Anaerobic Digestion of High Strength Wastes
within a TMDL

A POTW's Perspective on cost, benefits and considerations
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Overview

Overview of the Appleton Wastewater Treatment
Plant (AWWTP)

What is Anaerobic Digestion?

Safety

Benefits and Costs

POTW Considerations and Requirements
Waste Characteristics and Discharge Options

WPDES and Land Application Program and
Biosolids Composting
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AWWTP Process Schematic
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What is AD?

* Definition: Anaerobic digestion is a process by
which microorganisms convert organic matter
in the absence of oxygen into a gas (and other
end products) known as biogas primarily
composed of methane (CH4 ) and carbon
dioxide (CO2 ).
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AD Process

Hydrolysis + Fermentation Methane Formation
e Complex Substrate e Organic Acids, CO2, e H20, H2S
e Carbohydrates, H20, and cells e Cells and stable

fates, and proteins

degradation

products
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AWWTP Digester Operation

(2) 2.2 MG, high rate, Mesophilic (77°F - 113°F) anaerobic
digesters

95° F*/- 1°F
VS reduction range 45%-60% (minimum required TVS = 38%).
HRT typ. 40-days and 15 days required by WPDES.
pH range 6.8-7.2.

Volatile acids <150 mg/L

Alkalinity +4,000 mg/L

Mixing and feed conditioning

WTR and Hauled Waste
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igester Safety

Ic D

Anaerob
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Standards and Guidelines

NFPA 497 Area Classification
Venting

NEC 70 — Intrinsic Safety
State and Local Codes
WEF MOP 8 .
Varec, Groth, Published Guides . he

NFPA 820 — Fire Protection, '*
Location of equipment

API 2000 — Tank Venting

NFPA -54 — National Fuel Gas
code

NR 110 — Codified WDNR
POTW Design
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Biogas Design Considerations

Engineering Safety

* Prevent5-15% Methane
Environment (O2, CHa, Heat)

* Qversize Piping

e PRV, VRV

* Flame Arrestor, Flame Trap
* Gasket Compatibility

* 2% Slope, Collection 250’

* Heat Trace and Jacket

* Prevent Ignition

* Displacement
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Benefits of A.D.

*Reduce costs
*Reduce pathogens
*Reduce odors

*Reduce solids and concentrated

nutrients

*Reduce greenhouse gas emissions
*Offset natural gas (or electricity)

Generate revenue
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Hauled Waste Program
Considerations for Waste Acceptance
* Capacity
* Inhibitory Thresholds
* Treatment costs - Modeling
* Biogas potential

* Impact to existing authorized users (i.e.
waste allocation)

* Future WPDES considerations (i.e.
phosphorus)
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Costs

15
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Considerations
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AWWTP Requirements

» Characteristic Data

P Permit

P Security

P Certified Scale

P Waste is “reasonably” consistent

» Communication between generator, hauler, and
POTW

P Limitations or restrictions imposed???
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AWWTP Influent
Industriall

Leachate?

Food Process

Dairy Manure
Liquid*

Waste Characteristics

100 -250
300-2,500
500-1,200

1,300-215,000
16,176

350-600
10-1,000
<150

250 -75,000
15,000 TS

1.  Typical range of Appleton SIUs >25,000 gallons per day.

2. AWWTP receiving station leachate concentrations.

3. AWWTP receiving station food process waste concentrations.
4. Burke A. Dennis. (2001). Dairy Waste Anaerobic Digestion Handbook. Environmental Energy Company.
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Anaerobic Digestion Waste Load
Allocation

45,000
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Receiving Station
Waste Sludge
Primary Sludge

4.4- Million Gallon
Digester Capacity

Minimum Required
HRT = 15 Days




Future Permit Considerations

AWWTP WPDES

Interim P Limit = 1 mg/L monthly avg.
« TMDL P Based Limit = 23 Ibs/day 6-month avg. (May-Oct,
Nov-Apr)

Existing treatment train design is currently achieving TMDL
based limit



The “Matrix”

l . Non-Point
Point Source
TMVIDL Establishes Permit Limits PS Source
(PS) Provides $ and Support (NPS)

NR J
151
Agriculture Construction

Performance Urban

g— Standards Stormwater

Etc.

AFQ’s > AFQ’s <
1,000 1,000 AUs
Animal BlDischarging

Units

(AUs) Industrial

POTW’s Construct-
Industry ion

Septage



Annually the AWWTP

*Treats approximately 5 billion
gallons of wastewater (avg. 189,000
lbs P @91%).

ST R
*Treats 20-25 million gallons of
hauled waste from outside the
sewer service area.

8 million gallons of hauled wastes & |
consist of food process wastes from =====""
within LFR Basin. 4
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Annually the AWWTP

*Land applies approximately 20,000 o RHANANO N o

wet tons of biosolids to agricultural , /

field MarionEmbarrass Pulaski il
I€las Roshol| /- gig a1 Clintonvile

*Compost approximately 5,000 wet
tons of biosolids

*Note that for each wet ton of biosolids
there is approximately 7 pounds of
elemental P

Plainfield

Hancock

Winaeconne
WINNEBAGO
*Approximately 75% of the biosolids Oshkosh

produced annually is spread outside Berlin
the LFR basin. This is equivalent to
94,500 pounds of P
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Land Use Area (acres)

Apple Creek 60% 5,378 2,343 34,232

Plum Creek 76% 2,465 79 2,833 22,804
69% 1,120 1,711 2,172 16,401
Garners Creek 32% 201 3,814 558 7,040

Mud Creek 15% 335 7,165 532 9,585
Neenah

Slough 44% 1,447 5,007 1,616 14,461
Lower Fox

River (Main

Stem) 17% 3,183 36,779 4,328 53,744

43% 14,129 60,208 14,382 158,267
Source: LFR TMDL Cadmus Report
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HUC 12 Watersheds
stoemwaler Management Plan Update
City of Appleton. Wisconsin

AZCOM
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Land Application by County (acres)

Calumet
Portage
Waupaca
Manitowoc
Kewaunee
Brown

Outagamie
Total Acres

Wet Tons
Applied
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What Are We Doing - AWWTP

ldentifying what we have &
what we are capable of doing

— Treatment Optimization
— Source Reduction Options

Critically Evaluate Compliance
Alternatives

— Water Quality Trading
— Adaptive Management

— Treatment Alternatives or
Upgrades




What Will We Need to Do

Continue to refine biosolids land application
program to account for TMDL developments

Expand the use of GIS for use in spatial
nutrient management and enhance
information sharing (i.e. LWCS)

Become familiar with models that help
estimate phosphorus and TSS reductions (i.e.
SNAP-plus)

Continue to build relationships/partnerships = =
with landowners, other point sources, county
agencies, state regulators, NGOs, and NPOs

Plan and Prioritize



Thank You!
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