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Complex Challenges

AlexRenew embraced various challenges in order to
deliver their vision to protect the environment, contribute
to a vibrant local economy, and engage the community

" Regulatory
— Stringent/increasing nutrient discharge requirements '

" Constrained site

— 54-mgd plant on a 30-acre site
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Long-Range Plan

Implementation of long-range planning process allowed
AlexRenew to meet current needs and enable the future

" Assessment of drivers (regulatory, etc.) =<

" Assessment of viable technologies and [EEEE=——_
approaches

" Workshop-based collaborative effort
" Output

Social/Political , Eywironmental

ASA SANUP: Evaluation Criteria
. (Version 06/17/09)



Boundary
Condition

2030 Most
Restrictive Limits
and Sustainable

Practices

Boundary Conditions

Elements

Limits on nutrient effluent discharge concentrations down to limit-of-
technology (LOT) levels:

s TN =1 mg/l

s TP =0.01 mg/l

Limits on the discharge of polychlorinated biphenyls (PCBSs)

Ban on land application of biosolids and/or potentially all land-based
uses of biosolids

Reuse of plant effluent water for irrigation in city parks (5 mgd
between March and November)

2011
Requirements

Limits on nutrient effluent concentrations to take effect in 2011 down
to state-of-the-art (SOA) levels:

s TN =3 mgll

% TP =0.18 mgl/l

Continuing production of Class A Exceptional Quality Biosolids and
alternative reuse options to bulk land application

Based on 54 mgd annual average daily flow (peak of 108 mgd)



SANUP Objectives
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Project Criteria Requirement

Total Nitrogen 3 mg/I* (enable plan for 1 mg/l)

Odor Control 5 D/T (99.9% compliance)

Increase Secondary
Treatment Reliability

« Expand reactor basin volume/add polishing
+« Diurnal nutrient storage
s Sidestream treatment of centrate

Sustainability Consider through all aspects of design and construction

* Based on waste load allocations at design flow of 54 mgd



Sustainable Approach

A defined approach at the outset ensured sustainability
was integrated throughout design and construction

" Defined overarching sustainability
Categorles and Objectlves Alexandria Sanitation Authority

State-of-the-Art Nitrogen Upgrade Program (SANUP) __”~ T -_J'E’ ‘

" Developed and monitored key
performance indicators (KPIs)

" Tracked progress throughout

SUSTAINABILITY
STRATEGIES
GUIDANCE
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Implementation of SANUP Elements Sidestream

\ treatment of
- —

dewatering centrate
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" New larger tanks for methanol N “\\\
® Re-purposed existing tanks for CLRTE 3
alternative carbon sources 5

" Optimized dosing for enhanced
nitrogen removal



Innovative Sidestream Treatmen
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Cutting-edge technology provides focused treatment of ammonia-
rich dewatering centrate while reducing operating costs

" Use of innovative deammonification process (DEMONT™)
" Multiple operating modes in sequencing batch reactors
" 85% TN removal for 20% of plant’s nitrogen loading

" Reduced air and supplemental carbon requirements




Diurnal Nutrient Balancing
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Diversion and return of diurnal flows maintains consistent
nitrogen loading to the biological process

" Improved process reliability
" 18 MG of primary effluent storage
" Multiple control modes

" Integrated wet weather wet well for a
future 128-mgd pump station

NMI
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" Athletic field for public use
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= Addition of sixth biological reactor basin (4 MG) y‘;*

" Anoxic volume for final polishing of TN e 3

" Crossover channel required to tap into existing
mixed liquor channel I—— L ¢




AlexRenew is the world’s first utility to implement full-scale
mainstream deammonifcation with stringent nutrient requirements
" Aeration control using instrumentation (DO, |

ammonia, nitrate/nitrite)

® Anammox microbes are grown in sidestream
reactors and seeded to mainstream

" Cyclones used for annamox granule
retention and to improve settleability

® Construction completed in fall 2015,
process still in startup mode

" Estimated $400,000 annua



A Winning Partnership/
Team Effort



A True Partnership

Chartering participants developed trust and learned
to function as an integrated team from day 1

" Formal session attended by more
than 50 team members

ALEXANDRIA SANITATION AUTHORITY

State-of-the-Art
Nitrogen Upgrade Program (SANUP)
. 6 o

" Subsequent mini-chartering
sessions integrated the design
team for each package

* Use our individual skills
interdependently

* Employ clear and effedtive decision-
making o ensure a fiscally
responsible and successful product

* Protect ASA's commitment to the
community while fostering a
positive work environment

* Enjoy the journey and celebrate
our successes together
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Starting with Sustainability in Mind
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Bringing engineers, operators, and maintenance staff together
to discuss sustainability encouraged creative approaches

" Full-day workshop held the day
after chartering

" Promoted education and
brainstorming of sustainable
concepts that could be

Climate Change/
GHG Emissions

* Minimize Life-Cycle
GHG Emissions

easin,

* Eliminate/Reduce
Physical/Chemical Hazards

* Maintain Healthy Air
Quality

* Ensure Worker Safety

During Construction &

Operations

* Minimize Post Construction
Light Impacts

* Minimize Construction
Impacts

* Minimize Wastes Produced
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" Used 3-D modeling extensively to identify conflicts,
enhance design reviews, and obtain stakeholder
endorsement
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f Design Changes

Integration o

" Nutrient Management Facility
designed as cast-in-place, then
value engineered to precast, post-
tensioned concrete construction

700 panels

—1

* Panel seams

* Enclosed tensioning wires




Team Adaptability

" Nutrient Management Facility

— Acquisition of West Plant Site,
formerly a historic landfill

— Comprehensive environmental
assessment and entry into
Voluntary Remediation Program

— Integrated components for future
~ 128-mgd wet weather pump station
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Game Changing Publlc anate Partnershlp
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Execution of inteated projects in South Carlyle Planning Area was
consistent with City’s future development of East Eisenhower Corridor

" Formed core Sesp@e T ey
planning team to i
coordinate all
projects

" Integrated designs to
link green spaces
and provide a
common theme



Environmental Stewardship

" State-of-the-art nitrogen
removal protects
Chesapeake Bay

.......

® Historic landfill site was
transformed

® Rain on athletic field is
collected in tanks for
treatment

" Aggressive approach to odor |



Community Engagemen

® AlexRenew’s environmental
spokeshero: Moxie

— Her job is to reach out to
children grades K-8,
helping to explain the water
cleaning proc



Community Engagement
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" Facility tours

® | imerick Street Field dedication
and Family FieldFest events held
In October 2015




Program Achievements
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" Sustainable delivery approach to enhance environ-
mental stewardship and protect the Chesapeake Bay

" Creative development of a constrained site and |
transformation of a historic landfill ol

- Cuttlng edge technology to prowde reliable world-cla
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Questions?

Thank you



