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Beyond Changing Light Bulbs and Turning
Off Lights for Improved Energy Efficiency in
Water/\Wastewater Treatment

|dentifying and employing energy efficiency
strategies in water and wastewater treatment
extend beyond the standard energy audit factors




Beyond Changing Light Bulbs and Turning
Off Lights for Improved Energy Efficiency in
Water/\Wastewater Treatment

Taking a look at...

« Strategies for a water/wastewater treatment
focused on:

* Operational efficiencies
* Energy efficiency
* Energy provider Rate Plans
« Case studies




Beyond Changing Light Bulbs and Turning
Off Lights for Improved Energy Efficiency in
Water/\Wastewater Treatment

« Standard energy audits (often
geared towards buildings) only
scratch the surface of
opportunities for energy
efficiency improvements in water
and wastewater facilities and
often times do not get to the
heart of the facility's energy
consumption




Water/\Wastewater Treatment Energy
Improvements are Unique to Each Facility

* Focus First on the “Big Rocks”

— Rate Plan
— Operation
— Equipment

« Seven Approach Strategies




Water/Wastewater Energy Efficiency
Evaluation Proven Strategies

« Strategy #1: Intent of design and intended
operations vs. actual operational procedures

« Strategy #2: Assess the process and mechanical
elements of the facility

« Strategy #3: Current permit requirements and
Impacts of possible improvements




Water/Wastewater Energy Efficiency
Evaluation Proven Strategies (cont.)

« Strategy #4: |dentify and evaluate current power
cost rate structure

« Strategy #5: Investigate funding eligibility
« Strategy #6: Cost balancing and prioritizing

« Strategy #7: Ongoing operator training




Water/\Wastewater Treatment Focused
Energy Efficiency Evaluation

« Strategy #1

operationa
operationa

. Intent of design and intended

process of the facility vs. actual
procedures

— Is there a disconnect?

— Work closely with the operator to develop more
efficient operation

— Evaluate energy consumption trending




Water/\Wastewater Treatment Focused
Energy Efficiency Evaluation

Evaluate energy consumption trending Example #1




Water/\Wastewater Treatment Focused

Energy Efficiency Evaluation
Evaluate energy consumption trending Example #2
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Water/\Wastewater Treatment Focused

Energy Efficiency Evaluation
Evaluate energy consumption trending Example #3
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Water/\Wastewater Treatment Focused
Energy Efficiency Evaluation

Evaluate energy consumption trending Example #4
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Water/\Wastewater Treatment Focused
Energy Efficiency Evaluation
Flow, Energy, and Temperature Trending #1 2010

Temp. (°F)--Energy (MWh)
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Water/\Wastewater Treatment Focused
Energy Efficiency Evaluation
Flow, Energy, and Temperature Trending #2 2011
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Water/\Wastewater Treatment Focused
Energy Efficiency Evaluation
Flow, Energy, and Temperature Trending #3 2012

Temp. (°F)--Energy (MWh)
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Water/\Wastewater Treatment Focused
Energy Efficiency Evaluation
Flow, Energy, and Temperature Trending #4 2013

Temp. (°F)/Energy (MWh)




Water/\Wastewater Treatment Focused
Energy Efficiency Evaluation
Flow, Energy, and Temperature Trending #5 2014
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Water/Wastewater Treatment Focused
Energy Efficiency Evaluation (cont.)

« Strategy #2: Assess the process and mechanical
elements of the facility

— Determine the energy consumption within the facility
process (volume & flows, water quality, etc.)

— Inventory/status of major process equipment (age,
condition, kW usage, etc.)

» Aeration (both treatment and solids)
 Disinfection
» Digesters

* Blowers

« Equalization




Water/Wastewater Treatment Focused
Energy Efficiency Evaluation (cont.)

« Strategy #3: Consider the current permit
requirements and impacts of possible energy
efficiency improvements

— Certain improvements may trigger permit modification
and require more stringent effluent requirements (for
example BADCT)

— Cost impact of permit modification due to possible
energy efficiency improvements




Water/Wastewater Treatment Focused
Energy Efficiency Evaluation (cont.)

« Strategy #4: ldentify current power cost rate
structure and determine if it is the best for the
facility

— |Is the plant on the best available rate

— On-peak and off-peak structures could offer
opportunity for equalization to offset power costs




Water/Wastewater Treatment Focused
Energy Efficiency Evaluation (cont.)

_ APS RATE P LAN S Peak Solutions for business- direct load

*  Small and medium business plans- demand of control demand response program for our

less than 400 kW a month Commercial and Industrial business customers
— $0.0671/day self- contained in the Metropolitan Phoenix and Yuma areas.
—  “time- of- use” $0.0710/ day self- — Free
contained — Annual thank you check for reducing load
* Large business plan- demand of more than on event days
400 kW a month — Peak events are b/w 2pm and 7pm on
— E-32 service plan or E-32 time of use weekends
plan *  Green choice block option- gps-1 - 100kW
_ $1 68/ day Self Contained bIOCkS from eaCh month
— “time of use” $0.710/day self-contained * $0.0102/ each kWh
«  Extra larger business Plan- demand is 3,000 — Percentage option Gps-2 choose 35, 50,
kW or more for three consecutive months or 100% of monthly usage
— E-34 « $0.0102/ each kWh
 $1.135/day self contained — Event option Gps 3

— Time of use e-35 « $0.0102/ each kWh
« $1.185 self contained e  Minimum $500




Water/Wastewater Treatment Focused
Energy Efficiency Evaluation (cont.)

« SRP Rate Plans

 Time of Use
— Demands from 5kW to 1,500 kW
— Can shift to lower prices off peak periods
— E-32
— $0.1649 on peak in summer
» (General Service Plan
— Energy use is steady throughout the day
— $0.0989 first 350kWh in summer
— E-36
« Large general service
— Uses 300,000 kilowatt-hours or more for three consecutive months
— E-61
« $0.1252 on peak in summer
— E-63
« $0.1212 on peak in summer
— E-65
« $0.1069 on peak in summer




APS

Rate Structures
Avalilable Training
Business Solutions Rebates

If you are not in the APS Area
— Contact your provider and ask questions




Water/Wastewater Treatment Focused
Energy Efficiency Evaluation (cont.)

« Strategy #5: Investigate funding agency eligibility
for grants/low interest loans

— Funding sources offer potential grants/low interest
loans and partial loan forgiveness for energy

efficiency improvements USDA o
=4 WIFA P
e

— Performance Based Incentives/Rebates may be
offered by power companies for the installation of
alternative power sources (solar, cogeneration, wind,
etc.) :




ase Study #2:
an Jose WWTP — Bisbee, AZ




Water/Wastewater Treatment Focused
Energy Efficiency Evaluation (cont.)

« Strategy #6: Cost balancing and prioritize
Improvement implementation
— Evaluate cost vs. benefits
— Capital improvement budget available
— Impacts of permit requirements
— Funding (grants/loans) eligibility




Water/Wastewater Treatment Focused
Energy Efficiency Evaluation (cont.)

« Strategy #7: Operator training (initial and
continued)

— Initial training crucial for proper operation for intended
design

— Training follow-up visits should be included in the
process to observe operations and plant performance

— Training of new operators due to turnovers
— Operator training to monitor energy usage




Case Study #1.
Environmental Operations Park (EOP)
WWTP — Sierra Vista, AZ

Unable to perform as originally intended

Not producing consistent effluent quality (nitrogen
evels during winter months)

« High power costs ($500K annually)

« Dredging costs of approx. $300-400K every 3
years
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Case Study #1:
Environmental Operations Park (EOP)
WWTP — Sierra Vista, AZ (cont.)

— Approach #1 — Modified treatment process from the 4
MGD multi-cell aerated lagoon to a Modified Ludzack-
Ettinger (MLE) activated sludge process

» Large Facilities Eliminated - Four 500" x 150" basins were
eliminated from the treatment process, reducing the operational
costs of moving flows from basin to basin




Case Study #1:
Environmental Operations Park (EOP)
WWTP — Sierra Vista, AZ (cont.)




Case Study #1:
Environmental Operations Park (EOP)
WWTP — Sierra Vista, AZ (cont.)

— Approach #2 — Added equalization basin
» Capital cost reduction related to lower peak flows
* New process allows diurnal flows to be treated during off-
peak hours reducing power costs
— Approach #3 — Upgraded large equipment with more
efficient options

« Added high efficiency blowers and fine bubble aerators to
replace surface aeration
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Case Study #1:
Environmental Operations Park (EOP)
WWTP — Sierra Vista, AZ (cont.)

— Approach #4 — Eliminated costly solids handling
constructing new solids handling facility
 Eliminated dredging, savings of $125K
« However...created potential landfill disposal costs of $200K

 Eliminated landfill disposal cost by incorporating biosolids
into existing composting process and created a revenue
stream




Case Study #1.
Environmental Operations Park (EOP)
WWTP — Sierra Vista, AZ (cont.)

 Results

— Improved effluent quality (winter nitrogen levels)

— Upgrading the plant and improving energy efficiency
resulting in 50% reduction in energy costs
$250.000/year

— Eliminated dredging costs ($125K annually)

— Treatment improvements were accomplished for only
$2/gallon while adding septage receiving and a new
composting facility




Case Study #1.
Environmental Operations Park (EOP)
WWTP — Sierra Vista, AZ (cont.)

Sierra Vista Historic Energy Usage
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Case Study #2.
San Jose WWTP — Bisbee, AZ (cont.)

* Energy Consumption: City was spending approx.
$100K/year in power costs

— Approach #1 - With some operational process
changes, the City has projected a 15% annual
savings




Case Study #2.
San Jose WWTP — Bisbee, AZ (cont.)

— Approach #2 - Planned Upgrades

* New more efficient aeration blower

* New fine bubble aeration and blower for digester to
replace existing jet aeration

« Utilization of UV system as backup and modify
existing surge basin as a chlorine contact basin

* Projected power costs savings at 15-20%




Case Study #2.
San Jose WWTP — Bisbee, AZ (cont.)

— Approach #3 — Installation of a photovoltaic
(PV) solar power generation system

* Projected to generate approx. 680,000 kWh
annually, or 60-70% of plants electric requirements

« Savings estimated at about $35K-$40K annually
* Received $400K loan forgiveness from WIFA




Case Study #2.
San Jose WWTP — Bisbee, AZ (cont.)

Bisbee Historic Energy Usage
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Case Study #2.

San Jose WWTP — Bisbee, AZ (cont.)

 |If the WWTP can run the majority of the load on
the off peak hours the Time of Usage (TOU) plan
will save them money. If not, then the Standard
plan is recommended.

* No apparent trend in energy usage per month

Current Plan

« E-32M, peak rate cost over the Summer (May-Oct) and low over
the Winter (Nov-Apr).

* no peak times during the day to effect usage.

Optional Plan

. EI-32TOU M plan, rates are dependent on TOU; Also a seasonal
plan.

* On-Peak hours are defined as: 11a-9p Mon-Fri
« Off-Peak hours are defined as: All remaining hours




Case Study #2.
San Jose WWTP — Bisbee, AZ (cont.)

Plan

E-32M

E-32TOU M

Demand Charge

Secondary Service

$10.235 per KW for the first 100 kW

$15.166 per KW for the first 100 On-Peak kW

$5.385 per kW for all additional KW

$10.013 per kW for all additional On-Peak KW

$5.897 per KW for the first 100 Off-Peak kW

$3.168 per kW for all additional Off-Peak KW

Primary

$9.488 per KW for the first 100 kW

$14.651 per KW for the first 100 On-Peak kW

$4.695 per kW for all additional kW

$9.936 per KW for all additional On-Peak kW

$5.251 per kW for first 100 Off-Peak KW

$3.079 per kW for all additional Off-Peak kW

Transmission

$7.368 per kW for the first 100 kW

$13.730 per kW for the first 100 On-Peak kW

$2.519 per kW for all additional

$9.619 per KW for all additional On-Peak kW

$4.522 per kW for first 100 Off-Peak kW

$2.959 per kW for all additional Off-Peak kW

Energy Charge

May-Oct

$0.09884 per kWh for the first 200 kWh per kW

$0.06566 per kWh for the first 200 kWh per kW

$0.06091 per kWh for all addition kWh

$0.05432 per kWh for all addition kWh

Nov- April

$0.08378 per kWh for the first 200 kWh per kW

$0.05275 per kWh for the first 200 kWh per kW

$0.04586 per kWh for all additional kWh

$0.04142 per kWh for all additional kWh




Case Study #3:
Winslow WWTP — Winslow, AZ

 O&M costs high and continuously rising, boat
clarifiers, last upgrades in 1998

— Approach #1 — Overall evaluation

* Looked a operational methods
— Determined can’t rely on operational changes

Evaluated mechanical process equipment

Work with City to prioritize needs

Determined impact to APP Permit

Developed phasing plan due to funding

Assisting City with USDA-RD funding for Phase 2
Phase 1 Construction nearly completed

Phase 2 projected to start Fall 2014




Case Study #3.
Winslow WWTP — Winslow, AZ (cont.)

— Approach #2 Operational efficiency improvements
 Tertiary filtration system (labor)




Case Study #3:
Winslow WWTP — Winslow, AZ (cont.)

— Approach #3 — Installation of new energy efficient
equipment
 New headworks

* Flow equalization basin
« Aeration upgrades to oxidation ditches

» Secondary clarifiers




Case Study #3
Winslow WWTP — Winslow, AZ (cont.)

M New Improvements

l 1 } INFLUENT FLOW METER AND FLOW METER VAULT

INFLUENT BAR SCREENS LIFT STATION PUMP

l 3 | FINE SCREEN/GRIT REMOVAL HEADWORKS SYSTEM

|
4] | 0.7 MG FLOW EQUALIZATION BASIN (FEB)
5 | FEBLIFT STATION
‘ 6/ \ WEST OXIDATION DITCH (FINE BUBBLE DIFFUSERS)

[ L \ EAST OXIDATION DITCH (FINE BUBBLE DIFFUSERS)

CLARIFIER SPLITTER STRUCTURE AND RAS/WAS PUMP STATION

| SOUTH CLARIFIER (60' DIAMETER)

| NORTH CLARIFIER (60' DIAMETER)

DISC FILTER SYSTEM (TYP OF 2)
| EFFLUENT STORAGE BASIN BYPASS LINE
I | RELOCATION OF EXISTING SLUDGE DEWATERING FEED PUMPS
) |L‘ SLUDGE DEWATERING ROTARY FAN PRESS

[ 6] | PLANT MAIN DRAIN METERING MANHOLE

1170 0.5 MG EQUALIZATION BASIN

S S — g ) o oy e s ¢ ey 1 ] 1

EMERGENCY SCREENING {OLD HEADWORKS)

UV DISINFECTION

| 0.32 MG EFFLUENT STORAGE BASIN

WEST SLUDGE THICKENER

SLUDGE DRYING BEDS




Case Study #3:
Winslow WWTP — Winslow, AZ (cont.)

 Results

— On $120K annual power expense, project savings of
20-30% (on currently running equipment)

— Savings of $30-40K annually on belt press parts

— Updated APP Permit that Meets BADCT
Requirements

— Working towards a USDA-RD Loan Phase 2
— Labor savings?




Case Study #3:
Winslow WWTP — Winslow, AZ (cont.)

Winslow Historic Energy Usage
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Case Study #4.
Somerton WWTP — Somerton, AZ

» City needed increased capacity and seasonal
flows, drying beds within 120 ft of homes, &
power costs at approximately $120K/year

— Approach Summary & Results

» Overall process and required capacity increase

— Change of process from SBR to BNR Continuous Flow through plant
(added 1.0 MGD at under $6/gallon)

» VE Eliminated need for capital improvements
— Electrical service/Generator upgrades

« Reduction of Power Cost of $20,000 annually
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Case Study #4:
Somerton WWTP — Somerton, AZ (cont.)

Existing Expansion Plan




Case Study #4:
Somerton WWTP — Somerton, AZ (cont.)

PACE Proposed Expansion Plan - Completed




Case Study #4:
Somerton WWTP — Somerton, AZ (cont.)

Somerton Historic Energy Usage
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QUESTIONS?




