WASTEWATER TREATMENT
PONDS:
ASSETS OR LIABILITIES?

Steve Worrell, P.E.
Summit Engineering



INTRODUCTION
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DIAGRAM OF A PROPERLY CLOSED LANDFILL

'Wells and probes to detect
leachate or methane leaks
outside the landfill

Subsoil %

When the landfill is full
layers of soil and clay
seal in the trash

Clay and plastic lining to
prevent leaks, pipes
collect leachate from the
bottom of the landfill

Pipes collect explosive
methane gas to use as a
fuel to generate electricity|

Cutaway view of a modern
landfill designed to prevent
the two main hazards of the
unit: explosions or fires
caused by methane gas, and
leakage of rainwater mixed
with dangerous chemicals
(leachate)

https://www.epa.gov/landfills/municipal-solid-waste-
landfills

- Pond Sealed With Synthetic Liner

Pollution
Control

Agency 4" Topsoil and Grass
e Minimum 6" Layer of Riprap
(to one foot above high water)

Minimum 12" Fine
Textured Soil

6" Sand or
Clean Soil

rd

Minimum 30 mil liner

EPA: Principles of Desigh & Operations of WW Treatment
Pond Systems





















Compacted Clay Liner Geosynthetic Liner
12” thick min 40 and 60 mil thickness common
1x10%cm/s Impermeable*
Resistant to UV Textured or smooth

ell degradation Chemical resistance




Clay availability drives cost
Slope

Longevity

Repairs




Overall Slope stability and interface friction

Anchor trench pull out




A WORD ON LEAKAGE
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Low capital cost
Simple Components
imple Design




Low capital cost
Simple Components
Simple Design




PONDS AS ASSETS: MAINTENANCE
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Planning, Building & Environmental Services

1185 Third Street, Suite 210
Mapa, CA 84558
www.countyofnapa.ong

David Morrison

A Tradition of Stewardship
A Commitment 1o Service

Winery Wastewater Reporting Requirements

The following summarizes the monitoring requirements:
1. Weekly monitoring throughout the year for DO, pH._frecboard and odor.

Monthly monitoring throughout the year for BOD and total flow.

Quarterly online reporting onlv throughout the year; crush needs no separate submission.

Directar




Flexibility:
Improve aeration
Build new cells
Add pretreatment

Add polishing

AERATION
EFFICIENCY
COMPARISON
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Long retention time (60-90 days)
Equalization
pH buffering
Effluent storage
Allows seasonal transfer N’
Stormwater diversion
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— Precipitation Irrigation Demand




Effluent Quality
BOD around 60-90 mg/L typical
TSS similar

Algae
Additional solids

Maintenance
Irrigation Reuse




Biosolids Formation Inevitable
Byproduct and Residual
Management & Planning
- e
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Slow to Fill = Slow to Empty
Emergency Repairs...




Energy Cost « Organic Load &

Aeration Efficiency
Saturated DO vs Minimum

) - . .

»

»



Earth Dams require maintenance
Maintenance Program:
Valves
Vegetative cover
Embankment Slope

Leak Detection

Photo Credit: William Croyle, California Department of Water

Resources
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https://geosynthetic-institute.org/papers/paperls.pdf

seworld.com/content/documents/technical-

notes/Hydraulic Equivalency.pdf

municipal-solid-waste-landfills

ON-ponad-treatment-



https://geosynthetic-institute.org/papers/paper15.pdf
http://www.gseworld.com/content/documents/technical-notes/Hydraulic_Equivalency.pdf
https://www.epa.gov/landfills/municipal-solid-waste-landfills
https://www.epa.gov/sites/production/files/2014-09/documents/lagoon-pond-treatment-2011.pdf
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