Nominal Watts for ALL LAMPS

33,600

Average Measured Watts for ALL LAMPS

32,085

Camas Wastewater Treatment Plant
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Aeration System:

The facility has four centrifugal blowers housed in the Blower Building that provide air at approximately
10 psi, primarily to the three aeration basins. There is also small amount of air (< 10% overall airflow)
delivered to the septic receiving station. Air can also be sent to the Head Cell Selectors, but they have
been manually closed and are expected to remain in that position for the foreseeable future.

The blowers were each designed to deliver 1,400 scfm at 9.5 psi. According to the computer readouts, the
airflow delivered ranges from 750 — 1,400 scfm at pressures that range from 9.7 — 10.2 psi.

Air delivered to the septic receiving tank should vary based on the level of water in the tank. During our
visit the setpoint was 55 scfm, and 134 scfm was being measured by the flowmeter.

Air delivered to the Head Cell Selectors supply coarse bubble diffusers used to mix the water. The air
feeding these zones has been manually closed for at least a year, as the operator is trying to minimize the
amount of air in the water at this location, to promote anaerobic (without oxygen) treatment.

Air delivered to the three aeration basins supplies fine bubble diffusers that are located in three zones of
each basin, for a total of nine zones. The first two basins are designed to operate with a DO setpoint of 2.0
ppm, to promote aerobic treatment. The third basin is designed to operate with a DO setpoint of 0.5 ppm,
to allow aerobic treatment while minimizing the amount of oxygen in this stage, because some of the
water from this stage is recirculated back to the head cell selectors, where they are trying to eliminate
oxygen. I

Each of these nine zones has
one DO sensor, one airflow
meter, and one automatic air
valve that was designed to
automatically adjust as
needed to maintain the proper
DO setpoint. These valves do
not work automatically, and
the valves have been
manually positioned so that
the system provides sufficient
air at peak plant loads. This
results in more air being
provided than is necessary
most of the time, especially
overnight and on weekends
when the plant loading is
lighter.

We have reviewed trends
from the SCADA system that
show the DO levels being
recorded in each zone of both
basins, and it is clear that the
DO setpoints are often
exceeded.
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The trend below shows ten days of actual DO levels in all three zones of Aeration Basin 1. Over this time,
the average DO levels in oxic zone 1 were 2.39 ppm, zone 2 was 5.07 ppm, and zone 3 was 2.52. So
while there were times when all the zones had too little oxygen in them, on average over these ten days
they all had more oxygen supplied to them than necessary, resulting in wasted electricity.

Time: 2:55:30 PM

Dats. 7/325/2014 City of Camas Wastewater Treatment Facility Q Station

Hide Header Screens Historical Overview Screen

Print All Reports Air Flow Reports DO Reports Basin 1 DO Reports Basin 2 DO Reports Basin 3 | Flow and pH Reports

Start: 7/17/2014 000 Spam 8 Day(s) 0:.00 Left Right | Ave /% On

W 05DOMOT Aeration Basin Mo.1 0X1.1 Oxygen 275 208 239 |8
050002 Aeration Basin No.1 OKX1.2 Oxygen 376 165 5.07
05D0M03 Aeration Basin MNo.1 OX1.3 Oxygen 043 032 252
Mo Tagname Chosen
Mo Tagname Chosen
Mo Tagname Chosen
Mo Tagname Chosen

p
Aeration Basin 1
Aeration Basin 2

Aeration Basin 3

FHEGGAGE

Mo Tagname Chosen

Print Screen
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The trend below shows ten days of actual DO levels in all three zones of Aeration Basin 1. Over this time,
the average DO levels in oxic zone 1 were 2.80 ppm, zone 2 was 3.99 ppm, and zone 3 was 0.68. So
while there were times when all the zones had too little oxygen in them, on average over these ten days
they all had more oxygen supplied to them than necessary, resulting in wasted electricity.

Time: 2:57:20 PM

Boie: SIS City of Camas Wastewater Treatment Facility Q Station

Hide Header Screens Historical Overview Screen

Print All Reports Air Flow Reports DO Reports Basin 1 DO Reports Basin 2 DO Reports Basin 3 | Flow and pH Reports
100.0%

7/17/2014

Start: 7/17/2014 000 Spam 8 Day(s) 0:.00 Left Right | Ave /% On

! | FulRange | ResetRangeto
W 05DOMD4 Aeration Basin Mo.2 0X1.1 Oxygen 157 260 280
O5DOMOS Aeration Basin No.2 OX1 2 Oxygen 237 393 398 48 ZoomRange |

05DOMOE Aeration Basin Mo.2 OX1.3 Oxygen [EE] 066 m

12:00:00 AM
p p

FHEGGAGE

Aeration Basin 1
Aeration Basin 2
Aeration Basin 3

Mo Tagname Chosen
Mo Tagname Chosen
Mo Tagname Chosen
Mo Tagname Chosen

Mo Tagname Chosen 8 AM to 8 AM

Show Last Da
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Here is a screen shot from the SCADA system showing the nine valves, setpoints and actual DO levels.
Three of the valves are in red (16, 17 & 18) because they have been closed and that basin is not in use,
nor is it expected to be used in the foreseeable future.

Dot £/2/2014. City of Camas Wastewater Treatment Facility & Szl

Hide Header

Screens Historical Dverview Screen

AERATION BASING

T0 1O Mo | Tag Walug Hi \alue Lo Value

FLASH SUBMERECI)?LE MPER SEC 05-DOM-0L |2.06  pem [10.00 0.00

MIXER 05-ASM-01 CLARIFIER

Running OVERLOAD 05-DOM-02 2,22 ppm 1000 0.00

e CYCLE ALARM » 05-DOM-03 |055  ppm (1000 0,00

TO

BLOWER 05-AFM-0L (0.1 scm [sD 0

CONTROL

SUBMERSIBLE MDXER |||l aeromic zonE ox-1 || [ aroBIc ZonE cx-2 || [[acroBic zonE ona AERATION BASIN ns-AFM0Z |00 scm |50

VALVE ACTUATOR VALVE ACTUATOR. ||| vaLvE ACTUATOR (|| RECYCLE PUMPNO. 1

Off FTS ALARM

MO, 2
05-ASM-02 05-AFM-03 (0.0 sdm |50
Funning OVERLOAD U5-AFM-04 05-AFM-05 05-AFM-05

!

ARRLL

0S-AFM-04 (7.7 scfm 450

crcle aarM ||| 65.9% 68.2% 22.4% EXFALLT 4SO FALLT

0
0
OS-AFMAO0S 1055 scfm |450 0
05-AFM-06 |26.5  scfm |400 i}

Taq Yalug Hi Value Lo Yalue

05-DOM-04 (2,05 ppm (10,00 0.00

SUBMERSIBLE MIXER || || AEROBIC ZOME -1 || | AEROBIC ZONE 0X-2 (||| AEROBIC ZONE Cx-3 AERATION BASIN
e VALYE ACTUATOR VALVE ACTUATOR || || vALYVE AcTUATOR ||| RECYCLE PLMP NG, 2
Running  CVERLOAD ESEFHIY 05-AFH-11 EEHE Rumning  FT% ALARM
cocieacan |||l 100.0% 7L4% 26.7% EXFALLT VD FAULT

05-DOM-05 (3.02  ppm [10.00 0.00

05-DOM-D5  (0.26  ppm [10.00 0.00

05-AFM-07 |01 scfm |50 0

05-AFM-08 (0.0 scfm (50

EEEEE® @@E | BEEEEEES @)

Sl 05-AFM-17 (0.4 scfm {400

05-AFM-18 |0.6  scfm (400

SUEMERSIBLE MIXER. 05-AFM-08 |00 scfm |50 0
NO, 4
05-ASME04 05-AFM-L0 1726 scfm 450 0
FUINS e ALan OS-AFM-1L |343.6 scfm (450 0
2] asariz [14.7 scm [ao0 B
Mo. | Tag Walug Hi Value Lo Value
SUBMERSIBLE MIXER || | AFpoRIC ZOME 0X-1 || || AEROBIC ZOME 0x-2 ||||AEROBIC ZOME OX-3 RE‘(\:%TQEUN‘?@%\‘ 3 @ vspomor {000 pom [10.00 0.00
gheioE WALVE ACTUATOR WALVE ACTUATOR VALVE ACTUATOR. £ PP N v o am
Off S OWERLOAD 05-AFM-16 05-AFM-17 05-AFH-18 Running R . 05-DOM-05 | 0. ppm | .
cvele aeen ||| 2.5% manoal |[lz1% mamual |||lLo% masual | Sorel wso e (@3] osooros 000 ppm [10.00 0.0
05-AFM-L3 |00 scfm 50 0
O5-AFMFL4 |00 scim [0 ]
SUEMERSIBLE MIXER. L]
MO, & [5] | o5-aFm15 |01 scim [s0
SELECTOR 05-ASHH05 =
ZOMEAR | ||OFF OVERLOAD [te]
17

0
05-AFM-16 |05 scfm (500 0
0
0

=

There is a Blower Master Control PLC that communicates with the Blower Building Level PLC, the
individual Blower PLCs, and the Pacscan/Rotork controller.
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4.2 Overview of Technical Approach

Custom spreadsheets were used to calculate the existing energy use, and proposed energy use for the
measures evaluated in this report. After the existing energy use was calculated, it was compared to the
actual metered energy use of the facility to be sure that the existing energy use is reasonable. The results
of these spreadsheets are included in the appendix of this report.

4.2.1 Data Monitoring Results

Three and one half years of operational logs, 1/1/2011 — 6/30/14, was obtained for the overall plant from
the on-site supervisor. Data was provided as average daily values. The following data was obtained from
the on-site supervisor:

Plant Flow (MGD)
BODS5 (mg/L)

BODS (Ib)

Suspended Solids (mg/L)
TSS (1b)

Ammonia (mg/L)
Ammonia (Ib)

Nk W=

From the data above, we analyzed and determined an annual average daily flow profile as follows:

Range of
Water | Days Occurring from Jan
Flows 2011 - June 2014
(MGD)

9-10 0 0%
8-9 0 0%
7-8 2 0%
6-7 8 1%
5-6 11 1%
4-5 39 3%
3-4 166 13%
2-3 971 76%
1-2 80 6%
0-1 0 0%

Spot (instantaneous) power (kW, volts, amps, power factor) measurements were taken on the operating
blower while we adjusted the operating pressure across the range of pressures that the systems operate
under throughout the year. Three different readings were taken, at 9.7 psi, 10.0 psi, and 10.2 psi. We
interpolated linearly between these pressure readings to assume power at 9.8 psi, 9.9 psi, and 10.1 psi.

Current (amp) measurements were also taken on the four banks of UV lamps, and on the four blowers for
ten days (7/15/14 — 7/25/14). Only one blower operated at a time, averaging 75 kW, and we are informed
this is typical. Using the volts and power factor averages from our spot measurements, the one blower
operating at a time averaged 75 kW. The current draw is seen to take sharp drops and spikes, and this
correlates to times when the operator manually changed the pressure setpoints.

All four UV banks operated all the time, averaging 32 kW, and we are informed this is typical.
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Figure 2: UV Current

4.2.2 Load Profiles

A daily load profile of the UV system was developed to model the proposed UV energy use. The load is
based on the daily average flow rates. The existing UV energy use is constant 24 hours per day all year.

An hourly load profile was developed to model the existing baseline and proposed blower energy use. For
the existing profile we plotted the measured kW at five different pressures, and we applied a % use load
for each pressure so that the average annual kW matched the average kW recorded during nine days in
July 2014. For the proposed profile we assumed that for all the hours operating at a given pressure, only a
small percentage of hours are needed at this pressure, and most of the time the needs can be satisfied at a
lower pressure. We were unable to use manufacturer curves to determine annual airflow delivered, nor
were historical data available to us to use any other means to extrapolate the annual energy use. The

annual utility use if a fairly flat profile, so it seems safe to assume the blower operates at this average
condition all year.
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4.2.3 Baseline Analysis

Both the UV and blower power were modeled assuming the average kW recorded in July is the same as
the average kW used all year, 24 hours per day.

The blower analysis correlated this to pressure and power plots that were recorded on site, using
measured kW values for three different operating pressures (9.7, 10.0 and 10.2 psi) and linearly
interpolating points between. These values were used because the operators inform us that these are the
maximum and minimum (and near the middle) manual setpoints they typically use to adjust airflow to the
aeration basins. There is no historical SCADA data that the owner has been able to provide to use any
other assumptions. We assumed a corresponding % use per year profiles that was applied to these seven
pressure/power points and modified them until the annual blower power average matched the average
recorded power in July.

Final combined baseline energy use was determined to be 936,781 kWh/yr.

Note: It is anticipated that the blower energy use does vary from season to season, depending on
both the weather and the loads imparted on the plant. The loads are primarily a function of flow,
BODs, and ammonia. Because the power will likely vary throughout the year, the baseline
energy use for the blower for the utility incentive program may be adjusted prior to the
EEM being installed. This can be accomplished by measuring the blower power flow for one
additional week in the winter, and two additional weeks in the spring or fall, and then averaging
the four weeks of blower power and assuming that on an annual average the plant operates at the
average power recorded during these four weeks. An alternate method to adjust the baseline
energy use for the utility incentive program is to measure the blower power for four consecutive
weeks, while simultaneously having the SCADA record hourly values of the flow, ammonia and
BODs both entering and leaving the plant. The blower power can then be described as a function
of flow, ammonia and BODs. This function can then be applied to the historical flows to calculate
the annual baseline energy use for the blowers. In order for this method to be used, the SCADA
system must be capable of recording the trends at precise intervals and downloading this data for
utility review. This does not currently seem to be in place at this point in time.

4.2.4 EEM 1 - Optimize UV System Controls Analysis

The UV was modeled with controls that vary the power based on the wastewater flow. The manufacturer
of the UV system (Trojan) provided the power required at various flows, and we assumed flows over the
last 3 2 years are typical.

4.2.5 EEM 2 - Install New UV System and Optimize UV System Controls Analysis

The new UV was modeled with reduced power demands, and controls that vary the power based on the
wastewater flow. The manufacturer of the new UV system (Trojan) provided the power required at
various flows, and we assumed flows over the last 3 % years are typical.

4.2.6 EEM 3 - Optimize Aeration System Controls Analysis
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The aeration system was modeled with reduced pressure requirements resulting from providing only the
amount of air needed, and a control strategy that automatically lowers and raises the pressure setpoint as
needed, based on actual demand.
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4.3 Key Assumptions

4.3.1 Key Assumptions for Baseline Analysis

The following key assumptions were made in the baseline analysis:

1. UV Power draw is constant all year.
2. Annual Average Blower Power is equal to the average blower power recorded over ten days in
July, 2014.

4.3.2 Key Assumptions for EEM 1 — Optimize UV System Controls Analysis

The following key assumptions were made in the EEM analysis:

e The proposed power required by the UV matches the power requirements that the manufacturer
(Trojan) stated.

e Adequate decontamination levels will be achieved by using the proposed UV power requirements
from the manufacturer (Trojan)

e The flows through the plant will remain the same as the last 3 % years

4.3.3 Key Assumptions for EEM 2 Install New UV System and Optimize UV System
Controls Analysis

The following key assumptions were made in the EEM analysis:

e The proposed power required by the new UV matches the power requirements that the
manufacturer (Trojan) stated.

e Adequate decontamination levels will be achieved by using the proposed UV power requirements
from the manufacturer (Trojan)

e The flows through the plant will remain the same as the last 3 % years

4.3.4 Key Assumptions for EEM 3 Optimize Aeration System Controls Analysis
The following key assumptions were made in the EEM analysis:

e One blower operates to satisfy the demand all year.

e Atpressures of 9.7, 10.0 and 10.2 psi the power recorded on site are typical throughout the year
for the same operating pressure.

e Between the three pressures above the power will change linearly as the pressure changes.

e At operating pressures below 9.7 psi the power of the blower will only be reduced by 1 kW per

psi.
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e The airflow requirements of the plant will not increase in the future (this implies that the overall
flow, BODs and ammonia levels do not increase).

o The following assumptions are made regarding the proposed operating pressures:

3% of the airflow at a given existing pressure is actually required to be at a pressure that high

5% of the airflow at a given existing pressure is actually required at 0.1 psi lower than existing

7% of the airflow at a given existing pressure is actually required at 0.2 psi lower than existing

9% of the airflow at a given existing pressure is actually required at 0.3 psi lower than existing

11% of the airflow at a given existing pressure is actually required at 0.4 psi lower than existing

13% of the airflow at a given existing pressure is actually required at 0.5 psi lower than existing

15% of the airflow at a given existing pressure is actually required at 0.6 psi lower than existing

13% of the airflow at a given existing pressure is actually required at 0.7 psi lower than existing

11% of the airflow at a given existing pressure is actually required at 0.8 psi lower than existing

9% of the airflow at a given existing pressure is actually required at 0.9 psi lower than existing

4% of the airflow at a given existing pressure is actually required at 1.0 psi lower than existing

For instance, when the blower currently delivers air at 10.2 psi, only 3% of the time
does the air need to be at this high of a pressure, 5% of the time it can be delivered at
10.1 psi, 7% of the time it can be delivered at 10.0 psi, 9% of the time it can be
delivered at 9.9 psi, etc. These assumptions lead to the anticipated plant typically
operating at 9.5 psi +/- 0.2 psi for 60% of the year.

e The overall energy savings calculated for this EEM is 41% of the existing blower energy. This is
a relatively high percentage energy savings to expect and there are several factors that lead us to
conclude that the predicted energy savings are reasonable. The system is operating with manual
controls — and these must be set to meet the worst case conditions — resulting in delivering too
much air. The system is also operating with fixed pressure, which means it is always delivering
air at a higher pressure than needed. The system is essentially operating manually to clean the
water, and it is doing a good job of that, but it is doing it at the expense of energy use. Just as we
saw in the UV system running out of control — where we are predicting over 75% energy savings
for that system.
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4.4 Summary of Results

Table 6: Modeling Summary - Recommended Package

uv Blower Total
System | System System Energy Energy
Energy | Energy Energy Savings Savings
EEM Description (kWhlyr) | (kWhl/yr) | (kWhl/yr) (kWhlyr) (%)
Baseline (UV & Blowers) 281,064 655,716 936,781
1 |Optimize UV System Controls 77,041 655,716 732,758 204,023 21.8%
3 |Optimize Aeration System Controls 77,041| 383,865 460,907

271,851

Camas Wastewater Treatment Plant
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5 COMPLETION REPORT PLAN

After EEMs have been installed and are online and operating in a steady state manner, it is necessary to
provide a completion report. Project incentives are paid upon utility and BPA approval of the completion
report. In general, the completion report consists of the following:

1. Measurement and verification (M&V) of installed EEMs
2. Summary of commissioning of installed EEMs
3. Summary of actual projects costs of installed EEMs

The completion report will document the actual energy savings achieved by each EEM and actual
implementation cost. The estimated energy savings and implementation costs provided in this project
assessment may differ from what is ultimately determined in the completion report.

In most cases, the TSP consultant that provided this project assessment report will be utilized for the

completion report. Funding of the TSP consultant for the completion report is available from BPA upon
BPA approval. BPA may require the City of Camas to share a portion of the TSP consultant cost.

5.1 Measurement and Verification Plan

M&V will be provided for each installed EEM. The equipment installed for each EEM will be verified
and documented. To verify EEM performance, the following data will be obtained:

UV current draw (amperes) for all four banks

Blower current draw for all four blowers

Blower discharge pressure

Blower total airflow

Plant Daily average influent and effluent flow (MGD) and BOD (Ib), TSS (Ib) Ammonia (1b)

Al e

The facility SCADA system and/or portable data loggers can be utilized to obtain the data.

For EEM 1 Four weeks of data will likely be necessary to verify EEM performance. At the same time the
UV current is measured, the SCADA should be recording the flowrate. The measured current can then be
correlated to actual flowrates, and then the historical annual flowrates can be used to project future annual
energy use based upon the four weeks of recorded data, correlated with historical annual flowrates.

For EEM 2, Four weeks of data will likely be necessary to verify EEM performance. We suggest one
week during the summer, one week during the winter, and two weeks in either the Fall or Spring — during
times which represent typical conditions for the plant. The average power recorded during these four
weeks would then be used to calculate the annual energy used by the blowers.
Note: As an alternate to measuring the power of the blowers for one week in the summer, one
week in the winter, and two weeks in the fall or spring — instead four consecutive weeks could be
recorded at the same time that the plant SCADA records flow, BODs and ammonia loads on the
plant in at least hourly values. This four week of data could then be used to correlate the after-
upgrade blower power against plant flow, ammonia and BODs — and then a model could be used
to calculate the annual energy that this blower would use based on historical flows, BODs and
ammonia loads and the after-upgrade measured power.
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The baseline developed in this PAR will be revised based on recording the power of the blowers
measured over four weeks — one week in the summer, one in the winter, and two weeks in the fall or
spring. The average power recorded during these four weeks will be used to calculate the revised baseline
energy used by the existing blowers prior to this upgrade.

If there are changes to the way the plant operates it may necessitate further changes to the baseline energy
use of these systems. If there is a significant change in the amount of and/or the quality of influent
received at this facility it may necessitate a change to the baseline energy use. If there is a significant
change in the amount of and/or the quality of effluent sent out from this facility it may necessitate a
change to the baseline energy use.

5.2 Instrumentation Required

Portable data loggers and SCADA will be used to provide M&V and commissioning of the EEMs. The
existing facility SCADA system will be utilized to obtain the necessary data for the airflow and discharge
pressure. Daily logs of plant flows, TSS, BOD and ammonia will be used to track changes to the plant
operation. Portable loggers will be used to measure the current draw of the UV and blower systems.

5.3 Personnel Required

Plant personnel will be asked to provide the following as part of the preparation of the completion report:

A tour of the installed EEMs

Forward periodic downloads of SCADA system hourly data by email to completion report agent
Forward daily logs of flows and BODs, TSS, ammonia to completion report agent
Documentation of EEMs implementation costs

el S

5.4 Logistical Requirements

Multiple site visits are anticipated as part of the completion report process:

e Prior to upgrade being installed — one trip to install portable loggers in the Fall, and one trip
to retrieve them

e Prior to upgrade being installed — one trip to install portable loggers in the Winter, and one
trip to retrieve them

e After the upgrade — one trip to install loggers and one trip to retrieve them — this may happen
one time for four weeks consecutively — or it may happen in three different time periods —
one in the summer, one in the winter, and one in the spring or fall.
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6 APPENDIX 1-ENERGY CALCULATIONS

Calculation of Savings for EEM 1 — Optimize UV System Controls

Energy Use Calculation with Existing UV 3000 System

Existing Proposed UV
Existing (UV Proposed UV Energy
Average |Days/ |UV Power|Energy UV Power|Energy  |Savings
MGD Year |(kW) (kwh) (kW) (kwh) (kwh)
9.5 0 32 0 25.2 0 0
8.5 0 32 0 25.2 0 0
7.5 1 32 440 16.8 230 210
6.5 2 32 1,761 16.8 922 839
5.5 3 32 2,421 16.8 1,268 1,153
4.5 11 32 8,584 16.8 4,495 4,089
35 47 32 36,536 8.4 9,565 26,971
2.5 278 32| 213,715 8.4 55,951| 157,763
1.5 23 32 17,608 8.4 4,610 12,998
0.5 0 32 0 8.4 0 0
TOTALS 365 281,064 77,041 204,023

Calculation of Savings for EEM 2 — Install New UV System and Optimize UV System Controls

Energy Use Calculation with New UV 3000PLUS System

Existing Proposed UV
Existing |UV Proposed UV Energy
Average |Days/ |UV Power|Energy UV Power|Energy  |Savings
MGD Year (kw) (kwh) (kw) (kwWh) (kwWh)
9.5 0 32 0 16.8 0 0
8.5 0 32 0 15.1 0 0
7.5 1 32 440 14.3 196 244
6.5 2 32 1,761 12.6 691 1,069
5.5 3 32 2,421 12.6 951 1,470
4.5 11 32 8,584 10.1 2,702 5,882
3.5 47 32 36,536 8.8 10,044 26,493
2.5 278 32| 213,715 7.1 47,559 166,156
1.5 23 32 17,608 6.3 3,457 14,150
0.5 0 32 0 6.3 0 0
TOTALS 365 281,064 65,600( 215,464
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Calculation of Savings for EEM 3 — Optimize Aeration System Controls

Existing Energy Use Calculation

Proposed Ener

Use Calculation

Existing |Existing Proposed |Proposed [Prposed
Average |[Annual Average |Annual |Energy
Pressure |% of |Hours /|Power |Energy Pressure |% of |Hours /|Power Energy |Savings
(psi) Time |Year (kw) (kwh) (psi) Time |Year (kw) (kwh) (kwh)
10.2| 60%| 5,256 82|429,845 10.2| 2% 158 82 12,895 416,950
10.1| 20%| 1,752 73|127,267 10.1| 4% 315 73| 22,908 104,359
10.0| 9% 788 64| 50,038 10.0| 5% 479 64| 30,427 19,611
9.9] 5% 438 56| 24,488 9.9 7% 648 56| 36,241| -11,753
9.8 4% 350 48| 16,911 9.8 9% 823 48| 39,784| -22,873
9.7 2% 176 41| 7,168 9.7| 11%| 1,000 41| 40,739| -33,572
9.6 0% 0 9.6| 13%| 1,176 40| 46,699 -46,699
9.5| 0% 0 9.5| 13%| 1,141 39| 44,166 -44,166
9.4 0% 0 9.4| 12%| 1,035 38| 39,060[ -39,060
9.3| 0% 0 9.3| 10% 899 37| 33,007 -33,007
9.2| 0% 0 9.2| 7% 587 36| 20,967 -20,967
9.1] 0% 0 9.1] 3% 261 35 9,066 -9,066
9.0 0% 0 9.0| 2% 132 34 4,462 -4,462
8.9 0% 0 8.9 1% 105 33 3,445 -3,445
TOTALS [100%| 8,760 75|655,716| |TOTALS |100%| 8,760 44| 383,865| 271,851
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7 APPENDIX 2 — EXISTING UTILITY USE

This site has three electric meters. There is one meter that is attached to the UV building, and the UV
energy use appears on this meter. There is one meter that is attached to the Blower building, and the
Blower energy use appears on this meter. There is one other smaller meter in a storage shed building, and
most of the load served by this meter has been moved to the UV meter over the last few years.

Overall the energy used at these meters is fairly constant over the course of a year, and is fairly consistent
from year to year.

Electric Consumption (3 meters) (kwh), 2011-2014
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2011 2012 2013 2014 |last12 Mo.| Ave.

January 168,320 | 159,520 | 163,600 | 163,600 | 163,813
February 169,600 | 149,120 | 161,520 | 161,520 | 160,080
March 164,400 | 137,280 | 163,440 | 163,440 | 155,040
April 178,880 | 143,200 | 181,360 | 181,360 | 167,813
May 156,880 | 162,240 | 170,000 | 170,000 | 163,040
June 164,160 | 135,840 | 154,720 154,720 | 151,573
July 156,240 | 142,880 | 153,200 153,200 | 150,773
August 172,800 | 154,160 | 125,120 125,120 | 150,693
September 177,840 | 144,160 | 125,760 125,760 | 149,253
October 155,200 | 149,840 | 160,480 160,480 | 155,173
November 179,360 | 140,160 | 136,080 136,080 | 151,867
December 160,480 | 149,040 | 174,400 174,400 | 161,307
Total 1,001,920(1,882,480| 1,762,240| 994,640 | 1,869,680 |1,880,427
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Electric Consumption (Blower Bldg) (kWh), 2011-2014
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Electric Usage (Blower Bldg meter) (kWh)
2011 2012 2013 2014 |Last 12 Mo. Ave.
January 102,240 | 110,880 | 119,760 | 119,760 | 110,960
February 102,000 | 105,600 | 116,400 116,400 108,000
March 97,440 99,120 | 118,800 118,800 105,120
April 113,280 | 105,120 | 132,960 | 132,960 | 117,120
May 107,040 | 120,000 | 127,440 127,440 118,160
June 121,200 | 99,360 | 116,640 116,640 112,400
July 90,960 | 105,360 | 109,920 109,920 102,080
August 103,680 | 114,000 | 92,880 92,880 103,520
September 109,680 | 105,360 | 98,400 98,400 104,480
October 102,240 | 110,880 | 120,720 120,720 | 111,280
November 112,800 | 103,920 | 99,840 99,840 105,520
December 97,920 | 105,120 | 125,040 125,040 | 109,360
Total 617,280 |1,287,840(1,286,880| 732,000 | 1,378,800 |1,308,000

Note 1: The Blower Building meter accounts for 70% of the overall site energy use
Note 2: The Blower equipment energy use accounts for 50% of the Blower Building metered energy use
Note 3: The Blower equipment energy use accounts for 35% of the overall site energy use

Camas Wastewater Treatment Plant 33 Project Assessment Report




Electric Consumption (UV Bldg) (kwh), 2011-2014
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Electric Usage (UV Bldg meter) (kWh)
2011 2012 2013 2014 |last12 Mo.| Ave.
January 41,680 48,400 43,680 43,680 44,587
February 42,480 43,440 44,880 44,880 43,600
March 43,600 38,080 44,480 44,480 42,053
April 42,000 37,840 48,160 48,160 42,667
May 38,880 | 42,000 | 42,320 | 42,320 41,067
June 42,720 36,320 38,000 38,000 39,013
July 30,960 37,440 43,120 43,120 37,173
August 32,800 | 40,000 | 32,080 32,080 34,960
September 33,680 38,640 27,200 27,200 33,173
October 30,320 38,800 39,520 39,520 36,213
November 38,480 | 36,160 | 36,080 36,080 36,907
December 38,960 43,760 49,120 49,120 43,947
Total 205,200 | 486,160 | 473,200 | 261,520 488,640 475,360

Note 1: The UV Building meter accounts for 25% of the overall site energy use

Note 2: The UV equipment energy use accounts for 59% of the UV Building metered energy use

Note 3: The UV equipment energy use accounts for 15% of the overall site energy use
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Electric Consumption (Shed Bldg) (kwh), 2011-2014
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Electric Usage (Shed Bldg meter) (kWh)

2011 2012 2013 2014 (Last12 Mo.| Ave.
January 24,400 240 160 160 8,267
February 25,120 80 240 240 8,480
March 23,360 80 160 160 7,867
April 23,600 240 240 240 8,027
May 10,960 240 240 240 3,813
June 240 160 80 80 160
July 34,320 80 160 160 11,520
August 36,320 160 160 160 12,213
September 34,480 160 160 160 11,600
October 22,640 160 240 240 7,680
November 28,080 80 160 160 9,440
December 23,600 160 240 240 8,000
Total 179,440 | 108,480 | 2,160 1,120 2,240 97,067
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8 APPENDIX 3 - EXISTING PLANT USAGE

The owner has provided us with 3 % calendar years of plant usage history, detailing the quantity and
quality of the wastewater that enters the plant to be treated. To calculate the proposed energy use, we have
assumed that the future plant usage will remain relatively constant. If the quantity (or quality) of the
wastewater entering the plant to be treated changes significantly in the future, then this will affect the
future energy use. Likewise, if future regulations require changes in the quality of the treated effluent
leaving the plant, this will also affect the future energy use.

0 Plant Influent
2 = n
o S B A _ n E S
2 2 £ = B = o 2
e 3 o 5 2 E A 5 o
S 2 2 g - £ 2
E | s
AVG 2.5 108 2221 130 2733 44.2 893
MIN 1.9 32 1189 25 411 14.6 500
MAX 6.6 214 8454 472 17014 | 73.8 1441
TOTAL 918.1 464,106 568,418 184,899
0 Plant Influent
= | = S s | =
e | B (3= 3 | £ | %
g 3 £E = e = © E
o 2 Q o e E % 5 2
S8 | 2 g P B
3 < <
AVG 2.748 100 2206 129 2842 39.4 874
MIN 1.928 36 813 2 40 0.3 7
MAX 7.534 237 4463 2426 | 51634 | 59.1 1614
TOTAL | 1,003.1 458,879 591,179 180,993
( Plant Influent
5 = —
=) = —_ 5 B 3
) o K v m E =
= 2 £ = % = E z
a 2 Q 5 e E A 5 9
sl 8 | 8 |3 S T
3 < <
AVG 2.416 112 2,229 138 2,706 39.8 790
MIN 1.867 45 1,024 38 1,004 10.1 356
MAX 7.093 347 7,903 602 11,015 | 60.7 1,426
TOTAL 881.8 465,801 565,577 163,516
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Plant Influent

= | = 5 3 | 3

8 = m 3 . - S =

2 = £ = S 2 = =

© ~ ~ —

a 2 ) a © é wn c )

2 3 = | & : 2 :

z s <
AVG 2.711 92 2026 93 2066 35.0 763
MIN 1.989 51 1265 35 834 10.3 260
MAX 5.115 217 4327 247 6922 93.1 1703

TOTAL 490.7 206,692 212,839 78,539

Note: The table above for 2014 only covers ' the year — through June 30, 2014
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9 APPENDIX 4 - VENDOR QUOTES

Vendor Quote for EEM 1 — Optimize UV System Controls

TROJAN V'

WATER SON=IDSHNGET

UV3000™ DISINFECTION SYSTEM
UPGRADE

For

CITY OF CAMAS WWTP
1129 S. E. POLK STREET
CAMAS, WA 98607

ATTENTION: JIM DICKINSON

Date: July 24, 2014
Report No: RO _Project No_311103

NOTICE
This report is proprietary and may not be reproduced or
distributed to parties not directly associated with the
Camas, WA WWTP
without the express written permission of Trojan Technologies.

TADNAN CECHAOLUNGEES 3050 GOAE IO LR M0, GREAT, DRHADL MOV AT T 90 AGFS430  F LIDAGT 9530 e TROUA UV DR

Copyright & try Trojam Techmologies. Al ights msareed Mo part of this docunsant movy b reproducsd, siomed in a metrisval sysen, or tesmited
inany form or b aney mpans githoet poristen narnissios of Tenia schoolosig Bogalofs
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Vendor Quote for EEM 1 — Optimize UV System Controls (continued)

WRTER WU IREHEET

The UW3000 systemn’s SCC (system control center) was modified some fime ago and can no
longer be supported by Trojan Technologies. It is recommended that the site upgrades the SCC
to a new platfiorm andfor consider upgrading the V3000 system fo a newer LN disinfection
technology.

The following factors have been consideredfincorporated into the SCC upgrade recommendation:

= Ltilize Trojan's standard AB Compact Logix PLC platform; this enables the new SCC to be
utilized within an overall system upgrade to a 3000+ in future

=  Programming will be for the original Uv3000 control philosophy and will incorporate the 4™
added bank into the control architecture

= Any control or communication boards within the existing UV egquipment are considered fo
be in good working order; any other items modified or removed during the previous SCC
modifications have not been allowed for in the quoted scope of works

The recommended scope of work, equipment and services to upgrade the SCC are described on
the following pages. Should you require any clanfication or if you have any guestions then please
call or email.

Yours truly,

Original Signed by Mark Eyre

Mark Eyre

Municipal Service

Refurbizhment & Optimization

TGS TECHNOLNEES 3050 GOAE J0=00 DOk 30, GROATE, SRRADA MU AT? T S0 A67 8430 F 0067 3530 s RO Uy, DOM

Copyright © by Trojen Techmologies. All ights mesarved. Mo part of this documsant mory be reproduced, stomed in a metrisval sysem, or teemitted
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Vendor Quote for EEM 1 — Optimize UV System Controls (continued)

TROJAN U‘U

WRTER WU IREHEET

System Control Center (SCC) Scope of Supply: Parts

A new System Control Center (SCC) shall be s:.pnli-ed to monitor & control the UY System
and contains the main components as outlined in the table belﬂw The price does not allow
for site installation services. Site senvice is described separa

DESCRIPTION UHIT MDDEL NUMBER. /
COMMENT

1 Processor: AB Compact Logix L35 176535
1 Operator Interfface: PanelMiew Plus 700 | 2F11P-T7C4D1
Color, 7 inch
1 SCADA Communications Ethemet/P Built into PLC
1 Fanel 30°H x 30°W x 12D estimated (new | Panel Construction: 304 S3;
cabinet required). wall mounted, outdoor location;
sunshade, NEMA 4X enclosure
rating; service outlet; panel
heater, lifting lugs.
Electrical: 120VAC, 60 Hz.
Drawing approval process
confirms site fitlocation.
1 Digital Inputs/Outputs 16M6 available
1 Analog Inputs/Outputs 410 available
1 PLC Programming & testing Downloaded and configured to
original site control philosophy
Total SCC Panel Price US$ | 61,300.00

System Control Center (SCC) Scope of Supply: Service

The following site service will be required to complete the inspection, commissioning and

startup of the new SCC.
Certified Total Price
Description Technician (USS$)

Travel Days, estimated, invoice @ actual 2-Service 2.820.00
Site Days Required, estimated invoice @ actual 3-Sernvice 4 380.00
Number of Technicians 1-Senvice nia
Daily Rate (US§) 1,460 nia
Airfare, estimated, invoice @ actual (US§) 1,200 ea 1,200.00
Total Service Price US$ 8,500.00
HOTE: Travel &5 Dased on Ublizing Trojan Techinician 4 51,460 oJy rae; Unlzng cerfed tecnician mom kcal Trojan representaive

could reduce travel {days & filghtrear) to nl; we would ullitze most cost effective service technician as per owerall order and cushomers'
prefenenca.

TN TECHNOLUDEES 3050 GOAE 3023, LAk M0, GHOATIG, DRRADA HEYATY T B 1678430 F DIBAGT 53D Wiaes. " Rah Jun DOM

Copyright © by Trojen Techmologies. All ights mesarved. Mo part of this documsant mory be reproduced, stomed in a metrisval sysem, or teemitted
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Vendor Quote for EEM 1 — Optimize UV System Controls (continued)

ATER W= IREHVET
Site Responsibility:

Site will be responsible for approving (or providing approval as noted) the submittal
drawing(s) and SCADA address list (if applicable). Site will be responsible for removing the
old SCC panel & installing & mounting the new SCC panel as indicated on the final drawing.

Site will be responsible for the fransfer of {or new supply of) the following connections from
the old panel to the new panel:

One (1) 120 volt, 60 Hz, 1 Phase, 2 wire (plus ground), power supply

One (1) ground link, 14 gauge minimum type TWH stranded, daisy chained to the
PDC's

Serial communication links from the PDC's (daisy chained)

One (1) analog input from the plant flow meter

One (1) digital input from the Low Level Sensor & seven (7) digital outputs (banks
status, alarms, heater)

One communication cable from plant SCADA (if required)

Any communications wiring that is too short for direct connection to the new SCC
panel connections will have to be replaced as “splicing” is not allowed

Ng ppw s

Nore thar panel insiallation and power connections are required o be completed prior
to Cerified Service Technician arrival on site. Failure for site to be ready could result
in technician needing to return ar additional cost.

Site will be responsible for making operators available for training on the new SCC control
panel.

Trojan Responsibility:

Trojan will be responsible for providing submittal drawing(s) for site approval (or approval as
nioted).

Certified Service/Control Technician is responsible for:

1. Verifying correct installation (power, mounting, configuration, communications, etc) of
the SCC;

2. Verifying comect SCC/PDC operation;
3. Providing operator training.
Documentation:
One electronic copy of the following documentation will be supplied by Trojan:
1. Submittal drawings for approval; final (as approved) submittal drawings
2. Appropriate sections of the O&M Manuals updated

TR CECHSOUNEES 3056 GDAE 30R3. LOL MM, GFEAT0G, SAHAT, MUV AT! TR 678430 F LI0CIGT 8530 W ROy D0M

Copyright © by Trojen Techmologies. All ights mesarved. Mo part of this documsant mory be reproduced, stomed in a metrisval sysem, or teemitted
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Vendor Quote for EEM 1 — Optimize UV System Controls (continued)

WaTER WON=IDEHEE™
Terms & Conditions:

Trojan Technologies Terms and Conditions of Sale and Senvice apply and are available upon
request.

Shipment terms are ExWorks (ExW) London Ontario Canada. Partial shipments allowed.
Freight costs are available on request and freight will be added to the invoice.

Payment terms are NET 30 days.

Quote validity is 30 days.

Delivery is 10 -12 weeks to be confirmed at order placement.

Warranty is one (1) year materials and labour.

Daily Rate and Travel Daily Rate, if quoted, includes hourly rate, accommodations, and
meals. It does not include airfare.

Airfare, if quoted, is an estimated cost and assumes the flight is booked at least 14 days in
advance. The actual air fare receipt will be provided and the final invoice adjusted
accordingly.  Airfare within Morth America is booked on the basis of fully flexible refundable
economy class tickets with aifine of choice.

Trojan employee on-site work will be performed during the working hours of 0830 — 1700
Monday through Friday except for statutory holidays. If site accessfworking hours are
different from this then please advise and we will work to accommodate site hours.

Purchase order must state that “Canadian labor, service and technical support on site from
Trojan Technologies is required™. In addition, a “letter of invitation™ on company letterhead
will be requested after PO receipt. We will advise our requested wording (based on the PO
received) to ensure it matches the PO, both of which will provide USA customs and passport
control officers with the required supporting paperwork to allow our entry to complete work.

TN TECHNOLUDEES 3050 GOAE 3023, LAk M0, GHOATIG, DRRADA HEYATY T B 1678430 F DIBAGT 53D Wiaes. " Rah Jun DOM

Copyright © by Trojen Techmologies. All ights mesarved. Mo part of this documsant mory be reproduced, stomed in a metrisval sysem, or teemitted
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Vendor Quote for SCADA (Wonderware) Integration of EEM 1

Rlch Davls
From: Jusin Cofon Jdootionfocdauinmaiion.com]
S=nt ‘Wednesdsy, Saplember 3, 2014 225 PM
Too Rich Daviz
Co: Justn CoRon
Subjaat City of Camas Humbers:
U System
Approach
= e woulo use S50W corbactors to tumm the Us on and off. This was an ides propossd by 8 Trojan tedh Support
person

& They do ot publish nor are they willing ta seil the: protocol used to communiorbe with the: UV boands.

= Am=wCompact Login FLE withan analog input cand (fiow snd inkensities) snd & relay owtput osnd would replaos
the SLOO00.

*  |nkensity Sgnsls onthe U ans 4-30ma. An on-bosrd | Eo | isdebor waoukd allow the new Lo FLE to read the
ity veslues.

#  Flant fiow would be wirssd ko the nes PLE, or ssnt scross the nsbwork.

Site discovery

ﬁ::a:ﬂrmrg Wandanware prosrRTIming mt the smnt BT anc looay Cost of SCADA integration only

FLC part
= [Power supoly
& TP
& Felay output modulk
& Anakoginput moduls
= Coordination with slecrical contracdor
= Startup and testing/tuning

Price: 237,880
- 53,000 {indug 480V contactors)
Price if OCD does Wanderwere only: @
Bloweer System
Approsch

Dismovery time up fromt bo debermires |0 wiring, PLC nebaork

Ering the diszoived crygen, fow signals into e Alen-Sraciey FLE i the biovesr panel

Control the existing walve neteeork with the Allen-Bradiey FLL, using the exishing Pak Soan imbarface
Re-program the Red Lion comverter to trapsfer any data reguired i the Modioon sEtem

Frogram to a conkral spedification writhen by OCD Automation, approved oy City of Camas and Abaou.

Site discovery

Engineering drafting

FLL Frogramiming, Wiondenssne programming, at the piant PC and iocsilly

(1=) 11 isoistors forall of the 0U0. and Fiow signals ormentdy wired o the Modicon
Cosorination with slecrical contrecor
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Manufacturer documentation of UV power (kW) at various flows for existing UV3000 system (EEM 1)
and for proposed new UV3000Plus system (EEM 2)

Rich Davia

Froum: Bl Redly [bdifpwsreiry. com]
Sant Friday, Augest 1, 204 1220 FM
Te: Hich Ciavls; Bob Susch

Co: 0m Batiche; Mike Bl
Bubjeot I Trelan LN conios netrom
Bty el

AT I7F ThE P BT ben. me e worury o e inmsieran rameer el picass e cher by ok s of maer mass
L2

N0 M| W Sl A Ce
Imiararnan n -
From: <Faarmisr., lorden Fourmsr < foumisnBSrarLy SO

Dte: Friswy. Sugust 1 2054 08 1154 PRl

Tir: ihin iy <23 |6 oy Sores

CE Kim B b whie By s s, e Ry < Tes | il aseedy Sovs
Subject BE- Tropn UY comerses neerofit

Bill.

| e opiebed B opreRdtert showing the power Corcumation for Both FyThes Mo ranging Mo L ta 10 MGD
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Vendor Quote for Labor for EEM 1 & EEM 2

Bill,

Sent from my iPhone. Please excuse typos.

Rich Davis

From: Bill Reeilly [billEwhreillycom]

Sent: Wednesday, September 3, 2014 5:38 PM
To: Rich Davis

Ceo: Bob Busch; Steve Rubbert, Kim Bafiste
Subject: Re: Camas UV installation options

Rich,

Add $4000 to the quote for installing the new 3000 Plus and $600 for installing the new control panel for the
existing 3000 to get to prevailing wages.

Thanks.

Bill

Bill Beilly | Wm. H. Reilly & Co. | 303-223-6197 w | 303-314-3386 ¢

On Sep 3, 2014, at 11:50 AM, "Rich Davis" <RichDi@labacusmm com= wrote:

Does the original quote you provided for the 3000PLUS equipmeant (5225, 000) indude startup and
programming by your company?

| don't see anything in the quote below that includes this, and | noticed on the UV comtrods equipment
you had a separate line item for programming startup and commissioning.

Thanks in advance for the clarification.

Also, we are meeting with the Head of Public Works tomorrow moming to discuss these projects, so
we need the guotes below updated with prevailing wages by the end of today.

Thanks in advance.

Rich Davis

Abacus

503-936-7163

From: Bill Reilly [maikto:bill@whreilly, com
Sent: Tuesday, September 2, 2014 11:53 AM
To: Rich Davis

Cc: Bob Busch; Steve Rubbert; Kim Batiste
Rich,

| mpalopize fior the delay. | thoughi these prices had siready been sent to you. Piease e below. | will sl treck down the pricss on the existing
control boards and gt them over to you ASAF. Flease ket me know if you have any questions or nequine sdditional information.

1 hope this provides you with the information that you reguine st this time. Plesses =t me inow i you hewe sy guestions.

Thanks.
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Vendor Quote for Labor for EEM 1 & EEM 2 (continued)

Ein
il mmwm H. Fleﬁ]y 8o

BI|| LCOm

Option 1 - Install new Trojan Technologies UV3000Plus and remove existing

Lmzmmamnmmmnmmmmmmmm

L Provide labor and materials to install 2 PODCs, 4 Module Support Reds, 1 Expansion Eaifie, 1 HSC, 1 ALL, 2 new 30 KVA transTommers, and one
new 500

3 Provide Isbor and materials to wire power, controls, snd comemunicstion winng fior 2 FDCs, 1 HSC, 2 30 KA transformers, and 1 new SCC

: i Exchss
1. PLC and SCADA programming and integration.

I PDCs, the HSC, the SOC, the ALC and e expansion bafMe are provided by Trojan Technologies and are not incuded in this price
3 Prevailing wemes rot inchoded.

Qualifications

1. Mo back changes for desn up will be Sospted Lnlkess pricr written notioe and forty sight (£2] hours has baen given to comply.

2 General ContractorOwner shall submit ronstruction scheduls in ejectronic format as part of any suboontrsct and shall updete the schedule
weskly curing the praject.

i Construckion sctivities shall ot commence, nor be scheduled, until appioable submitials have besn approved.

4 Al construction activities shall be coordinated with approved schedule. Mo constrsction sctivities shal mmmwnm1m

hours prior o comesponding wmmmnhmmimm are | I'mmpn \g schediled
mrtivities, General ContrachorDwner shall b= billed gt conbractor's Y™ rovtess vt el kowed o = weork or is dismi ‘!:r,'
Contractor. A two (2] hour mimimum

charge shed apphy.

3. Equipment snd materials suppled by the contractor sre wamanted only to the extent that the same sre wamnted by the ranufscherer
Elhemnmﬂnutbeliﬂemrhc&rctmnrtrmg:

7. F'a formal conkract is required, jts* conditions rust ot desiste from this pn o per
£ Anything [verbal or written] ex ari :mumq’mhﬁemﬂbﬁnulmm
s.Anmemenumtr:mmﬁmnmmnntmuub:m:mndmummmmlbcmmm
charge above Bnd beyond the price Ested.

10, This estimate is for completing the job as desmribed above. 1t is based on our evalustion and does not induds materisl price increases or
mciditiomal inbor or maberis ks which may be reguined should probiems or conitions oorur after the: work has
sarbed.

11 in the event suit or sction is instituted to snforoe Ay bemns of this contract, the prevsiling party shall be sntitied bo recover from the otfesr
party, such sem & the oourt ey sdjudge reasonsbie, & sktomey fees ok trial or on sppes] of sudh suit or sction, in sddition to all other sums

provided by tma.
gi .

1 Al spplicsble tawes are exchoded in our submizsson.

Z. Thez conkractor shall not be hedd lisbie for &TTors or omissions in design oy others, nor insdequaces of materials.
3 HWAC and Mechanical, oontrols, conbrod winng and Staters uniess specfically included above.

4 Uiness included in this propossd, all bonding and/or spedal insurance requirements are supplied ot additional st
3. Temporary poswer uniess specfioally incisded showe.

& All Utility costs and fees.

7. Trenching, ok ling and compaction.

E. Eguipment and device mounting brackets and stands unless speditioaly indused above.

Option 2 — Install new UV Control Panel for Existing Trojan UV3000 system

1. Labor to remove exssting LUV contnol jpanel
memMuuwmmwmm

3. Connect all wiring assocated with the new U control panel.
4. Instail mil existing comduits ok inko the new UV ontrol paned.

Project Specific Exchasions
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Vendor Quote for Labor for EEM 1 & EEM 2 (continued)

1 Hamer Electric will not be provicing the new U Comtrod pamsl will be: sppied by Trojan Technolegies and is not induded in this price.
2 PLC mnd SCADA prograsmming and inkegration.

3 Prevailing wages not umed.

Qualifications

Same s fbems 1— 11 above.

Exlusions

Same s ibems 1— 2 abowe
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Vendor Quote for EEM 2 — Install New UV System and Optimize UV System Controls

TROJANUV3000pLUS’

PROPOSAL FOR THE CITY OF CAMAS, WA
QUOTE: LIK1908
Tr22014

The TrojanUVI000Pius™ is operating in over 1300 municipal wastewater plants around the world.
Disinfecting over 17 billion gallons a day, the TrojanUV3000Pus™ has become
the reference standard in the industry.
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July 21, 2014

In response to your request, we are pleased o provide the following TrojanlNV3000Plus™ proposal for
the Camas Replacement project

The Trcij'l.C!DDﬂF'iusm has been shown in over 1300 installations to provide dependable performance,
simplified maintenance, and supenor electrical efficiency. As explained in this proposal, the systemn
incorporates innovative features to reduce O&M costs, including variable output electronic ballasts to
provide dimming capability and Trojan's remﬁitima’]rMﬂIlean—WWm sysiem — the industry’s only online
chemical and mechanical quartz sleeve cleaning system. All Trojan installations are supported by a
global network of certified Service Representatives providing local service and support.

Please do not hesitate to call us if you have any questions regarding this propasal. Thank you for the
opportunity to quote the TrojanlNV3000Pus™ and we look forward to working with you on this project.

With best regards,

Local Representative:
Jordan Foumnier Bill Reilly, .Ir
3020 Gore Road Wh. H. REILLY & CO.
London, Ontaric N5V 4T7 810 5. W. 18th Avenues
Canada Portland, OR 87205
(5189) 457 — 3400 ext. 2183 usa
jfoumien@trojanuy.com (503) 223-8197

DESIGN CRITERIA
CAMAS REPLACEMENT

Peak Design Flow: 10.04 MGD
UV Transmittance: T0% (minimum})
Total Suspended Solids: 30 mgil (30 Day Average, grab sample)

200 fecal coliform per 100 ml, based on a 30 day Geometric Mean of

D oL et consecutive daily grab samples
Design Dose: 30,000 pWs!nmE, bioassay validated
098 end of lamp life factor (Low-Pressure Amalgam Lamps)
‘Validation Factors: 1095 fouling factor (ActiClean-WWW ™ Chemical / Mechanical Cleaning
System)
Camas Replacement -2- LIK1303
TRAA2014
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DESIGN SUMMARY
GUOTE: LIK1909

Based on the above design criteria. the Trojanl\V3000Flus™ proposed consists of:

CHANMNEL (Please reference Trojan layout drawings for details. )

Mumber of Channels: 1
Approcimate Channel Length Required: 30 ft
Channel Width Based on Mumber of UV Modules: 2B in
Channel Depth Recommended for UV Module 54 i
in
Access:
UV MODULES
Total Number of Banks: 2
Mumber of Modules per Bank: T
MNumber of Lamps per Module: 6
Total Humber of LW Lamps: B4
Maximum Power Draw: 21 kW

UV PANELS

Power Distribution Center Quantity:

ha

Systern Control Center Quantity:

-

MISCELLANEOUS EQUIFMENT

Level Controller Cuantity: 1

Type of Level Controller: Weighted Gate (ALC)
Automatic Chemical / Mechanical Cleaning: Trojan ActiClean-WN™
U Medule Lifting Device: Davit Crane

Standard Spare Paris [ Safety Equipment Included

Other Equipment:

ELECTRICAL REQUIREMENTS

{plus ground), 16.8 KVAC
Distribution Center.

ground), 15 Amps.

1. [Each Power Distribution Center requires an electrical supply of one (1) 480 Voilts, 3 phase, 4 wire
2. The Hydraulic System Center requires an electrical power supply that is powered from the Power
3. The System Control Center requires an electrical supply of one (1) 120 Volis, 1 phase, 2 wire (plus

4. Electrical disconnects required per local code are not inciuded in this proposal.

Camas Replacement
TRAA2014

LIK1209
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Vendor Quote for EEM 2 — Install New UV System and Optimize UV System Controls (continued)

COMMERCIAL INFORMATION

Total Capital Cost: $225,000 (US$)
This price excludes any taxes that may be applicable and is valid for 30 days from the date of this letter.

EQUIPMENT WARRANTEES

1. Trojan Technologies warrants all components of the system (excluding UV lamps) against faulty
workmanship and materals for a perod of 12 months from date of start-up or 18 months after
shipment, which ever comes first.

2. WV lamps purchased are wammanted for 12,000 hours of operation or 3 years from shipment,
whichever comes first. The wamranty is pro-rated after 8,000 hours of operation. This means that if a
lamp fails prior to 8,000 hours of use, a new lamp is provided at no charge.

3. Electronic ballasts are warranted for 5 years, pro-rated after 1 year.

Camas Replacement -4- LIK1303
TRAA2014

Note: This is material quote only, labor quote received separately via email.
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Control and Electrical Systems Engineering

Corra [ Erjinsers -2

August 25, 2014

Rich Danvis
Abacus Resource Managpement

RE: Camnas, WA WWTFP Energy Improvements
Dear Rich:

Control Engineers is pleased to provide this proposal for the Camas WWTP project. This proposal is
based on information taken from a site visit on 8/13/2014 and from subsequent information provided
by Bob Busch. The aeration system and the UV systemn were the main areas of focus.

Aeration System

The system consists of master blower control panel (MBCP), four centrifugal blowers on VFDs, each with
their own control panel, tied to a commaon air header which feed three aeration basins and a septage
receiving station. Each aeration basin has three zones and each zone has a dissolved oxygen (DO}
meter, air flow meter and a medulating air fiow control valve (FCV). The blowers are supposed to
maintain the header pressure and the FCVs are supposed to modulate in order to maintain the D0 set-
point for each zone in each basin. The FCVs are connected to a Pakscan 25 device that controls the
valves ower a two wire curmment loop and reports valve status back to the various PLCs.

According to plant personnel, the aeration system has never worked properly. Currently, the operators
manually control the number of blowers, each blowers speed and the individual valve positions. The
exact reason for the system not working properly is unknown but the likely culprits ane:

*  |ncorrect programming of the Pakscan device
*  Cormupt or faulty Pakscan device
®*  |ncorrect programming of the MBCP
—  This could be the Alien Bradiey PLC, the Red Lion protocol converter or even the Digi
Ethernet to Serial converter

As part of this proposal, we have included the cost to replace the Pakscan device as it is by far the most
expensive item. Should any other device require replacing, it will be covered by the Pakscan cost. |t
should be noted that the Pakscan 2s model has been superseded by the P3 model.

Per the owner's request, we are providing a line item to replace the aeration blower VFD=. It is our
intent to use the existing enclosure and retrofit it with the new \VFD.

Our scope of work includes:
* Diagnosing and documenting how the various pieces of equipment communicate and their
functions.

(208) 433-0997 fax(203) 426-0550 www.control-engineers.com 10B5 5. Federal Way, Boise, Idaho 83705
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*  Analyze the PLC programming and make changes as necessary to implement the Most Open
Vahe control technigque. This indudes PLCs, Paksan device, protocol converters, HMIs and
SCADA.

*  Provide onsite system testing and four hours of training. A revised segquence of operations will
be provided in PDF format

*  Provide four new aeration blower varable frequency drives.

- Each drive shall be a Square D Alttvar 71 series, 150HP, constant torgue wnit

- We will provide connection diagrams and drive configuration servicas

- Dwive installation is not included in this scope

- 'We have also included the cost of a site visit by a H3| technician to re-program the
individual biower PLCs should the need arise due to the change in VFDs

A summary of estimated costs for the Aeration System Improvements is shown below:

Description Labor [ Expense Equipment Cost Subtotal

Cost
Diagnose and Fix Aeration Controls 532,695 S18,113 550,807
“Provide four blower VFDs 55,028 S64.118 573,146
Total $123,954

UV System

The UV system consists of a master control panel (MCP) and four UV banks. According to plant
personnel, this system does not function comectly so the operators run all four banks in a2 manual mode.
The SCADA system has no feedback from the UV system whatsoever. According to some of the
documentation provided, it appears that at some time in the past, the original MCP was replaced by a
company called MethodWorks and that the replacement project did not go well. The scope and extent
of what was accomplished by MethodWorks is unknown as they have refused to speak to us about it

We believe that the master PLC has lost its program, judging from the LED indicators on the processor.
In order for Comtrol Engineers to fix the UV dosing system program, the City would need to get a copy of
the program from Methodworks so that the appropriate fives could be made. The cost to perform these
fizees would certainly be less than the cost to replace the system as guoted by Trojan, but is
undeterminable withouwt a copy of the program from Methodworks. We believe it is Methodworks'
responsibility to provide this program to the City, but they will not give it to Control Engineers. If this is
not possible, then we recommend that Abacus comtract directly with Trojan to replace the MCP as
previoushy quoted by Trojan.

We look forward to the opportunity to work with you on this project. Thank you for your consideration
and please contact me if you have any guestions or concerns with this proposal.

Sincerehy,

ey (o Coturpa

Anthony Chris Cocozzo
Project Manager

{208) 433-0097 fx(208) 4260550 www.control-engneers.com 1085 5. Federal Way, Boise, Idaho 83705
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