Clean Water State Revolving Fund Green Project Reserve
- Interim -

SRF Loan #WW1401
$10,836,000

Interim Green Project Reserve Justification

Categorical GPR Documentation

1. INSTALLS ADVANCED ENERGY-EFFICIENT LIGHTING (Energy Efficiency). Categorical GPR per 3.2-2:
“Projects that achieve a 20% reduction in energy consumption...” (538,068).

Business Case GPR Documentation

2. INSTALLS EQUALIZATION TANKS (Innovative/Energy Efficiency). Business Case GPR per Section: 4.4-1b
“Technology or approach that is not widely used in the state, but does perform as well or better than
conventional technology/approaches at lower cost”. ($931,800).

3. INSTALLS PIPING FOR OFF-LINE EQUALIZATION TANK (Energy Efficiency). Business Case GPR per Section
3.2-2: “...New POTW projects or capacity expansion projects should be designed to maximize energy

efficiency... estimation of the energy efficiency is necessary for the project to be counted toward GPR”
($41,000).

4. INSTALLS VFDs/SCADA CONTROL TECHNOLOGY (Energy Efficiency). Business Case GPR-per Section 3.4-1:
“Project must be cost effective. An evaluation must identify energy savings and payback on capital and
operation and maintenance costs that does not exceed the useful life of the asset” and 3.5-8: “SCADA
systems can be justified based upon substantial energy savings” and 3.5-9: “Variable Frequency Drives
can be justified based upon substantial energy savings.” (5110,000).

5. INSTALLS PIPING TO REDUCE CHEMICAL USAGE (Energy Efficiency/Innovative). Business Case GPR per
Section 3.4-1: “Project must be cost effective. An evaluation must identify energy savings and payback ...
that does not exceed the useful life of the asset” and Section 4.5-5a: “Projects that significantly reduce ...
the use of chemicals in wastewater treatment.” (5$19,900).
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Categorical & Business Case

i

INSTALLS ENERGY EFFICIENT LIGHTING

Summary

Energy Efficiency Improvements

Energy efficiency from the installation of LED lighting.
Estimated loan amount = $10,836,000

Estimated energy-efficient (green) portion of loan <1%
($38,068).

e LED lighting is approximately 25.3% more energy
efficient than a plant wide combination of typical high
pressure sodium, metal halide, and fluorescent lighting for
relatively the same light output.
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Conclusion

The proposed improvements are GPR-eligible as they greater than 20% more efficient than a standard
installation.

GPR Costs:  Building LED Lighting = $21,524
Site LED Lighting = $16,544
Total =$38,068

GPR Justification: Advanced fluorescent lighting and LED lighting is Categorically GPR-eligible per 3.2-2:
“Projects that achieve a 20% reduction in energy consumption... "

! Attachment 2 to the “April 2012 EPA Guidance for Determining GPR Eligibility”



Business Case

2. INSTALLS EQUALIZATION TANKS

Summary
e Large-scale wastewater plant improvement project includes construction of influent flow equalization tank.

e Total Loan amount = $10,836,000
e Estimated Categorical energy efficient (green) portion of loan = 8.6% ($931,800)

e Estimated Average Annual Energy Savings = $44,100/year

Background

e The City of Post Falls owns and operates a Water Reclamation Facility (WRF) to reclaim municipal
wastewater generated within its boundaries and from the nearby City of Rathdrum, Idaho. To meet new strict
discharge limits tertiary filtration will be necessary.

e Tertiary filtration with flow equalization is the proposed project since this system will perform as well or
better at a lower cost than the traditional tertiary filtration without flow equalization.

e This will result in significant energy savings.

GPR Justification

The GPR-eligibility of the proposed project was established by comparison to a Baseline Standard Practice (BSP).

e The BSP isa12.0 mgd tertiary filtration system without flow equalization; the proposed project is an 8.76 mgd
tertiary filtration system with flow equalization.

e Flow equalization will reduce the peak flow from 12.0 mgd to 8.76 mgd (approximately 27%) and thereby
reduce the size of the tertiary filtration facility and the building that would enclose it. A building that is 27%
smaller will require 27% less energy for lighting, heating and ventilation.

e Flow equalization will also attenuate variations in the BOD and ammonia load making it easier to control the
dissolved oxygen concentration in the aeration basins. The current dissolved oxygen set point is 3.25 mg/I.
With equalization tanks attenuating variations in the load, it is estimated the dissolved oxygen set point can be
reduced to 2.0 mg/I.

e The estimated energy savings are compared in the following table. The energy cost is estimated using
$0.06/kW-hr, a 30 year life for the tertiary filtra tion building and 20 life for the aeration.

BSP GPR Energy Annual Total Savings Over
Energy Usage Energy Usage Savings Savings lifetime
(KW-hrs/yr) (KW-hrs/yr) (KW-hrs/yr)
Tertiary Filtration Building' 308,000 225,000 83,000 $49,80 $149,400/ 30 yr lifetime
Aeration 3,188,000 2,536,000 652,000 $ 39,120 $ 782,400/20 yr lifetime
Total $ 44,100 $ 931,800

Lighting, heating, ventilation

Conclusion

e GPR Justification: Business Case GPR-eligible (Innovative) per Section 4.4-1b% “Technology or
approach that is not widely used in the state, but does perform as well or better than conventional
technology/approaches at lower cosz”.

e GPR Costs: The GPR eligible cost is the cost of the energy saved = $ 931,800

? Attachment 2 to the “April 2012 EPA Guidance for Determining Project Eligibility”.



Business Case

3. INSTALLS PIPING FOR OFF-LINE FLOW EQUALIZATION

Summary

The wastewater plant improvement project includes constructing a new influent flow equalization tank.
Installation of piping that allows the tank to be operated in an off-line mode reduces pumping costs by
50%.

Total Loan amount = $10,836,000
Estimated energy efficient (green) portion of loan = 0.4% ($41,000)

Estimated Average Annual Energy savings = $ 6,800

Background

The City of Post Falls owns and operates a Water Reclamation Facility (WRF) to reclaim municipal
wastewater generated within its boundaries. It also treats wastewater from the City of Rathdrum, Idaho.
Strict new discharge limits will require a tertiary filtration system (to be built next phase).

The equalization tanks can be operated in two modes: in-line or off-line. In the in-line mode, all of the
flow goes to the equalization tank and is pumped out. In the off-line mode only the flow above the
average flow rate is diverted into the equalization tank. The remainder of the flow bypasses the
equalization tank via a gravity pipeline. To operate in the off-line mode additional piping is required.

GPR Justification

The GPR-eligibility was established by comparison of the proposed project to a Baseline Standard
Practice (BSP). The BSP is In-Line Flow Equalization in which all of the flow is pumped.

The proposed project is Off-Line Flow Equalization. This involves construction of a pipeline that permits
50% of the influent to flow by gravity thereby reducing pumping costs by 50%.

The estimated average annual energy savings and the cost for the BSP and Equalization Tank Gravity
Bypass are summarized in the following table. The corresponding cost savings are estimated using an
energy cost of 0.06$/kWh.

BSP Proposed Project’
Construction cost $495,000 $536,000
Average Annual Energy Savings $6,800
Payback Period 6.0 years

iEqualization Tank Gravity Bypass piping (to enable Off-Line Flow Equalization)

Conclusion

The Off-Line Equalization Tank Piping is GPR eligible because it is cost effective by a Business Case.

GPR Costs: Off-Line Equalization Tank Piping = $41,000

GPR Justification: Business Case GPR-eligible (Energy Efficiency) per Section 3.4-1: “Project must be cost
effective. An evaluation must identify energy savings and payback on capital and operation and
maintenance costs that does not exceed the useful life of the asset””.

* Attachment 2 of the “April 2012 EPA Guidance for Determining Project Eligibility”.



Business Case

4. CoMBINED VFD/SCADA CONTROL TECHNOLOGY

Summary

e Energy efficient practices incorporated in the design of the WWTP upgrade include the installation of variable
frequency drives (VFDs) for the equalization tank mixers and pumps. SCADA control technology will be
installed to control the VFDs.

e Total Loan amount = $10,836,000
e Estimated energy efficient (green) portion of loan = 1.0% ($110,000)
e Estimated Average Annual Energy savings = $16,326

Background

An equalization tank is used in the wastewater treatment process to reduce the variability of flow and loads
entering the treatment plant. Mixers inside the tank keep solids suspended and the influent blended. The water
level in the tank is variable. Less mixing energy is needed when the tank is low compared to when it is full.
VFDs are be used to match the energy input to the volume of water in the tank. SCADA control technology is
used to determine and control the correct mixing rate.

e Pumps are used to pump the water from the equalization tank into the treatment plant at a constant rate. VFDs are
used to match the pumping rate to the flow rate needed. SCADA control technology is used to determine and
control the correct pumping rate.

GPR Justification

e The GPR-eligibility of VFDs and SCADA control technology was established by comparison to a Baseline
Standard Practice (BSP). The BSP is to operate the mixers and pumps continuously at full speed.

e The proposed project is to operate the mixers and pumps with VFDs and use SCADA technology to match the
mixing and pumping rate to the water depth in the tank and the flow rate needed.

e The estimated annual energy costs are summarized in the table. The corresponding cost savings are estimated using
an energy cost of 0.06%/kWh. The simple payback period was based on an installed cost of $5,000 per VFD (0 to
20 hp) and $10,000 per VFD (20 to 50 hp). The useful life of a VFD is greater than 10 years.

Energy Savings
BSP VFDs/SCADA Savings
Equalization Tank Mixers 459,876 kW-hr/yr | 229,938 kW-hr/yr | 229,938 kW-hr/yr
Equalization Tank Pumps 59,495 kW-hr/yr 17,326 kW-hr/yr 42,169 kW-hr/yr
Total Energy Savings 272,107 kW-hr/yr
$16,326/yr

The payback period is 6.7 years.

Conclusion
e The use of VFDs and SCADA control technology is GPR-eligible because it is cost effective as shown above.

¢ GPR Costs:

VFDs for Equalization Tank Mixers & Pumps $ 60,000
SCADA System $ 50,000
Total $ 110,000

e GPR Justification: Business Case GPR-eligible (Energy Efficiency) per Section 3.4-1: “Project must be cost
effective. An evaluation must identify energy savings and payback ... that does not exceed the useful life of the
asset”; Section 3.5-8 “SCADA systems can be justified based upon substantial energy savings”; and Section 3.5-9
“Variable Frequency Drives can be justified based upon substantial energy savings.”



Business Case

5. INSTALLS PIPING TO REDUCE CHEMICAL USAGE

Summary

e Chemical feed piping is installed that allows the chemicals to be applied at a more optimum point in the
process thereby reducing chemical usage by 50%.

e Total Loan amount = $10,836,000
o Estimated energy efficient (green) portion of loan <1 % ($19,800)

Background

e The Water Reclamation Facility (WRF) nitrifies. Nitrification will lower the pH if there is insufficient
alkalinity to buffer it. The WRF supplements the alkalinity by adding magnesium hydroxide.

e Half of the treatment process at the WRF employs denitrification which recovers enough alkalinity that
adding magnesium hydroxide would not be necessary for that portion of the treated flow. However, the
WRF does not have the piping in place to dose the magnesium hydroxide to only part of the flow.

e By installing chemical feed piping from the headworks, chemical can be added to only the portion of the
flow which needs it.

GPR Justification

e The GPR-eligibility of the chemical feed piping was established by comparison to the Baseline Standard
Practice (BSP). The BSP is to continue adding chemical to the entire flow.

e The GPR case is to install chemical feed piping that will provide the ability to dose chemical at a more
optimum point in the process thereby reducing chemical usage by approximately 50%.

e The estimated annual chemical usage is summarized in the table below. The corresponding cost saving is
based on current chemical use of 90 gal/day (reduced to 45 gal/day) at a cost of $ 2.17/gallon.

BSP GPR Savings
Magnesium Hydroxide $71,285/yr $35,642/yr $35,642/yr
Chemical feed piping NA $19,900 NA
Payback Period 0.6 years

Conclusion

e The installation of the chemical feed piping is GPR eligible because it is cost effective as shown above.
e GPR Costs: Chemical feed piping = $19,900

e GPR Justification: Business Case GPR-eligible (Innovative) per Section 4.5-5a: “Projects that significantly
reduce or eliminate the use of chemicals in wastewater treatment. ”’; and Section 3.4-1: “Project must be
cost effective. An evaluation must identify energy savings and payback on capital and operation and
maintenance costs that does not exceed the useful life of the asset”.



