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How does a wastewater
facility use land as the
final treatment
component?

By Megan Rounds, P.E.
Department of Ecology

Clarification

* Land Application
* Water recycling/reuse

+ Defined in Chapter 90.46 RCW

« use of reclaimed water as permitted under this chapter for the purpose of
irrigation or watering of landscape vegetation

« Disposal not treatment

Definition of Land Treatment

Land treatment — the application of appropriately pre-treated
municipal and/or industrial wastewater to the land at a controlled rate
in a designed and engineered setting.

Benefits:

* Obtain beneficial use of the wastewater
* Improve environmental quality
 Achieve treatment goals

* Cost effective

Regulations

* Groundwater Standards -
Chapter 173.200 WAC

* Guidelines for
Preparation of
Engineering Report for
Industrial Wastewater
Land Application Systems

« Criteria fo Sewage Works
Design (Orange Book)

Criteria for Land Treatment Facilities
(Green Book)

Limiting Design Parameter Concept
« Define the design criteria

« Define site management on a daily and yearly basis
* Provide an annual report template

How to design a land treatment system

Site Assessment
* Depth to groundwater
* Type of crop
* Type of soil
* Wastewater constituents
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Size of the land treatment site

 Acres = wastewater flow (mgd)/ (loading rate x loading days)
« Add buffer zones, roads for access, etc.

Site and Soil Properties

« Topography of the site?

* What is the depth of the soil?
* Soil texture?

* How permeable is the soil?

* What is the water holding
capacity of the soil?

The Role of the Crop
Nutrient Uptake

Water Balance
(no groundwater recharge)
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Precipitation
For design purposes, the wettest year in the last 5 years of
record should be used.

Evapotranspiration
The sum of evaporation from land and plant transpiration.
Is crop specific
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BOD Nitrogen
5
load (Ibs) = flow (MGD) x concentration (mg/l) x 8.34 « Nitrogen exceeds agronomic rate of
the plants then nitrate can be
transported into the groundwater.
* Most of the biological activity occurs near the surface where organics « Designs usually say 25% of the
are filtered by the soil and oxygen (aerobic conditions) is present to nitrogen will be lost to denitrification,
support biological oxidation. and volatilization.
* Excess organic loading * Need to check the carbon to nitrogen
* Odorous anaerobic conditions ratio.
* Untreated organic passing through the soil profile
* Mobilizing oxidized forms of iron and manganese

Total Dissolved Solids (TDS) e
* A percentage consists of volatile dissolved solids. i
* The other percentage is the fixed dissolved solids (FDS).
« The organic potion of the FDS is used by the plants. _ T
« The inorganic portion (salts) needs to be leached from the soil profile. = — T B ]

ESP Soil Test Results

Permit Monitoring

* Wastewater applied to each field

« Crop ) <

* Soil 5

« Groundwater ‘ //\.‘/ = .
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Figure 13: Port of Moses Lake — Background TDS vs. Downgradient Values
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Questions




