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Water Sources

u Approximately 4.5E12 liters water 

used annually, 75% surface water and 

25% groundwater sources

u Currently only Maximum Contaminant 

Levels (MCL) for Radium and Uranium 

in drinking water.  

u Radium (228Ra, 226Ra & 224Ra) MCLs 

observed in groundwater of the 

Atlantic and Lower Delaware Coastal 

Plain regions

u More mountainous northern NJ regions 

may also see Uranium (238U & 234U) 

and Radon radiological occurrances in 

groundwater

Source: https://www.nj.gov/dep/watersupply/pdf/wsp.pdf

https://www.nj.gov/dep/watersupply/pdf/wsp.pdf


How has the water supply system 

managed radiological exceedances?

u Consider alternate source water 

u Blending source water

u Interconnection - Purchasing water from another area

u Treatment 

uCurrent treatment of radionuclides

uTreatments prior to radioactivity detection may have also 
produced to NORM residues.  

uDifferent Treatments may have been implemented over time.  



NORM Residues from water treatment

u Spent media from primary treatment vessels

u Scale on internal surfaces of vessels and associated piping

u Wastewater backwash and sludge from systems with regenerative media

u Media/particulates captured by pre/post filtration mesh/bag filters

u Potential for impacts to structure surfaces, discharge lagoons, outdoor areas 

during media replacement activities



Timeframe of decommissioning activities

u Decommissioning of an entire water treatment facility is rare, but might 

occur as a result of:

u Failure of a treatment technology to meet drinking water standards and decision to 

interconnect with another available water supply.  

u Selection of a different treatment technology which requires a full system 

redesign.  

u Need to treat additional contaminants

u Increased water demand

u More typical are partial facility decommissioning activities during operating 

history

u Periodic management of treatment residuals for disposal.  We consider these non -

routine activities which typically require involvement of a specifically licensed 

service provider.  

u Replacement of treatment system components due to wear, increased water 

demand requiring redesign, or selection of a new treatment technology requiring a 

facility to be reconfigured.  



Decommissioning Stages

uSite Identification

uHistorical Site Assessment

uScoping Survey

uCharacterization Survey

uRemedial Action Support Survey

uFinal Status Survey



Possible inputs for Decommissioning 

Planning
u What are the potential radionuclides of concern?

u Analyses of untreated groundwater

u Analyses of treatment residuals (wastewater/sludges)

u Discharge monitoring (disposal methods and volume/mass)

u What Areas, Buildings, Surfaces, Equipment might be impacted?

u Under the current treatment system design

u Under prior treatment system design 

u What material might remain in continued use and what material is consumable and requires 
routine maintenance and monitoring?

u Consideration for wastewater treatment facility accepting residuals

u Where/how media replacement occurrs

u Pre and post maintenance activity contamination surveys

u Spills/incidents





Secondary 

Containment





Solid Waste Disposal

u Ion Exchange required routine backwash and discharge.  Release to Sanitary 
Sewer limits (N.J.A.C. 7:28-6 (10 CFR 20):

u 74 Bq/L 224Radium

u 22.2 Bq/L 226Radium 

u 22.2 Bq/L 228Radium

u Employs Unity Rule

u Continuously accumulating media will need to be disposed to a Low -Level 
Radioactive Waste facility.  Activity will vary due to raw water concentrations 
and usage. 

u Community water systems typically exchange media every 3-5 years 

u Generally 18.5 to 37 Bq/g total Radium concentrations which can limit the available 
locations for disposal.



ISCORS - Sewage Sludge Subcommittee

Å Radiological Survey Results and Analysis

(ISCORS Technical Report 2003-02)

ÅModeling to Assess Radiation Doses 

(ISCORS Technical Report 2004-03)

ÅRecommendations on Management of 

Radioactive Materials in Sewage Sludge and Ash 

at Publicly Owned Treatment Works

(ISCORS Technical Report 2004-04)



Case Study: 

temporary radium treatment system

u Atlantic Coast Water Region

u Municipal water supply within Ocean County, NJ

u Temporary treatment needed to address water demand as an interim step 

while the main treatment system piped to accept raw water from multiple 

wells was redesigned and constructed

u Operated 2014 to 2019 at 

u Combined 226Radium & 228Radium in raw water 0.112 to 0.238 Bq/L

pCi/l Bq/L

Minimum 3.03 0.112

Average 4.5 0.167

Maximum 6.43 0.238







Temporary Treatment 

System 

u Steel secondary 

containment

u Two skid-mounted 

Treatment Vessels

u Associated Piping 

mounted on skid

u Piping to connect 

system, well source 

and distribution



u Well located in structure on 

left

u Temporary tent structure on 

the right 

u Heating necessary in winter 

months

u Property also fenced for 

security

Temporary Treatment 

System 



Temporary Treatment 

System after 1 year

u Robust temporary 

shelter is in good 

condition.

u Water in secondary 

containment due to 

condensation.  

u Filter sock dirty with 

rust, but no NORM 

residuals present 

confirmed by survey.

u Cone shaped filter 

within clear pipe is 

post-treatment mesh 

to catch media if it 

escaped treatment 

vessels



temporary radium treatment system

Decommissioning
u 3.5 years of operation

u Pre-job Survey

u Removable contamination prior to media transfer revealed no removable contamination 

on treatment system surfaces

u Gamma exposure rates prior to media removal 

u 0.1 µSv/ hr background at facility fenceline

u 1.8 µSv/ hr at tent doorway

u 8 µSv/ hr on contact with vessel at waist height

u 26 µSv/ hr on contact with vessel at 2 meters above ground

u Treatment media disposal RCRA disposal facility permitted for NORM

u 5.7 m3 media packaged in 10 IP-1 supersacks, then into 1 lined roll -off container

u Total Activity 204 MBq combined 226Radium & 228Radium, approximately 37481 Bq/g

u Gamma Survey on 6 sides of each IP-1 used to estimate activity (ranged 10-20 µSv/ hr)



temporary radium treatment system

Decommissioning
u Transportation gamma and removable contamination surveys completed

u Temporary treatment system (containment, vessels, associated piping)

u External surfaces not impacted with NORM residuals

u Reused at next temporary treatment site, shipped as surface contaminated objects.

u Exterior of equipment:  Alpha and beta fixed (total) and removable activity indicated no 

residual radioactivity ( 24 locations)

u Internal surfaces: Alpha and beta fixed (total) where accessible and removable activity 

(154 locations)

u Many surface not impacted

u Inside vessels (within reach from access port) exceeded total contamination screening criteria (not 

releasable) but removable contamination was below screening criteria. Maximum total activity 

alpha 4210 dpm/ 100 cm2, beta 24832 dpm/ 100 cm2

u Final round of alpha and beta surveys on surfaces and sitewide gamma survey showed no 

impacted surfaces/soil.  Several soil samples including one conservatively at the 

secondary container bag filter location were collected and analyzed by gamma 

spectrometry confirmed only background levels.  



More complicated scenarios



More complicated 

scenarios


