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1.0 INTRODUCTION

1.1 Purpose

This document identifies scope and general procedural steps for performing Differential Scanning 
Calorimetry and Mass Spectrometry (DSC-MS) on remediated nitrate salt (RNS) surrogates to assess the 
impact of actinide addition on the thermal properties of these salts. This work supports the goals and 
objectives of the “Test Plan for Submittal to the New Mexico Environment Department” (LA-UR-15-
27971), which has been developed to evaluate the efficacy of potential treatment options to remove the 
hazardous waste characteristic D001.  

This Test Plan prescribes the requirements, responsibilities, and process for testing a range of chemical 
surrogates intended to mimic the energetic response of the RNS waste created during processing of legacy 
nitrate salts, with and without special nuclear material (SNM) content. A set of surrogates, developed and 
fabricated by M-7, will be tested with and without added U and/or Pu content in order to assess the impact 
of SNM components on thermal reactivity. This Test Plan will define the scope and technical approach 
for activities that implement Quality Assurance requirements relevant to formulation and testing. This 
Test Plan conforms to ASME NQA-1-2009A, Subpart 4.2, “Guidance on Graded Application of the 
Nuclear Quality Assurance (NQA) Standard for Research and Development.” 

1.2 Scope

This document covers the requirements for preparation of material and DSC-MS testing to gauge the 
response of RNS waste surrogates using Swheat Scoop© cat litter as an absorbent with and without added 
SNM component(s). The proposed work shall evaluate the impact of trace and minor levels of special 
nuclear materials (SNM) in the waste in order to determine whether surrogate thermal and reactive 
properties are affected by the SNM components (e.g., do they act catalytically to lower onset temperatures 
thereby increasing the reactivity or rate of oxidative reaction).

To begin to answer these questions, we are proposing a series of DSC-MS studies on waste surrogates (of 
known composition) in the following combinations: 

Phase 1: RNS surrogates 

Phase 2: RNS surrogates + SNM 

Phase 3: RNS surrogates + zeolite ± SNM 
Using surrogates fabricated as part of the overarching WIPP waste investigation, the Phase 1 analyses 
would provide a baseline to compare the results of the Phase 2 and Phase 3 analyses. Phase 2 analyses 
would be performed with the aim of determining how the presence of SNM (in the forms found in the 
actual LANL wastes) would affect the thermal behavior of the resulting waste product. Different forms of 
SNM (oxides, nitrates, residues) may be used, as well as different nitrate-to-organic ratios in the RNS 
surrogates. The results of these analyses would serve to provide evidence for the need for further analysis 
to be conducted exclusively on-site (due to SNM contamination concerns). If SNM content proves not to 
be an important factor in waste form reactivity, LANL would potentially pursue an external contractor to 
perform future experimental and analytical work. 
Finally, zeolites have been proposed as a waste treatment approach by which the existing wastes could be 
rendered less reactive, if not completely inert. These analyses would begin to address the amount and type 
of zeolite best suited for inerting the existing RNS wastes. If SNM content proves to be a significant 
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catalytic component during Phase 2, an additional round of experiments might be conducted during Phase 
3 to determine the amount and type of zeolite required to inert RNS surrogates versus RNS + SNM 
surrogates.
This pilot study would examine 4 to 6 samples during each phase of the study, concentrating on the most 
reactive combinations of nitrate salts + organics in the LANL RNS waste forms. Similarly, at least 2 
different forms of SNM (e.g., residues, salts, or oxides) in at least two different waste configurations (a 
total of 6 to 8 samples) shall be examined during Phase 2 with the aim of establishing a technical basis for 
including or excluding SNM content in future studies of RNS waste form stability. Finally, if needed, 4 to 
6 samples of zeolite-treated RNS surrogate wastes (with or without actinides, depending on the outcome 
of Phase 2) shall be analyzed in order to ascertain the amounts needed to prevent spontaneous reaction 
and thermal runaway when mixed with the existing RNS wastes.  

2.0 PRECAUTIONS AND LIMITATIONS 

Fabrication of the non-SNM surrogate materials is covered in a separate test plan. All work described 
in this test plan is covered by documents that have had ES&H review for all hazards and processes.  
The documents covering this work are: 
1. PMT2-MPR-DOP-015, Thermal Analysis with Off-Gas Analysis by Quadrupole Mass 

Spectrometry (U) 
2. PA-PLAN-01016, ARIES Oxide Production Project Quality Implementation Plan 
3. TA55-DOP-016, TA-55 Material Transfer Procedure 
4. NF-QA-004, Sample Receipt, Processing and Storage for the Bulk Actinide Nuclear Forensics 

Laboratory 
5. Process Monitoring Flow Diagram for Process/Status EOC, TA55-PMFD-01050 Experimental 

Oxide Characterization (EOC) MBA 712 
6. TA55-DOP-026, Operating Electronic Balances 
7. PA-CSP-01068, Material Characterization (and CSEDs referenced therein) 

Test Plan Changes:  Changes to this Test Plan that redefine work scope or processes shall be 
documented in an approved revision. Release of the revision will require new signatures on the 
coversheet. Administrative changes or changes to the experimental details that do not affect the 
purpose or scope of the plan shall be documented in a scientific notebook per Conduct of Research 
and Development (SD601 Revision 2) 

3.0 PREREQUISITES 

3.1 Prerequisite Actions 

The author shall have the completed Test Plan reviewed for adequacy, accuracy, completeness and 
consistency. 
All reviewers will sign the front page of the test plan indicating their approval. 

3.2 Training

Applicable training requirements are to be found in the DOPs and other documents listed in section 2, 
plus any other training (e.g., Fissile Material Handler Qualification) required to perform work in TA55, 
PF-4 laboratories. 
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Qualification and Approval of specific workers for activities in the DOPs and other documents in Section 
2 are achieved through the Worker Qualification and Authorization System (WQAS) in LANL’s UTrain 
System. When a worker is approved for a given DOP in WQAS, the RLM has acknowledged that the 
worker is qualified for the task. 

The WQAS approvals are the only approvals needed for the activities described in this Test Plan. 

4.0 PROCEDURE

This procedure describes the small scale (10-40 mg) testing and analysis of RNS surrogate and RNS 
surrogate + SNM formulations using Differential Scanning Calorimetry and Mass Spectrometry of the 
evolved gases (DSC-MS). The apparatus limits the test scale, though it is adequate for small-scale 
assessment of the effects of radioactive constituents on the reactivity of RNS surrogate formulations in 
response to heat. All activities described below are peer reviewed for technical accuracy and quality of 
records. Peer Review of individual tasks within a DOP follows the guidelines of P101-8, Explosives 
Safety. Analytical Data Sheets, Analytical Reports and other technical Memoranda are archived in 
PDMLink. For this activity, archived documents will include copies of lab notebooks, as applicable. 

The RNS surrogate mixtures to be evaluated by this procedure will be fabricated by M-7 personnel, under 
test plan PLAN-TA9-2443, “Remediated Nitrate Salt (RNS) Surrogate Formulation and Testing Standard 
Procedure.” The surrogates shall be transferred to TA-55, PF-4 using chain of custody procedures 
detailed in NF-QA-004 “Sample Receipt, Processing and Storage for the Bulk Actinide Nuclear Forensics 
Laboratory.”  

Storage and monitoring of all samples received from M-7 shall follow the guidelines presented in PLAN-
TA9-2443.  Samples will be labeled with their designated name, the date and time of preparation, and all 
appropriate hazard labels. Samples will be stored with caps secure in a normal laboratory environment.  
Testing will begin no earlier than 24 hours after the formulation and no later than 4 days after 
formulation. IF all testing cannot be started within the 30-day window, the formulation will be remade 
and all tests will be performed again. 

The objective of DSC-MS testing and analysis is to evaluate the possible effects, catalytic or otherwise, of 
SNM constituents on the RNS surrogate formulations during heating. In order to approach “real world” 
conditions, each sample will be split and SNM shall be added to one of the subsamples. The SNM to be 
added will be in the form of liquid with combinations of plutonium, americium, and uranium in amounts 
approved by the SME. These dilute nitrate solutions containing Am, Pu, and/or U will be prepared and 
characterized by C-AAC. DSC-MS analyses will then be carried out on the corresponding SNM and non-
SNM fractions in order to evaluate the potential effects of SNM content on surrogate reactivity. Two 
different surrogate formulations will be examined: one lower in nitrate salt content and another one lower 
in organic content. All steps involving sample preparation and manipulation shall be recorded in the 
official laboratory notebook and archived in PDMLink. 

4.1 Addition of Radioactive Components 

4.1.1  Surrogates prepared by M-7 will be received in PF-4 by C-AAC and transferred to MET-1. C-AAC 
shall also transfer a sufficient amount of well-characterized Pu/Am/U nitrate solution(s) to MET-1. The 
volume of dilute Pu-Am-U nitrate solution need not be large and, because the SNM content of the waste 
was relatively low, the SNM content of the RNS surrogate being tested shall be in a similar range. 
4.1.2  A new container will be prepared and labeled for each sample. 
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4.1.3  Samples will remain sealed until the beginning of the test, and will be unsealed, as needed, in a PF-
4 dry-air glovebox. The relative humidity measurement of the glovebox will be documented. 
4.1.4  When opened, sample will first be divided into 2 equal sub-samples by weight. 
4.1.5  A known amount of the Pu-Am nitrate solution shall be thoroughly mixed with the remaining sub-
sample. The mixture shall be stored in the new sample container. 
4.1.6  One sub-sample shall have an equivalent amount of nitrate solution without the SNM added to it, 
thoroughly mixed and returned to the original container and re-sealed.  
4.1.7 The final Pu and Am concentrations in the sub-sample shall be calculated and documented in an 
official laboratory notebook.  
4.1.8 Testing of each sub-sample will consist of DSC-MS analysis of ~20-40 mg aliquots scooped from 
the sample vial directly into the Pt-Rh sample pan. 

4.2 DSC-MS Analysis 

4.2.1  The DSC-MS procedure is documented in PMT2-MPR-DOP-015 “Thermal Analysis with Off-Gas 
Analysis by Quadrupole Mass Spectrometry” (Attachment 1). A detailed data sheet/process traveler is an 
integral part of this UET procedure, which also contains instructions for calibration and evaluation of 
data. The data sheets also contain validation information for the calibrated M&TE used in the process. 
4.2.2  All testing will be carried out in triplicate and the individual results will be reported in the 
procedural data sheets, the laboratory notebook, and in a final report to be submitted by the PI. Analytical 
Laboratory reports will also be documented in PDMLink.  
4.2.3 Instrument calibration constitutes a “User Performed Calibration” recognized by LANL’s Standards 
and Calibration Lab. It utilizes 6 to 8 vendor-supplied high-purity SRMs and is fully described in PMT2-
MPR-DOP-015. The instrument is a Netzsch STA-409-PC Luxx Simultaneous Thermal Analysis system. 
It is operated using vendor-supplied COTS software. The DSC instrument and software operation are 
verified using a material (e.g., KNO3) having known transformation temperatures and enthalpy values, 
which are compared against the measured values. The verification measurement verifies both the 
temperature and enthalpy measurement capabilities of the instrument. For this work we will request that 
the calibration be performed within one calendar year of running the RNS surrogates, and that the 
instrument operation be checked daily. There are no other process aids or equipment that significantly 
influences the temperatures and enthalpies measured by DSC. The model and serial number of the DSC 
and balance used for the testing will be recorded in the laboratory report. 
4.2.4  DSC measurement also requires a baseline analysis, which is used to remove thermal buoyancy 
effects from the data set. Only one baseline needs to be run prior to the initiation of RNS surrogate DSC 
analysis. The baseline file fixes all of the thermal parameters for the ensuing analytical runs and serves as 
a template for subsequent runs. A new baseline will be run every time run parameters are changed. 
4.2.5  Mass spectrometry of the gas evolved during thermal analysis is performed using a Pfeiffer 
ThermoStar GSD301T3 Quadrupole Mass Spectrometer. The determination of absolute quantities of gas 
species is not required for this analysis; hence the MS is being used only to identify the individual 
evolved gas species. The only calibration that must be performed is a mass calibration, which ensures that 
the gas peaks are correctly positioned in the mass scale. A mass calibration shall be performed before 
testing starts and on a weekly basis thereafter. MS analysis is controlled, and MS data acquired, using 
proprietary COTS software (“Measurement” suite) supplied by the vendor. 
4.2.6  Samples (10-40 mg) shall be manually scooped from the sample container into the Netzsch Pt-Rh 
alloy pans as needed, and a Pt-Rh lid shall be placed loosely on top of the pan. The pan is then manually 
transferred to the DSC measurement head, where it occupies the front analytical slot (the back slot is 
occupied by an empty reference pan). MS analysis and DSC software setup can be started at any time. 
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4.2.7  After sample loading is complete, the sample chamber is closed and Ar flow is started. An exhaust 
valve is opened after a slight positive pressure develops. When the gas flows and thermobalance 
measurements have stabilized (10-20 minutes after initiation of gas flow), analysis can begin. Previous 
analyses of WIPP-derived URS waste and residues have utilized a simple temperature profile consisting 
of a 10 °C /minute ramp to 500 °C. Unless requested, the same temperature profile for the surrogate 
analyses will be utilized. 
4.2.8  After DSC analysis is initiated, data collection on the MS can be initiated. The MS can monitor 
over 10 different gas species, if needed. For these analyses, the following m/z ratios (each corresponding 
to a different gas species) shall be monitored: 

Species m/z Dwell Time (s) Resolution Species m/z Dwell Time (s) Resolution 
C+ 12 0.5 50 (NO)+ 30 0.5 50 
O+ 16 0.2 50 36Ar+ 36   0.05 50 

(OH)+ 17 0.2 50 (CO2)+ 44 0.2 50 

(H2O)+ 18 0.2 50 (NO2)+/
CO2H2

46 1.0 50 

Different gas species can be added or removed from the above, and analyses can be repeated by using 
fresh sample and the revised analysis template as needed.   
4.2.9 Samples may be analyzed in duplicate, triplicate or quadruplicate, as deemed necessary by the 
customer/SME-PI. Establishing that no, or very little, change occurs between the SNM-bearing and non-
SNM-bearing subsamples may require several repeat runs. 
4.2.10 DSC-MS data are processed using proprietary Netzsch “Proteus” software which permits the user 
to integrate the gas MS data with the DSC data, and includes a wide variety of utilities for the 
determination of key reaction parameters such as peak temperature, onset temperature, end-of-reaction 
temperature, peak area, etc.  
4.2.11  Thermograms and gas data can be exported to a COTS statistical package (e.g., Origin) to provide 
the end-user with relatively easy-to-understand output for inclusion in the final report. 

4.3 DSC-MS Data 

4.3.1 DSC-MS results from corresponding RNS surrogates that are free of SNM shall be compared to the 
fraction to which SNM has been added. Ultimately, the goal is to assess the differences in reactivity 
between the SNM-bearing fraction and the non-radioactive fraction. The criteria used to assess the 
differences in reactivity shall include differences in gas species released, onset temperature of the 
exothermic reaction(s) and the energy release(s) inferred from the peak areas on the thermogram. We 
anticipate that, while the numerical value of the enthalpy change (peak area) of the reaction will only be 
approximate, systematic differences in peak area between radioactive and non-radioactive sub-samples 
will correspond to real-world trends in reactivity. 
4.3.2 Determination of onset temperatures, peak areas, etc., shall follow the guidelines provided in the 
vendor-supplied software. 

5.0 QUALITY ASSURANCE 

ASME NQA-1-2009A, Subpart 4.2, “Guidance on Graded Application of the Nuclear Quality Assurance 
(NQA) Standard for Research and Development” guided the development of this Test Plan. The test plan 
conforms to SD330, Los Alamos National Laboratory Quality Assurance Program. SD330 is 
implemented within MET-1 using PA-PLAN-01016, “ARIES Oxide Production Project Quality 
Implementation Plan.”
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As part of the Quality Assurance activities for this work, the QA-SME may request tabletop and walk 
down reviews of documents and tasks prior to the start of formulation and analysis. The QA-SME may 
also request to observe any part of the work conducted under this Test Plan.  
Examples of documents that the QA-SME may choose to review include calibration records for specific 
items, M&TE used, laboratory notebooks, chain of custody records, and data sheets derived from PMT2-
MPR-DOP-015. 

6.0 NONCONFORMANCES 

In the event that a close out calibration or instrument check shows that the instrument is not functioning 
as expected (not conforming), an assessment will be made by the RLM of the impact to the relevant test 
or tests. The RLM, in conjunction with the appropriate SME will determine a path forward that may 
include reformulating and retesting RNS material. 

7.0 DOCUMENT MANAGEMENT 

The author shall obtain, from document management, a document control number after approval of this 
test plan. 

8.0 TEST PLAN REVIEW AND APPROVAL 

8.1.1  The author shall have the completed draft Test Plan reviewed for adequacy, accuracy, 
completeness, and consistency. 
8.1.2  Reviewers shall be the RLM, Quality Assurance, and one or more appropriate Technical 
Reviewers. 
8.1.3  All reviewers will sign the front page of the test plan indicating their approval. 

9.0 TEST PLAN CHANGES 

Changes to the issued Test Plan that redefine work scope or processes will be documented in an approved 
revision to this Test Plan. 
Administrative changes or changes to the experimental details that do not affect the purpose or scope of 
the plan shall be documented in a scientific notebook per Scientific Notebooks (SDI-SP-003-Revision 0). 

10.0 RECORDS AND RECORD REQUIREMENTS 

Records compiled or generated by this process include:  
Calibration records for the balances and M&TE used for the sample preparation and analysis, as 
noted in section 4, above. 
Signed notebook pages documenting the analytical processes outlined above, and the date/time/ Z 
numbers of the staff involved during formulation/testing. 
Analytical Testing reports.   
Receipt documentation of the samples from M-7 to MET-1, via C-AAC. 

Records will be compiled into an MET-1 memo or report that will be uploaded to PDMLink for archival 
purposes.
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11.0 SOFTWARE QUALITY MANAGEMENT 

Software used with the instruments described above is COTS and is managed through a formal Software 
Quality Management Plan that is part of PA-PLAN-01016 “ARIES Oxide Production Project Quality 
Implementation Plan.” Software used for testing and analysis includes:  

Differential Scanning Calorimeter control software, 
Differential Scanning Calorimeter data analysis software, 
Quadrupole Mass Spectrometry software; and 
Statistical Analysis and Plotting software. 

12.0 ENVIRONMENT, SAFETY, AND HEALTH 

All work described above is covered by DOPs consisting of ES&H review for all hazards and processes. 

13.0 RESPONSIBILITIES 

13.1 Responsible Line Manager 

Verifies integration, consistency, and completeness of this Test Plan. 
Approves workers for the DOPs listed in Section 2. Approval is done through the Worker 
Qualification and Authorization System (WQAS). 

13.2 Principal Investigator 

Verifies integration, consistency, and completeness of this Test Plan. 

13.3 Technical Reviewer 

Confirms accuracy, adequacy, and completeness of this Test Plan. 

13.4 Document Control 

Assigns document number and effective date for this Test Plan. 

13.5 Worker 

Verifies qualification and approval for activities in WQAS before carrying out work. 

14.0 ACRONYMS 

Term Description 

ACS American Chemical Society 

DOE United States Department of Energy 

DSC Differential Scanning Calorimetry 

DWI Drop Weight Impact 

EP Environmental Programs 

S&CL LANL Standards & Calibration Laboratory 
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Term Description 

IESL Institutional Evaluated Supplier List 

IWD Integrated Work Document 

LANL Los Alamos National Laboratory 

M&TE Measurement and Test Equipment 

QA Quality Assurance 

RNS Remediated Nitrate Salt 

TP Test Plan 

WQAS Worker Qualification and Authorization System 

M-7 Weapons Experiments High Explosives Science & Technology group 

15.0 ATTACHMENTS 

Number Title

A Test Descriptions 

B Quality Implementation Matrix 
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Attachment A: TEST DESCRIPTIONS 

Differential Scanning Calorimetry (DSC) 
Operation of the DSC in PF-4 is authorized under PMT2-MPR-DOP-015. DSC measures the thermal 
response of a material by monitoring the heat flow into or out of that material as it is heated at a constant 
ramp rate.  The sample is placed in a Pt-Rh alloy pan that is covered by a perforated Pt-Rh alloy lid, but 
not sealed or crimped. The pan is placed on a DSC carrier platform, along with an empty reference pan. 
The furnace is mechanically lowered over the DSC carrier, and gas flow (UHP argon) is initiated. The 
furnace is ramped following a user-determined thermal profile (for our purposes, a simple ramp from 
room temperature at 10˚C/min to 500°C) while heat flow to the sample and reference pans is monitored. 
Endothermic events require more heat to flow to the sample to keep its temperature increasing at the 
desired ramp rate.  Exothermic events cause the furnace power to be reduced for the same reason. With 
this method, melts, phase transitions, decomposition, and other features can be quantitatively measured. 

Quadrupole Mass Spectrometry 
Operation of the quadrupole mass spectrometer in conjunction with the DSC in PF-4 is authorized under 
PMT2-MPR-DOP-015. Gases evolved during the thermal ramp used for DSC analysis are entrained in a 
stream of ultra-high-purity argon (Ar) gas supplied by a dedicated, wall-mounted cylinder operated at 
~7.5 psi. Gas flows to the instrument are controlled using needle valves that restrict the total gas flow to 
~80 mL/min. The entrained gases are conducted through heated silica capillary into the ionization 
chamber of the mass spectrometer (MS). Sampling is by differential pressure, and ionization (positive or 
negative) is accomplished under vacuum (1.0 x 10-6 mbar) by electron impact. Ions are routed into the 
analytical sector where they are scanned using the quadrupole mass analyzer. Ions may be detected by 
means of a Faraday Cup, or by an electron multiplier operated at 1200 V. For these analyses, all detection 
is performed using the electron multiplier. Detector dwell times are specified by the user and are set up 
prior to the start of analysis. Species for monitoring are also specified by the user. The mass range of the 
MS is 1-300 amu. Once the DSC run begins, the user can initiate MS data collection. Quantitative 
analysis is possible, but will not be necessary for the testing and analysis described in this test plan. 
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1 Organization 601.1 General. An organization should be defined for R&D 
work to describe roles, responsibilities, and authorities that 
support achievement of work objectives. Interface 
responsibilities should be defined between R&D and support 
functional elements 
601.4 Development and Support. Roles, responsibilities, and 
authorities should be defined for development and support 
activities. They should address those doing the work and 
those who perform independent verification that work 
objectives have been met. Interface responsibilities with 
design and engineering functions should be defined, as 
appropriate, to ensure that developmental results are useable. 

This test plan Section 13, and by reference: 

SD330 LANL QA Plan 

SD601 Conduct of R&D 

P315 Conduct of Operations 

See also items below that outline roles and 
responsibilities, worker qualification, documentation, 
and peer review. 

2 Quality 
Assurance
Program

602.1 General. A graded approach based on importance and 
significance of activities is key to the successful application 
of the NQA standard to R&D activities. The R&D quality 
assurance program should be based on the proven processes 
that govern the performance of successful scientific research. 
Highly qualified and motivated people who are engaged in 
selective investigation activities, that are carefully reviewed 
by independent competent peers, will turn out documented 
results that are verifiable and able to withstand scrutiny by 
reviewers, potential users, and the entire research community. 
602.4 Development and Support. Development activity entails 
the application of a proven theory and its extension to a 
practical situation. The plan that governs a developmental 
activity leads to a more structured management of the entire 
process. For example, progress is measured against a 
predetermined set of results that appear to be appropriate at 
the outset. However, there are sufficient technical. 
Uncertainties in a development project to warrant some 

SD 330 is the institutional quality assurance program.
SD601 Conduct of R&D 
 PLAN-WXDIV-2142 is the division quality assurance 
plan that implements some specifics of SD330 locally. 

See section 3.2 for Training (and IWDs as incorporated 
by Reference). 

PA-PLAN-01016, ARIES Oxide Production Project 
Quality Implementation Plan 
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flexibility. This is frequently taken into account in the 
formality associated with the preparation and revision of 
design and process documentation, and by including in the 
milestones a plan for evaluating performance at various key 
junctures during the project. Tests are prescribed with 
requirements commensurate with the complexity and scale of 
the work, and with the associated risk to the public, workers, 
and environment and future success of the project. 

3 Design Control 603.4 Development and Support. For development and 
support activities, the level of design control should be 
applied to support the input needs of the design process. In 
some cases, considerable importance is placed on R&D 
results to demonstrate the acceptability of innovative 
design. 

Not Applicable.  Nothing is being designed. 

4 Procurement 
Document
Control

604.4 Development and Support. For development and 
support activities, the level of procurement document control 
should be applied to support a commercial design basis, i.e., 
engineering design system criteria. 

SD330, P840-1, PLAN-WXDIV-2142, P1020-2, and 
P1020-1.  In this Test Plan, the relevant procurement 
documents are the Certificates of Analysis from Fisher 
for the chemicals.  These will be assembled into a 
memorandum that is archived in PDMLink. 

See sections 4, 10, and 11 of this Test Plan for more 
detail on specific procurement document controls. 

5 Instructions, 
Procedures, and 
Drawings

605.4 Development and Support. Activities should be 
performed in accordance with documented instructions, 
procedures, or drawings, as directed by the researcher / 
developer. 

This Test Plan and several IWDs contain the instructions 
and procedures needed for the work. Refer to Section 2.0 
of this Test Plan and other content.
Thermal Analysis of Off-Gas Analysis by Quadrapole 
Mass Spectroscopy, PMT2-MPR-DOP-015. 

P315 Conduct of Operations
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6 Document 
Control

606 NQA-1. Requirement 6; Document Control. This element 
is applicable to R&D activities. As a minimum, laboratory 
notebooks should be subject to document control procedures. 
Also, the process for development of intellectual property 
documentation should be subject to document control. 

SD330, PLAN-WXDIV-2142, P1020-2, and P1020-1.  
In this Test Plan, Laboratory Notebook pages will be 
copied and attached to the Analytical Reports that are 
archived in PDMLink. 

7 Control of 
Purchased
Materials,
Items, and 
Services

607 NQA-l, Requirement 7; Control of Purchased 
Materials, Items, and Services This element is applicable to 
R&D activities. The degree of application should support the 
desired results of the work, within the specified performance 
boundaries. 
The need to ensure conformance with specified requirements 
depends on the objectives of the work. If the quality of work 
results depends on the pedigree of materials, items, or 
services, the work should be planned to include this 
Requirement. 

SD330.  In this Test Plan, chemicals will be purchased 
from Fisher or VWR through GSS.  All three vendors are 
on the IESL list.  Chemicals will be purchased with 
Certificates of Analysis. 

8 Identification 
and Control of 
Items

608 NQA-1, Requirement 8; Identification of Control 
Items. This element is applicable to R&D activities. The 
degree of application should support the desired results of the 
work, within the specified performance boundaries. If the 
quality of work results depends on the pedigree of materials 
or items (e.g., analytical chemistry), this Requirement applies. 

SD330.In this Test Plan, individual items needing 
specific controls have been identified either 
specifically or by implication (e.g. the statement that a 
measurement requires a certain tolerance).  For those 
items, either S&CL control is required or the use of an 
internal standard to verify operation is used. 

See sections 4, 10, and 11 of this Test Plan for more 
detail on specific item control.
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9 Control of 
Processes

609 NQA-l, Requirement 9; Control of Processes, 609.1 
General. The control of processes varies considerably as one 
advances from basic research through development.  
609.4 Development and Support. Process control during this 
phase is formalized. Formalization occurs at the project or 
program level. Work processes and supporting activities are 
defined, and work and operating procedures are developed 
and implemented with respect to safety considerations, 
quality, cost, schedule, and programmatic mission. Methods 
of implementation and training requirements are formally 
defined. 

SD330 and Documents referenced in the Test Plan that 
control work process development at the division level.   

10 Inspection 610.1 General. Basic and applied research activities are not 
amenable to inspection. Consideration may be given to 
performing inspection-like activities on basic and applied 
research to establish process or product control limits. 
610.4 Development and Support. The researcher/ developer 
should anticipate the need and plan for inspection criteria for 
advanced development work to interface with design process 
needs.

Inspection of received items is carried out by the receiver 
checking to ensure that the lot number of the received 
item matches the lot number on the Certificate of 
Analysis. Inspection of instruments includes verifying 
that the internal standards are showing expected results.  
These activities are part of everyday formulation/analysis 
activities and are not formally called out in the Test Plan. 

11 Test Control 611.1 General. Test control does not apply uniformly to basic 
and applied research. Where applicable, test methods and 
characteristics shall be documented and the approaches and 
procedures recorded. Test control does not apply to basic and 
applied research activities in which hypotheses are being 
evaluated. It does apply to support activities associated with 
the conduct of research. 
611.4 Development and Support. Characteristics to be tested 
and test methods should be specified. The test results should 
be documented and their conformance to acceptance criteria 

The specific test methods and outputs are documented 
above along with descriptions of the evidence used to 
ensure that they are conforming to expected performance.  
This Test Plan constitutes the planning of the tests. Test 
results will be documented in Analytical Reports that are 
archived in PDMLink. 
See sections 9 and 10 of this Test Plan for details on test 
control. 

43



Document Number: PA PLAN 01186, R0
Title: Differential Scanning Calorimetry and Mass Spectrometry (DSC MS) of Remediated Nitrate
Salt (RNS) Surrogates (U)

Revision: A
Expiration Date:

PA PLAN 01186, R0 Page 18 of 20

NQA-
1

Rqmnt 

DESCRIPTION EXCERPTS FROM NQA-1 PART IV SUBPART 4.2, 
GUIDANCE ON GRADED APPLICATION OF NQA 
STANDARD FOR RESEARCH & DEVELOPMENT 

TEST PLAN IMPLEMENTATION 
METHODOLOGY

evaluated. Tests required should be planned, executed, 
documented, and evaluated. 

12 Control of 
Measuring and 
Test Equipment

612.1 General. The researcher should specify the 
requirements of accuracy, precision, and repeatability of 
measuring and test equipment (M&TE). These requirements 
have different implications for basic, applied, and 
development work. 
612.4 Development and Support. During the process 
development stage and for all R&D support activities, M&TE 
should be controlled. The degree of control should be 
dependent on the application of the measurement. 

Specific items needing S&CL calibration are called out 
in the test plan either specifically or through implication 
by statement of a required tolerance. Calibration of the 
DSC-MS is administered by the S&CL as a User 
Performed Calibration (UPC), and is documented by the 
user. Calibration files and results shall be made available 
to technical reviewers, Management, and Quality 
personnel. Items not called out in those fashions are 
controlled through the use of internal standards that 
verify their operation. Use of M&TE in PF-4 is 
controlled under RPS-AP-025 “Control of Measuring 
and Test Equipment (M&TE).”  

13 Handling, 
Storage, and 
Shipping

613 Handling. Storage And Shipping. This element is 
applicable to R&D activities. Good laboratory practices may 
be defined as instructions used for conducting the activity. 

“Handling” in performance of this R&D work is addressed 
by SD601, Conduct of R&D, the content of this test plan, 
including Integrated Work Documents (IWDs) incorporated 
by reference. 

14 Inspection, 
Test, and 
Operating
Status

614.1 General. This criterion has limited applicability for 
R&D activities. 
614.4 Development and Support. The status of items and 
processes for which inspections and tests are specified, should 
be identified by tags, markings, inspection and test records, or 
other suitable means. The authority for application and 
removal of inspection and test identification should be 
specified.

P330-2. This only applies to items calibrated by S&CL.  
These items have visible calibration stickers attached.  
Any item that is “calibrated” per this Test Plan is 
understood to be on the S&CL program. 
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15 Control of 
Nonconforming 
Items

615 This Requirement should apply only to R&D support 
activities. The results of R&D activities are not expected to 
meet predetermined requirements; therefore, obtaining 
unexpected results does not constitute a nonconforming 
condition. The point at which a nonconformance can be 
identified is the point at which development work has 
transitioned into design or production of engineered items. 

Per Part IV, Subpart 4.2, para 103.4, this applies to 
calibrated items. If calibrated items or items checked 
with internal standards show nonconformances, per this 
Test Plan, an assessment will be made by the RLM and 
then, in conjunction with the SME, a path forward will 
be determined. This may include reformulation and/or 
retesting. 

See section 6.0 of this Test Plan for details on 
nonconforming items. 

16 Corrective 
Action

616.1 General. Conditions adverse to quality can be identified 
for R&D activities, depending on the certainty of operating 
assumptions and expected results. The documentation, 
reporting, and tracking of conditions adverse to quality are 
done at the discretion of the researcher. 
616.4 Development and Support. Responsibility should be 
defined for the identification, cause, and corrective action for 
significant conditions adverse to quality; these should be 
documented and reported to appropriate levels of 
management. Follow-up actions should be taken to verify 
implementation and effectiveness of corrective action. 

Corrective action will apply items as noted above and to 
the Test Plan and associated documentation.  Item 
nonconformance corrective action is described above and 
in the Test Plan. Document nonconformance includes 
everything from simple typographic errors to incorrect 
process and procedures.  Per this Test Plan, 
nonconformances that do not affect the purpose or scope 
may be documented in a scientific notebook. Other 
nonconformances will be documented in an approved 
revision to the document. This guidance is consistent 
with the M division Technical Plan and Integrated Work 
Document policies, AP-WXDIV-2385 and AP-JDIV-
1019. 
See section 6 of this Test Plan for details on Corrective 
Actions.
MAP-0002 “Corrective Action”
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17 Quality 
Assurance
Records 

617 Quality Assurance Records. This element is applicable to 
R&D activities. In many cases, the notebook or journal of the 
researcher is the QA record. Controls are needed for these 
documents, e.g., maintain copies of critical pages or access-
controlled filing when not in use to preserve process 
repeatability and the QA record. Electronic media may be 
used to record data and should be subject to appropriate 
administrative controls for handling and storage of data. 

SD 330.  Documents will be captured in memoranda or 
reports that are archived in PDMLink.  

See sections 7 and 10 of this Test Plan for more detail on 
records.

P1020-1, Laboratory Records Management
19 Audits 618.1 General. Planned requirements are not always defined 

for R&D work; therefore, audits should be conducted in a 
graded manner. R&D audit activities include normally 
accepted assessment practices, peer reviews, or both. 
618.4 Development and Support. Responsibility should be 
defined for audits and the results of these audits should be 
documented and reported to appropriate levels of 
management. Follow-up actions should be taken to verify 
implementation and effectiveness of corrective action. 

Section 5.0 of this Test Plan guides the usage of 
surveillances.  Surveillances may include tabletop and 
walk down reviews of documents and tasks prior to start 
of work and during actual execution.  Surveillances will 
be carried out at the discretion of the QA-SME and 
coordinated with the Principle Investigator. 

* Software QA Note: the NQA-1 Subpart 4.2 guidance on R&D does not 
specifically address the use of Software, however, the DOE 
QA Order 414.1D and EM QA Program, EM-QA-01 Rev. 1, 
establish requirements for safety and non-safety software 
using a graded approach. Established LANL Software QA 
programs and procedures defining controls for the acquisition, 
development, and/or use of software should be applied.  This 
includes commercial off-the-shelf (COTS) software used for 
the control of instrumentation and the recording of data 
obtained by instrumentation.

SD 330.  Software quality will be documented in division 
implemented SQM forms. All software is COTS and is 
standard software used in many different places. 
Software used (including current revisions) is specified 
under PMT2-MPR-DOP-015, and is covered under PA-
PLAN-01016, “ARIES Oxide Production Project Quality 
Implementation Plan.”
See sections 4 and 11 of this Test Plan for details on 
Software QA. 

*Application of Software QA requirements to this scope of work is a requirement of DOE O 414.1D and EM-QA-001 Rev. 1. 
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