Example 1
DQO Checklist
December 17, 1997

Project Title:   Basin Sediment Characterization 

I
Aspect:  Project Scope
Person Assigned Responsibility:
Project Engineer

Issues:  Identify the questions and problems to be resolved through the DQO process.  What is the focus of the project?  What is/is not important for the resolution of the concerns that are the subject of this DQO?  What questions will be resolved through the DQO process?



I(a)
Component:  Project Assumptions
Source:  Project Engineer

Summary:

The Basin received, segregated, and stored spent fuel during reactor operation.  The Basin, along with all adjacent facilities, is scheduled for disposition through the decontamination and decommissioning (D&D) process.  Before D&D of the structure can begin, all water and sediment in the Basin must be characterized and disposed of.  The sediment will be transferred to the adjacent Cask Pit for characterization.  Current plans call for disposal in the Disposal Facility.  The following issues provide a starting point for this DQO process, which is to address the characterization of the Basin sediment. 


Historical data, while providing an indication of what may be expected, are insufficient for final sediment characterization and disposition.


Not enough is known about the sediment distribution in the Basin to support an assumption of homogeneity across the Basin floor.  Sampling the sediments in situ, therefore, requires a relatively large number of samples to be representative.


All of the sediment currently in the Basin will be removed to the Cask Pit for characterization prior to disposal.  This sediment, along with the existing sediment content of the Cask Pit, will be suitable for disposal at the Disposal Facility.


Although interim sampling is highly desirable, final characterization and selection of a disposition option may not occur prior to final sampling.  

Sediments will be dewatered for disposal at Disposal Facility.  Water from this process will be sent to the Effluent Treatment Facility for treatment and disposal and is subject to the waste acceptance criteria at that facility.  TRU wastes will be evaluated for disposal alternatives if they are found in the sediment.



I(b)
Component:  Project Goals
Source:  Project Engineer

Summary: 
Characterize the sediment from the Basin and Cask Pit to verify that it meets the waste acceptance criteria (WAC) for the Disposal Facility.



II
Aspect:  Process/Activity Knowledge
Person Assigned Responsibility:
Project Task Lead

Issues:  Describe the processes/activities that took place at the site under consideration in sufficient detail to support this DQO.  What processes/activities took place at the site?  Which processes/activities are significant for the decisions that are required for this DQO?  Are there documents to support this history?  Are personnel available to interview regarding this history?  Are the process materials (input and output) described in detail?



II(a)
Component:  Process/Activity Description
Source:  Dodson, T.K. - Reactor Area Project Plan 

Summary:  
The purpose of the Basin was to receive, segregate, and store spent fuel during Reactor operation.  The Basin is a reinforced unlined concrete structure 45.7 (150 ft) long by 15.2 m (50 ft) wide and 7.3 m (24 ft) deep.  Basin construction materials include concrete, both bare and painted; painted carbon-steel structural components; borated concrete cubicle panels; stainless-steel transport carts (Fast Carts); and aluminum cubicle lids. 

Reactor fuel is metallic uranium (238U slightly enriched with 235U) clad in a zirconium alloy.  It is of concentric tube-within-a tube design.  Outer fuel elements are about 5 cm (2 in.) in diameter and 43 cm (17 in.) to 66 cm (26 in.) in length.  Inner elements are the same length as the outer element making up the fuel assembly, and about 2.54 cm (1 in.) in diameter with a small center hole for coolant circulation.  Standoffs were used between the inner and outer element and between the outer element and the process tube to maintain annular coolant flow.   Carbon-steel perforated spacers of 43 to 55.8 cm (17 to 22 in.) length were placed before and after the fuel to place it within the process tube for flux shaping.

Fuel was supplied to the reactor in either 0.95% or 1.25% 235U enrichments.  Depending on defense production requirements, operating cycles ranged from 30 to 90 plus days.  Refueling outages replaced about one-third of the core inventory (about 6,000 fuel assemblies).  Spent fuel was discharged to and stored in the Basin.  Operating contractors have observed that historically about 1% of the fuel was damaged during discharge, most commonly through contact with the top edge of the Fast Carts.  Fuel damage consisted of cladding cracks, end-fitting failures, and full breaks.  Although operating personnel retrieved and packaged 99+% of the discharged fuel, direct fuel contact with the 420 Basin water and corrosion of broken fuel provided a fissile material input source to basin sediments.



II(b)
Component:  Process History
Source:  Dodson, T.K. - Reactor Area Project Plan 

Summary:

The Basin Stabilization Project will remove contaminated hardware, irradiated hardware, sediment, and water from the pool complex.  The end state for the Basin is dewatered, with all surfaces either decontaminated or surface treated so that the facility requires no routine maintenance and only infrequent surveillance (to verify no roof leaks or animal intrusion). 

The Remotely Operated Sediment Extraction Equipment (ROSEE) system, or a similar system, will be used to vacuum sediments.  All sediment debris smaller than 0.63 cm (0.25 in.) will be deposited in the Cask Pit and the water is returned to the Basin.  Auxiliary filters added to the design eliminate the flow of sediment back to the Basin.  

Although hardware waste was removed and packaged for disposal during several “housekeeping” campaigns, sediment was never vacuumed and removed.  Basin sediment consists of metal debris (fuel and structural-steel corrosion), wind blown sand and dirt, and biological debris.  Sediment is presumed to be evenly distributed on horizontal surfaces.  



II(c)
Component:  Process Feed Materials
Source:  UNI-M-94 - Basin Recirculation Facility

Summary: 

Every six weeks 20 to 30% of the fuel elements in the reactor were discharged into a tunnel-like canal at the outlet face of the reactor.  Discharge water contained a considerable amount of suspended and soluble metals and metal oxides.  Primary circuit water discharged into the basin was initially high pH, deaerated, demineralized water containing 2-3 ppm ammonia.  As discharge continued, the water was displaced with lower pH water containing less ammonia.  Eventually, demineralized makeup water replaced the discharge water.  The document provides additional details regarding the major equipment and details of operations.



II(d)
Component:  Process Data
Source: 

Summary:   See component II(a)



II(e)
Component:  Process Output Stream(s)
Source:  SD-CP-TI-135:  Hanford Production Reactor Fuel Storage Basin Sediment Characterization (Subrahmanvam 1989)

Summary:
The sediment in the Basin potentially has received contributions from the following process streams:

Fuel element debris (fission products, transuranic nuclides, cladding) 


Activation  products from Reactor operation


Corrosion of metals from the Basin (structural steel rust)


Dust, dirt, sand, insects, algae


Water treatment chemicals (chloride, aluminum sulfate [natural 232thorium]) hydrazine, ammonia, morpholine, sulfuric acid, hydrogen peroxide, and sodium dichromate)


Reactor corrosion products


Lead weights and shielding


Oil sheen on the water surface (short duration, during the period of no water treatment ).


Fuel element debris (fission products, transuranic nuclides, cladding).



II(f)
Component:  Maps, Diagrams, As-Built Drawings
Source: Project Engineer

Summary: 

Drawings of the Basin and Cask Pit are available in the Project Files.  Basin drawings are not relevant for the purposes of this DQO, however, because this project is addressing only the characterization of sediments after they have been removed from the Basin.  Cask Pit drawings will be used to support the sampling program for sediment characterization and are also available in the project files.



II(g)
Component:  Site Visits
Source:   Project Engineer 

Summary:
A site visit indicated that the cover of the cask pit has a 2 in. diameter sample access port.  Samples are proposed to be collected through this port.  If this is not a viable scenario, significant resources will be required to establish an alternative.



II(h)
Component:  Other
Source: 

Summary:  Not applicable.



III
Aspect:  Historical Analytical Data

Person Assigned Responsibility:  Environmental Lead


Issues:  What analytical data are available to describe the presence and/or concentrations of constituents of concern at the site under consideration?  In what format is the data available?  Can existing data be used for decision making? 





III(a)
Component:   Soils Analyses

Source: 


Summary:  Not applicable.







III(b)
Component:  Sediment/Debris

Source:   Hanford Production Reactor Fuel Storage Basin Sediment - Characterization and Processing for Disposal (Subrahmanyam 1989)


Summary:
The referenced report investigated the concentrations of constituents in the sediments from a reactor fuel storage basin similar to the one that is the subject of this DQO.  The report found that a major fraction of the observed gamma emitter activity is attributable to the activation products Mn-54 and Co-60.  Activities of short-lived activation products Fe-59, Zr-95, and Nb-98 at very low levels were also reported.  These species, believed to have formed in and due to the corrosion of fuel cladding (zirconium) and fuel support structures (stainless steel), are adsorbed and become part of the sediment.

Fission products and TRU isotope activities found in the sediments could only originate in irradiated fuel.  This leads to the conclusion that some of the fuel elements developed cladding defects.

Although other sources of sediment data have been reported, no supporting documentation or other evidence could be found.





III(c)
Component:  Air Monitoring

Source: 


Summary:   Not applicable.







III(d)
Component:  Groundwater

Source: 


Summary:   Not applicable.





III(e)
Component:  Surface Water

Source: 


Summary:  Not applicable.





III(f)
Component:  Waste Analysis

Source: 


Summary:  Not applicable.





III(g)
Component:  Radiological Screening/Rad Survey Data
Source:  Draft Characterization Plan for Deactivation of the 107N Basin Recirculation Building (Gamma-XXXX)

Summary:
Recent radiological surveys show very little loose contamination, and relatively low dose rates, except for the areas surrounding the sand filters and backwash tank.  Sand filters show contact readings up to 900 mR/h.  Ion exchange columns show low contamination with a maximum reading of 5,000 dpm/100 cm2 beta/gamma and no alpha detected.  Typical beta/gamma smears were less than 2,000 dpm/100 cm2.



III(h)
Component:  Field Screening Data
Source: 

Summary:  None available.



III(I)
Component:  Other

Source: 


Summary:  Not applicable.





IV
Aspect:  Project Drivers

Person Assigned Responsibility:
Project Environmental Lead 


Issues:  What regulations or other agreements establish the requirements for the project?  Are there specific provisions within these regulations that apply?  Are there enforceable milestones, deadlines, or permit conditions that are relevant?





IV(a)
Component:  Lead Agency

Source:  RL Area Project Manager/TPA


Summary: 

Washington State Department of Ecology is the lead agency for all activities in this area per the TPA.  EPA has a supporting role.





IV(b)
Component:  RCRA

Source:  40 CFR 260


Summary:   

The Disposal Facility is a RCRA permitted disposal facility.  The Waste Acceptance Criteria for the Disposal Facility are established in the RCRA permit for that facility.  Although the Basin itself could be a regulated TSD unit, the regulatory agency has agreed that, because the remediation is proceeding consistent with a compliance order (the TPA), no additional administrative action (e.g., a RCRA permit application) is required for the sediment.





IV(c)
Component:  CERCLA

Source: 


Summary:   Not applicable.





IV(d)
Component:  CAA

Source: 


Summary:  Not applicable.





IV(e)
Component:  NPDES

Source: 


Summary:  Not applicable.





IV(f)
Component:  SDWA

Source: 


Summary:  Not applicable.





IV(g)
Component:  TSCA

Source: 


Summary: 

Wastes containing more than 50 mg/kg PCBs are regulated under TSCA.  In addition, wastes containing more than 1 mg/kg are regulated under the Washington State Dangerous Waste Code W001.  Sediment characterization will include analysis for PCBs, because they have been detected in the sediments at other Basins on site.





IV(h)
Component:  NEPA

Source:  DOE/EA-0984:  Environmental Assessment for the Deactivation of the N Reactor Facilities


Summary: 

An environmental assessment (EA) was developed to assess the potential impacts from the deactivation/stabilization activities.  The EA resulted in a finding of no significant impact (FONSI).  The EA established proposed actions that must be followed during deactivation/stabilization activities.





IV(I)
Component:  Compliance Order/Consent Agreement

Source: TPA reference #M-16-01E-T2


Summary: 
The Tri Party Agreement stipulates that basin sediment characterization is to be completed by 12/97.





IV(j)
Component:  Waste Acceptance Criteria

Source:  Gamma-XXXX, Rev. 2


Summary: 

The Disposal Facility WAC establishes specific concentration limits for radionuclides and chemical constituents.  WAC can be found in the referenced source document, which is available in the project files.  If there is a TRU component to the sediments, the WAC for the relevant disposal facility will be evaluated once the nature of these constituents have been characterized.  Water generated during dewatering of the sediments will be sent to the Effluent Treatment Facility and is subject to that facility’s WAC.





IV(k)
Component:  Milestones/Schedule
Source:  Tri-Party Agreement

Summary: 

Sediment characterization is to be completed by 9/97; stabilization and disposition by 12/97.  Internal project schedules show each of these target date as three months earlier than the TPA milestones.



IV(l)
Component:  Other

Source:  Project Engineer


Summary: 

Potential need to evaluate waste acceptance criteria for TRU disposal, contingent on the results of characterization.





V
Aspect:  Operational Concerns

Person Assigned Responsibility:
Project Engineer


Issues:  Does the site/material under evaluation present special considerations that affect data collection activities?  Are these considerations established through regulations?





V(a)
Component:  Health and Safety

Source:  Project Engineer


Summary: 
All sampling will be performed within the Basin building; there is essentially no risk to the environment or the public associated with sampling the sediment in this facility.  As a Radiation Area/Contaminated Area (RA/CA), work in this facility must be in full compliance with Gamma procedures for such work; a work package describing the activity to be performed must be prepared.  Radiological requirements will be specified in a Radiation Work Permit (RWP) for the activity; the RWP establishes the ALARA requirements for the project.





V(b)
Component:  Cultural and Biological Constraints

Source:  Regulatory Support Staff


Summary:
None of the planned activities will affect plants, wildlife, or habitat that would require cultural or biological constraints. All activities will be conducted indoors.





V(c)
Component:  Nuclear Criticality

Source: 


Summary:  Not applicable.





VI
Aspect:  Project Budget

Person Assigned Responsibility:
Project Engineer


Issues:  One aspect of ensuring that a project optimizes its resources is to evaluate costs and the impact of the DQO process.  A baseline project cost allows for comparison after completing the DQO process.  What are the costs associated with the various project activities?  How were these costs derived?





VI(a)
Component:  DQO/Planning

Source:  Project Engineer


Summary:  $60K





VI(b)
Component:  Sample Collection

Source:  Project Engineer 


Summary: 

Assume 2 RCTs, 1 Craft Supervisor, 3 Sampling Technicians, and 1 Field Engineer at a cost of $2,800 per day.  $3500 per day to generate the work package.  Cost for one day sample campaign = $6,300.  Number of days sampling to be determined.





VI(c)
Component:  Sample Analysis

Source:  Project Engineer




Summary: TBD based on output from the DQO.  Costs for individual analyses are provided below:







Analyses


Unit Price





Rad Analysis
Gross Alpha


Gross Beta


U-Isotopic (AEA)

Pu-Isotopic (AEA)

Sr-90



GEA




Chemical Analysis
Total Metals


TOC



TIC



pH



TCLP Metals


Hydroxide Demand

Anions by IC


Cyanide


PCB




Physical Properties

DSC



Density


% Solids


% Moisture


Particle Size


Viscosity


45

45

200

1,054

448

115

188

210

210

19

178

126

251

57

350

314

756

75

75

144

210













Physical properties are included because this information will be required for sample packaging, not due to limits imposed by the WAC.  These figures do not include the cost of quality control samples.  Costs will double with shortened turnaround times.







VI(d)
Component:  Site Investigation

Source: 


Summary:  Not applicable.







VI(e)
Component:  Radiological Survey 

Source:  Project Engineer


Summary:
There are no plans to perform radiological surveys of the sediments.  Radiological analysis will be included in the overall sediment characterization.





VI(f)
Component:  Remediation 

Source: 


Summary:  Not applicable.





VI(g)
Component:  D&D

Source: 


Summary:  Not applicable.  (The activities are preliminary to D&D.)





VI(h)
Component:  Data Quality Assessment 

Source:  Project Engineer


Summary: 

Data Quality Assessment requirements will be determined based on the sampling decisions that are developed during this DQO.  Approximately $20 K budget.





VII
Aspect:  COPCs
Person Assigned Responsibility:
Project Engineer 

Issues:  For most DQOs, the primary focus will be to determine and quantify the contaminants of concern.  Based on available information, what are the contaminants of potential concern (COPCs)?  How were these derived?  Is there a regulatory limit associated with these COPCs?  What are the appropriate sampling/analytical methods for evaluating their presence and concentrations?



VII(a)
Component:  Draft List of COPCs
Source:  Project Engineer 

Summary:
COPCs were identified based on the available process history of the Basin, along with available data generated from the sediment found in other basins.



1.  Fuel Element Debris

3H
126Sn
229Th
244Cm
10Be
129I
230Th
244Pu
14C
133Ba
231Pa
245Cm

36Cl
135Cs
232Th
246Cm
40K
137Cs
232U
247Cm
59Ni
147Sm
234U
248Cm

60Co
151Sm
235U
63Ni
150Eu
236U
79Se
152Eu
237Np
90Sr
152Gd
238U

93Zr
154Eu
238Pu
93Mo
187Re
239Pu
94Nb
209Po
240Pu
99Tc
210Pb
241Am

107Pd
226Ra
241Pu
113mCd
228Ra
243Am
121mSn
227Ac
243Cm

NOTE: These are the radionuclides of concern with respect to solid waste disposal as published in Hanford Site Solid Waste Acceptance Criteria (WHC-EP-0063-4).  Not all of these are necessarily present in the sediments.



2.  Structural material

  tin
  concrete (which contains calcium sulphate and silica)

  aluminum
  inconel (which contains nickel, iron, and chromium)

  Lead
  zircalloy II (which contains zirconium and tin)

  Iron
  zirconium

  carbon steel (which contains iron and carbon)


  stainless steel (which contains iron, nickel, chromium, and molybdenum)



3.  Miscellaneous COPCs (e.g., dust, dirt, sand, insects, and algae)

  total organic carbon (TOC)
  asbestos



4.  Water treatment chemical COPCs

  aluminum 
  ammonia
  chloride
  hydrazine
  sulfate

  morpholine
  sulfuric acid
  hydrogen peroxide
  sodium dichromate
  thorium

  sodium hydroxide



5.  Reactor corrosion product COPCs

  iron
  cadmium
  cobalt
  arsenic


  lead
  chromium
  manganese
  nickel



6.  Lead weights and shielding COPCs 

  elemental lead



7.  Oil sheed on water surface COPCs
  cutting oils


  lubricants (e.g., grease from crane hook, etc.).



8.  Organics from Chemical Constituents in N Reactor Wastewater (Hunacek 1992)

  Acetone
  1-Butanol
  2-Butanone
  Hexone
  Toluene

  Trichloroethane
  Trichloromethane
  Tetrachloroethene
  Methyl Isobutyl Ketone




VII(b)
Component:  Regulatory Limits/Basis

Source:   Project Engineer


Summary: 
The regulatory Limits for the sediments are the Waste Acceptance Criteria for the Disposal Facility, the intended disposal site for the dewatered sediments.  The WACs are premised on the permit criteria established for that facility.  The WAC limits are available in the project files.  Additional limits are established in the WAC for the Effluent Treatment Facility, which will receive the water from dewatering the sediments.





VII(c)
Component:  Sample Collection Method(s)

Source:  Project Engineer 


Summary:
These will be determined in the course of this DQO process.





VII(d)
Component:  Analytical Methods/Detection Limits

Source:  Analytical Support Staff


Summary:
See attached table.





 VIII
Aspect:  Existing Risk Scenarios/Pathways

Person Assigned Responsibility:



Issues:  Evaluating the potential exposure of population or environmental receptors will provide a primary basis for data collection.  Are there existing studies that evaluate risk scenarios and/or exposure pathways?  Are the results of these studies transferable to the project under consideration?  Are there fate/transport models/data available?





VIII(a)
Component:  Previous Conceptual Models

Source: 


Summary:  Not applicable.







VIII(b)
Component:  Previous Risk Assessment

Source: 


Summary: 
Human health and risk assessments associated with this project were addressed in the Risk Management Document.  Radiation risk criteria associated with human health exposure is 15 mrem/day above background for the rad contaminants of concern; for ecological risk, 1.0 rad/day is the accepted criteria for external exposure.





VIII(c)
Component:  Fate and Transport Information
Source: 

Summary:   

Fate and transport concerns for the sediment disposal alternative(s) will have been evaluated during the siting process for the relevant disposal unit(s).



Analytical Parameters for Sediment Analysis




Analytical Category
Analytical Parameter
Analytical Method
Detection Limit/Soila

Radionuclides
Gross alpha
gas proportional counting
5 pCi/g 


Gross beta
gas proportional counting
10 pCi/g 


Americium-241d
Cobalt-60

Sb-125

Cs-134

Cesium-137  

Eu-152

Eu-153

Eu-154

Radium-226

Radium-228
Gamma Energy Analysis (GEA)b
2 pCi/g 

10 pCi/g

10 pCi/g

10 pCi/g

10 pCi/g

10 pCi/g

10 pCi/g

10 pCi/g

2 pCi/g

3 pCi/g


Ni-63
Chemical separation / liquid scintillation counting
50 pCi/g


Strontium-90
Chemical separation / beta proportional counting
10 pCi/g


Technicium-99
Chemical separation / liquid scintillation counting
30 pCi/g


Thorium-228
Chemical separation / alpha energy analysis
2 pCi/g


Thorium-230

2 pCi/g


Thorium-232

2 pCi/g


Uranium-234
Chemical separation / alpha energy analysis
2 pCi/g


Uranium-235

2 pCi/g


Uranium-238

2 pCi/g


Plutonium-238
Chemical separation / alpha energy analysisc
2 pCi/g


Plutonium-239/240

2 pCi/g


Americium-241d
Chemical separation / alpha energy analysis
2 pCi/g


Curium-244

2 pCi/g

Chemical Analytical Methods
pH
Ion specific electrode   SW-846 / 9045
N/A


Metals:

   Aluminum 

   Antimonye
   Arsenice
   Bariume
   Berylliume
   Cadmiume
   Chromiume
   Iron

   Lead e
   Manganese
ICP   SW-846 / 6010A

or SW-846 / 7421(GFAA)


20 ppm

40 ppm

100 ppm

150 ppm

0.25 ppm

3.5 ppm

15 ppm

10 ppm

7.0 ppm

2.0 ppm


   Nickele
   Seleniume
   Silica

   Silvere
   Sodium

   Thalliume
   Vanadiume
   Zinc
or SW-846 / 7740(GFAA)

or SW-846 / 7841(GFAA)


100 ppm

3.0 ppm

50 ppm

6.0 ppm

60 ppm

1.5 ppm

4.5 ppm

3.0 ppm


   Mercurye
Cold vapor AA   SW-846 / 7471
0.5 ppm


TCLP metalsf
   Antimonyg
   Arsenic

   Barium

   Berylliumg
   Cadmium

   Chromium

   Lead

   Nickelg
   Selenium

   Silver

   Thalliumg
   Vanadiumg
Sample extraction / ICP metals

SW-846 / 1311 for sediment

SW-846 / 6010A for water/leachate
2.1 ppm

5.0 ppm

7.6 ppm

0.014 ppm

0.19 ppm

0.86 ppm

0.37 ppm

5.0 ppm

0.16 ppm

0.30 ppm

0.078 ppm

0.23 ppm


  Mercury
Extraction / cold vapor AA SW-846 / 1311; SW‑846 / 7471
0.025 ppm


Polychlorinated biphenyls Aroclors

1016

1221

1232

1242

1248

1254

1260
Gas chromatography 

SW-846 / 8080A


10 ppm

Chemical Analytical Methods
Anions

   Chloride

   Bromide

   Fluoride

   Nitrate

   Nitrite

   Phosphate

   Sulfate
Ion chromatography

EPA 300.0
5 ppm


   Ammonia
Distillation , colorimetric   EPA 350.2/3
10 ppm


Total Organic Carbon
Combustion, coulemetric 

SW-846 / 9060
200 ppm


Asbestos

 (105-lift station only)
Polarized light microscopy
N/A

Physical Properties
Particle Size Distribution
10 mm to 10 micron sieve,

 <10 micron per hydrometer (ASTM Methods)
N/A


Density (in situ and centrifuged)
Gravimetric
N/A


Viscosity (at 70% F)
Physical measurement
N/A

a.
Detection limits are highly matrix-dependent and will be negotiated with the lab.  Detection limits for radionuclides are those needed to for radiological release for waste as found in Stickney (1988), Table J-1b.  Detection limits for chemicals are those needed to support waste criteria evaluation.  Laboratory actual working detection limits will be established to ensure that these limits will be met with sufficient confidence to support  waste decisions.

b.
Isotopes with half lives less than 1.5 years and naturally occurring isotopes such as K-40 will not be specifically targeted by GEA.   The laboratory will report other gamma emitters that are detected by the method.

c.
Plutonium-241 will be determined through calculations.

d.
Analysis for Cm-244 allows concurrent analysis and reporting of Am-241.  GEA for Am-241 will be requested, but may show significant interferences from other gamma emitters.

e.
Results must be obtained from TCLP leachate or, in the event dose rates prohibit leaching, decision makers will revisit the use of total metals results.

f.
Volume and cost estimates will be finalized after discussions with the laboratory and prior to generation of the sampling & analysis plan.  Volumes will be kept to a minimum for ALARA concerns. Volumes for archive will be assessed separately and are separate from those for analysis.

g.
Not a TCLP metal - but addressed per Gamma-XXXX, Rev. 2, Table 4-2.
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