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Outline

e Wastewater Treatment 101

» Radiological risk assessment

« Radiological instrumentation assessment
» Unresolved issues and opportunities
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Combined Wastewater Treatment System
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Sewer Lines Are Generally Buried
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Sewer Lines Are Generally Buried
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Screenings Go to a umpster
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Concentrated Biosolids Are Collected for Shipment
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4-5 48 Tonne (105,000 Ib.) Biosolids Trucks/Day

 Biosolids shipped east for agricultural application
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Agricultural Application of Biosolids
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Fate of Radioactive Material in the Plant

Form _ _ _ _

Entering Screenings Rocks/Grit  Biosolids

Sewer Material Low High Low High Low High

metal pieces ©°°Co, **?Ir, U, 238Pu, *!Am trace ? 50% 100% 10% 50%

fine particles ©°Co, °Sr, 1°°Ir, 26Ra, U, trace ? trace 10% 80% 90%

238PU, 241Am

dissolved 50Co - - - - 31%

dissolved or 9Sr, 192|r, 226R3g, U, 238Pu, trace ? trace 10% 10% 50%

soluble 241 Am

metal, 08Sr, 226Ra trace ? 50% 100% 10% 50%

ceramic

bound to 99Mo trace ? 50% 90% 10% 50%

resin

dissolved 131 : : - - 2%

dissolved 131 : : : : 23%

dissolved 137Cs : : : - 12%
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Fate of Radioactive Material in the Plant - 2

Treated

Form Entering Water Surfaces
Sewer Material Low High Low High
metal pieces 60Co, %I, U, 2%8Pu, 4*tAm trace trace trace 20%
fine particles 80Co, 0Sr, 197Ir, 2?6Ra, U, 2%8Pu, trace 10% trace 20%

241Am
dissolved 50Co 69% - -
dissolved or 0Sr, 192|r 226Rg U, 238Py, 20% 80% trace 20%
soluble 241Am
metal, ceramic 0Sr, 226Ra trace trace trace 20%
bound to resin PMo trace trace trace 20%
dissolved 131] 98% - -
dissolved 131] 77% - -
dissolved 137Cs 88% - -
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Potential Exposure Locations

wastewater in pipes on the

way to the plant

regulator and pumping
stations

wastewater in the
treatment plant

slime and coated surfaces
In treatment plant

screenings in plant

screenings in dumpster at
disposal site

grit in plant

Baiielle

e gritin dumpster at

disposal site

piosolids in digesters
piosolids In trucks
niosolids applied to crops
Crops eaten

resuspended dust from
biosolids

treated water
untreated water (bypass)
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Issues

* Disposal of contaminated materials
— biosolids
— rags
— grit
« Current lack of real time monitoring and
Identification

e Expert consulting agreements
e Research needs
e Regulatory clarity

* Others?
Pacific Northw
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Placement of Sensitive Gamma Radiation
Detectors with Central Alarms
« Upstream from the plant in a wet well

* In the raw sewage pump room

» At the screenings conveyor

At the grit collection point, and
At the biosolids collection points

 Instrumentation must be explosion-proof
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Proposed Floating Monitor for a Wet Well
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Sampling Tank in the
Raw Sewage Pump Room
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Needs

 Hand-held radioisotope identifiers
 Laboratory analytical equipment

* Real-time monitoring with displays in control
room

o Stocks of postings, yellow tape, etc.

» Rapidly-available expert support
— Emergency response
— Decontamination
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Waste Disposal

« Without prior arrangements, lack of a radioactive
waste packaging, transportation, and waste
disposal program could obstruct radiation
protection of workers and public

* Requires action at the highest political levels
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Research Needs - 1

 Practical detection and measurement strategies and
technologies using off-the-shelt equipment, and
Identifying needs and opportunities for innovation

e The transport and fate of radionuclides in wastewater

* The overall benefits, risks, and economic costs to public,
workers, environment, and wastewater treatment
authorities so that bypass/treat decisions can be made on
a sound basis

« Action levels to bypass and resume treatment of
wastewater

« Methods of enhancing the removal of radioactive
material from wastewater, and sequestration and
management of the subsequent radioactive waste

Pacific Northwest 28
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Research Needs - 2

« Methods of, and procedures for, decontaminating
wastewater treatment plants in the aftermath of a
radiological dispersion event

* Developing a model radiation protection program to keep
doses to wastewater treatment workers as low as Is
reasonably achievable

« Determining the special training needs for wastewater
workers involved with a radiological dispersion event

« Methods of minimizing entry of radioactive materials
Into combined sanitary and storm sewer systems, perhaps
by treatment In proximity to the radiological dispersion
event
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Research Needs - 3

 fixed radiation detection instrumentation to be developed
and deployed at a cooperative POTW
— early warning
— monitoring at strategic locations within the plant
— technology demonstration

 planning for rapidly determining where contaminated
sewage originated with the goal of limiting further
Intakes by members of the public, and limiting property
damage from contamination
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