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Water & Wastewater Optimization

MBA, Bellarmine College BS Environmental Engineering, California Polytechnic

BSE Civil Engineering, University of Kentucky University, San Luis Obispo, CA

45+ Years of Engineering / Construction Experience 27+ Years of Water / Wastewater Engineering

16 Years with PACE Experience

Team Management, Funding Administration, 23 Years with PACE

Scheduling, Estimating, Design Management, Project Management, Principal Engineer, Design

Construction Management Management and Oversight, Permitting, Former WWTP
Operator
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Water/Wastewater Treatment

Improvements are Unique to Each Facilit

Focus First on the “Big Rocks”

« Existing Treatment

« Existing Equipment

« Current Controls System
* Current Permit(s)

» Current Operations

» Current Operational Cost

* Life-Cycle Cost of
Improvements

 Existing Operational Staff
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Optimization Strategies

Intent of Design/Operations vs. Actual Operation
Process & Mechanical Equipment
Permit Requirements

Power Rate Structure

Funding Availability

Cost Balancing & Prioritization

Operator Training
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Strategy #1

Intent of Design/Operations vs. Actual Operation

Intent of design and intended 1000 —
operational process of the facility SR
vs. actual operational procedures ] \

* |s there a disconnect?

« Makeup of the operational staff

 Work closely with the operator to -
develop ease of operations, creating o
efficiencies 70000 |

« Evaluate energy consumption trending 65000
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Strategy #2

Process & Mechanical Equirp

Assess the process and mechanical elements of the facility
« Evaluate the process (treatment capacity, water quality requirements)

Inventory/status of major process equipment (age, condition, kW usage, etc.)
o Aeration (both treatment and solids), disinfection, digesters, blowers, equalization

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




Strategy #3

Permit Requirements

Consider current permit
requirements and impacts of
desired improvements to

operational cost

« Certain improvements may trigger
permit modification and require more
stringent effluent

« Cost impact of permit modification
due to possible operational & energy
efficiency improvements

» Life-Cycle Cost variation depending
on improvements

fHI

&

}

————
PACE



Strategy #4

Power Rate Structure

Identify current power usage and
cost rate structure and determine

if it is the best for the facility

» |s the plant on the best available
rate?

* On-peak and off-peak structures
could offer opportunities for
equalization to offset power costs

« Evaluate energy consumption
trending
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Strategy #5

Funding Availabilit

InveStlgate FEDERAL » Public Agencies /
funding agency « EPA (WIFIA) Public Utilities
raihili « USDA Rural Development (WEP Programs * Privately Owned

ellglblhty for * Department of Housri)ng ( ’ ) Water U)fcilities
grants/low « Community Development Block Grant (CDBG) * Mutual Water
interest loans « US Army Corp of Engineers Companies

* Bureau of Reclamation Non-Profit

* Department of Energy Organizations

STATE * Tribal

« State Revolving Funds (WIFA) Private

* Arizona Environmental Companies /

LOCAL Other

« American Rescue Plan Act (ARPA) (Local

Counties)
PRIVATE
 Loans
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Strategy #6

COST BALANCING & PRIORIZATION

Cost balancing and prioritize

improvement implementation

« Evaluate cost vs. benefits

« Capital improvement budget
available

Impacts of permit requirements
Funding (grants/loans) eligibility
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2015 2016 : 2017 2018 : 2019 2020 2021 2022 : 2023 2024 2025 ; 2026 2027 : 2028 2029 ‘ 2030 2031 ‘ 2032 2033 : 2034 2035
Projection Year
Item # | Description Projection year Cost
A Tank #1 repaint 2015 $100,000
B Pump #4 repair 2016 $15,000
C WTP #1 filter media replacement 2017 $60,000
D WTP #2 filter media replacement 2018 $60,000
E Tank #2 repaint 2019 $100,000
F Well #3 rebuild 2020 $25,000
G Well #4 rebuild 2021 $25,000
H WTP strainer interiors replacement 2022 $20,000
| Miscellaneous distribution pipelines & valves replacement 2023 $50,000
J Miscellaneous distribution pipelines & valves replacement 2024 $50,000
K WTP #1 valves replacement 2025 $20,000
L WTP #2 valves replacement 2026 $20,000
M WTP #2 filter media replacement 2027 $60,000
N WTP #1 filter vessels & media replacement 2028 $400,000
6] Miscellaneous distribution pipelines & valves replacement 2030 $50,000
P Miscellaneous distribution pipelines & valves replacement 2031 $50,000
Q WTP strainer interiors replacement 2032 $20,000
R Tank #1 repaint 2034 $100,000
S WTP #2 filter vessels & media replacement 2035 $400,000
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Strategy #7

Operator Training

Operator training (initial &

ongoing)

« 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 A
« Training of new operators due . -
to turnovers B / :
« Qperator training to monitor oo v

energy usage
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HOW HAVE OTHER COMMUNITIES BENEFITTED?

NEEDS / ISSUES OVERALL OUTCOME / BENEFITS m

- Deficient capacity « $2.4 Million USDA-RD grant « Increased capacity « New 2" well
- Excessive waste from low recovery (indluding PV solar) - Increased recovery with scalant - Upgrade to 3-phase power
- Inadequate evaporation basin size - Enhanced capacity and water quality and chlorine removal filters,and . New 100 kW DC PV solar
. Inadequate storage for commum.ty ~ ion fexchange ups?ream o.f RO generation system
+ No source redundancy - Improved reliability - Upsized evaporation basin
+ 90% Reduction in power consumption « Increased storage

- Unbalanced power source




HOW HAVE OTHER COMMUNITIES BENEFITTED?

NEEDS / ISSUES OVERALL OUTCOME / BENEFITS M

- Deficient capacity « $7 Million USDA-RD grant/loan package « Increased capacity (0.8 MGDto - Conversion from sludge drying
- Limited funding - WIFA bridge loan 1.8 MGD) by converting existing beds to mechanical sludge
 Added 1.0 MGD at under $7/gallon 4-tank sequencing batch processing (reduced odor:s,
. reactor (SBR) to a four-stage energy usage and potential for
* Reduced footprint continuous flow biological dust pollution)
« 10-12% Reduction in overall energy usage nutrient removal (BNR) process
- Improved air quality - New, highly energy efficient,

blower and aeration diffuser

\ equipment
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HOW HAVE OTHER COMMUNITIES BENEFITTED?

- ADEQ requirement of reducing « $9.4 Million USDA-RD grant/loan package « Increased capacity (0.45MGDto - New fine bubble diffusers and

septic use (nitrogen plume) « WIFA bridge loan 0.90 MGD) by splitting existing high speed, hybrid, rotary lobe
+ Inadequate treatment of highly - Savings in construction materials, such as single-basin sequencing batch compressors

seasonal wastewater flow concrete and rebar ;‘i’;ﬂo’ (SBR) ':‘todtwfo Sdfzf'“e’ - Upgraded influent and reuse

, . asins instead of addin '
- Deficient capacity - Improved effluent quality at low flow new du;IJIic;te basin " :umplst:tlo:s it bed
« New sludge drying beds
» Improved process flexibility - New mechanical fine screening increasesgsludrgye (?rying area
and redundancy minimizes manual screening by over 300%

- 40% Lower energy consumption

K « Reduction in land use
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Video: Quartzsite WWTP Expansion
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T Convert Exisiting SBR to Two SBRs by
Adding Divider wall, Fine Bubble Aeration
Mixers, WAS Pumps, and Addition
Decanter (Volume = 465,000 gals/SBR)

@ New Aeration Blowers (3) 75HP
T New Sludge Drying Beds

™ New Headworks
(Fine Screen & Grit Removal)
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https://www.youtube.com/watch?v=P9W6M1BaXSI

HOW HAVE OTHER COMMUNITIES BENEFITTED?

NEEDS / ISSUES

- Difficulty achieving effluent
requirements

OVERALL OUTCOME / BENEFITS

« Private loan
- Final total cost of less than $4/gallon

« Improved effluent quality
(Title 18 BADCT) supports the constructed
wetland system

- Modified treatment process
from a 2.46 MGD two-cell
aerated lagoon process toa 2.5
MGD Extended Aeration
Activated Sludge (EAAS) Process
utilizing Parkson’s Biolac® mixing
and aeration process to produce
a higher quality effluent

« New Effluent and disinfection,
headworks fine Screen / grit
removal, aeration and
dewatering building, darifiers
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Video: Show Low WWTP Upgrade

1 Effluent and Disinfection
2 Aeration and Dewatering Bldg

5 Vactor Dump Station
6 RAS and WAS Pump Station
7 MLSS Structure

& Secondary Process / Biolac Basins

9 Influent Splitter Box

o Headworks Fine Screen / Grit Removal
1 Coarse Screen Headworks

12 South Lagoon

13 Storage and Lab
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https://www.youtube.com/watch?v=3gTJ-LtjIOg
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