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Executive Summary 
An audit of the Water Resources Mission Area’s (WMA) National Water Quality Laboratory (NWQL, or 
Laboratory), located in Building 95 of the Denver Federal Center (DFC) in Lakewood, CO, was conducted 
by Neptune and Company, Inc. (Neptune). This effort started in October 2021 with a pre-audit meeting 
of Neptune and U.S. Geological Survey (USGS) WMA key personnel, followed by audit planning. The 
audit was conducted between January and March 2022. The scope of this audit was to review the NWQL 
Quality Management System (QMS) related to fee-for-service analytical lines used by USGS Water 
Enterprise customers and stakeholders to obtain chemical information from discrete water samples 
submitted to the NWQL. Audited NWQL units included: the Login, Quality Assurance Unit (QAU), 
Strategic Science Support (S3), Nutrients, Gas Chromatography/Mass Spectrometry (GSMS), Liquid 
Chromatography/Mass Spectrometry (LCMS), Metals, and Volatile Organic Compounds (VOCs). This 
audit consisted of a technical audit to assess adherence to International Organization for 
Standardization (ISO)/International Electrotechnical Commission (IEC) 17025:2005 and National 
Environmental Laboratory Accreditation Conference (NELAC) 2003/The NELAC Institute (TNI) 2016 
requirements, and staff interviews to identify and evaluate workforce factors and vulnerabilities 
potentially impacting effective operation of the unit. This report contains both purely factual statements 
(e.g., 7% of staff have retired or are retiring in 2022) as well as opinions of the expert auditors based on 
the facts (e.g., test methods are not adequately validated to evaluate their fitness for high throughput 
routine testing). The auditors were selected for their expertise and present issues below according to 
their expert opinions. Hearty discussion of the findings, observations, and recommendations stated 
herein is strongly encouraged. 

Technical Audit 

The technical audit of each unit involved an interview of the unit supervisor and an assessment of 
activities for scheduled analytical lines by interviewing qualified staff, observing testing activities, and 
assessing compliance with QMS and applicable Standard Operating Procedures (SOPs). A vertical audit 
approach was implemented in which all processes associated with the sample analysis on an analytical 
line were assessed by following a sample from initial analysis request to entering the analytical result in 
LIMS or from the test result reported in Laboratory Information Management System (LIMS) back to 
analysis request. All issues identified during the technical assessment were categorized as findings, 
observations, recommendations, and best practices. Global issues were cited to relevant NELAC 
2003/TNI 2016 clauses. Issues relevant to assessed units were cited to the categories in the Performance 
Work Statement for this audit or relevant NWQL QMS clauses. Major findings of the technical audit 
relate to lack of resources, data integrity, management and organization, and undue pressure. 

Lack of resources is a large concern at NWQL. Per our analysis of staff status in assessed units, 29% of 83 
staff positions as identified by organization charts are vacant, and an additional 7% of staff have retired 
or are retiring in 2022. In and around the time period of this assessment, an additional 8% of staff have 
resigned. This translates to the NWQL being staffed at approximately half capacity. In addition to 
problems with staffing, the NWQL lacks tools that support successful operations. LIMS v11 is a major 
issue for the laboratory because it has a serious database design flaw. The Target software that is widely 
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used in the laboratory to perform a quality control (QC) review of chromatographic and mass 
spectrometer data is outdated. The alternative to Target is MassHunter, which does not have any built-
in tools for data evaluation. 

A significant issue related to the Waste Water Indicators (WWI) method is that data appear to be 
reported when the signal from the GCMS system is overloaded. Overloading does not allow accurate 
calibration or quantitation. The data under question and reported to LIMS show biases ranging up to 
120,000% (this is not a typo) when compared to data that were properly generated using the same 
calibration points excluding saturated peaks. 

The current implementation of the NWQL Quality System does not adequately support laboratory 
operations. Many processes are inefficient (e.g., document control, corrective actions, management 
reviews, internal audits). As implemented, the Quality System is setting requirements for USGS 
personnel located in SLSB (Strategic Laboratory Science Branch), a branch outside of the NWQL, to 
approve test method SOPs. Test methods are not adequately validated to evaluate their fitness for high 
throughput routine testing. There is no process for transferring test methods from method development 
to the routine testing, or production, environment, which creates many issues when methods are 
implemented in NWQL for routine testing. 

Understaffing creates undue internal pressure as there are not enough resources to get work done on 
time and per quality standards. Many analysts expressed a concern that they need more time to address 
all quality issues, and that data are not reviewed all the way from the raw data acquisition on the 
instrument to the reported result because of lack of time and insufficient or unqualified staff. Based on 
the review of email/IM correspondence, many instances were identified when pressure was created by 
not addressing reported data integrity issues, by unreasonable or unsupported requests, and by abuse 
of power. 

The issues with WWI method, LIMS, reported data integrity, and undue pressure as identified above 
impact the quality of the results and are considered severe. These require immediate attention and 
more detailed investigation.  The rest of the technical findings are not severe. However, considering the 
shortage of staff and the focus of performance metrics on throughput, these findings may soon 
precipitate significant data integrity issues. 

Interviews of Staff 

NWQL interviews were scheduled to mirror the technical audit schedule. A total of 64 interviews were 
conducted with staff in the units identified above. Interviews focused on 11 questions, nine of which 
were provided by the USGS and two of which were added to directly elicit respondents’ thoughts, 
opinions, and suggestions for areas for improvement at the NWQL and how to address the high rates of 
employee turnover the Laboratory is experiencing. Great care was given to explain confidentiality for 
these interviews so that interviewees might feel comfortable speaking freely in their responses. 
Responses were compiled by question and analyzed for content and trends. 

Predominant trends or themes that came through in responses to the questions were: short-staffing, 
the need for permanent hires for managerial or leadership positions, outdated equipment and issues 
with LIMS as major factors impacting sample processing, the need for better and/or more 
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communication, insufficient general technical and IT support, a tense relationship between Analytical 
Services and QAS, and a culture of favoritism, limited opportunities for advancement, and line staff 
feeling a disconnect with upper management. These were mentioned most frequently and seem to be 
the major factors affecting morale and employee retention. 

The top areas identified by NWQL staff for improvement included: increased staffing across the board, 
more effective communication, ensuring fairness and consistency in how employees were treated, and 
concern about how upper management was guiding the Laboratory on all levels. The main areas for 
suggestions and recommendations included: providing more and better career opportunities to include 
training, improving employee morale, addressing the staffing shortage, improving aspects of conducting 
Laboratory activities such as having a functional LIMS, and better management and leadership including 
follow-through from town halls and other similar types of meetings where employees have provided 
their feedback and input. 

The majority of people interviewed during this audit truly believe in the mission and purpose of the 
NWQL and the USGS overall. Staff are committed to producing high quality results; however, they are 
very concerned about the lack of time to address quality issues due to the lack of resources which 
results in poor data quality. 

Recommendations 

The content analysis of the interview data overwhelmingly shows that there is a need for more effective 
management of the human and technical resources at the Laboratory. As noted in the technical audit as 
well as in staff interviews, having knowledgeable and proven leaders in key positions at the Laboratory 
to institute a cohesive and consistent approach for Laboratory operations would be an important first 
step. One recommendation is to hire an expert in organizational change and leadership consulting with 
experience in the laboratory industry. This approach should include coaching in leadership, supervision, 
and conflict resolution for supervisors and upper management. This is critical for making improvements 
in an environment where highly qualified staff can be retained and made successful. 

The Laboratory is at a critical point with staffing for continuing routine testing operations. Resolving this 
staffing issue is therefore another top priority so current employees can have the support and relief they 
need to perform their jobs more efficiently and effectively. Based on the interview data, it is 
recommended that Laboratory management collaborate with HR to enact a process by which 
appropriately qualified candidates can be identified, interviewed, and hired in a faster and more 
efficient way. An appropriate on-boarding process that includes training should be drafted and 
instituted. Opportunities for growth and advancement at the Laboratory need to be prioritized and 
made available to staff, as the lack of advancement potential is currently cited by many as a primary 
source of frustration and a potential reason for potentially resigning from their position. In addition to 
professional development to raise the skills of existing staff, there is also a need to budget time and 
money so employees can participate in training to better understand quality requirements of ISO/IEC 
17025 and TNI standards, as well as processes implemented to support routine operations. 

On the technical side, resolving the LIMS issue is a high priority. To avoid another unsuccessful attempt 
to implement LIMS, it is recommended that a LIMS implementation consultant be hired who will work 
with laboratory staff to assess processes and to prioritize configuring LIMS to meet the needs of the 
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NWQL. To address the issue with outdated Target software, the laboratory must set aside many hours to 
develop code for MassHunter that will replace the data tools available within Target. 

To address data integrity, data obtained by the Waste Water Indicator method [ORGM0350.9] and 
reported in LIMS since mid-2019 need to be third-party (independent of USGS) reviewed to identify all 
data packages that are affected by inappropriate treatment of saturated peaks. All customers who 
received affected data need to be informed and appropriate corrective actions need to be implemented. 
It is also strongly recommended to have a third-party review of a representative sample of data 
generated in NWQL since LIMSv11 was implemented. This review should include a comparison of LIMS 
and National Water Information System (NWIS) reported results to assess the accuracy of data transfer 
to the customer. 
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Introduction 
An audit of the Water Resources Mission Area’s (WMA) National Water Quality Laboratory (NWQL), 
Building 95 on the Denver Federal Center (DFC) in Lakewood, CO, was conducted by Neptune and 
Company, Inc. (Neptune). This effort started in October 2021 with a pre-audit meeting of Neptune and 
U.S. Geological Survey (USGS) WMA key personnel, followed by audit planning. The audit was conducted 
between January and March 2022. The scope of this audit was to review the NWQL Quality 
Management System (QMS) relating to fee-for-service analytical lines used by USGS Water Enterprise 
customers and stakeholders to obtain chemical information from discrete water samples submitted to 
the NWQL. Audited NWQL units included: the Login, Quality Assurance Unit (QAU), Strategic Science 
Support (S3), Nutrients, Gas Chromatography/Mass Spectrometry (GSMS), Liquid Chromatography/Mass 
Spectrometry (LCMS), Metals, and Volatile Organic Compounds (VOCs). This audit consisted of a 
technical audit to assess adherence to International Organization for Standardization (ISO)/International 
Electrotechnical Commission (IEC) 17025:2005 and National Environmental Laboratory Accreditation 
Conference (NELAC) 2003/The NELAC Institute (TNI)2016 requirements, and staff interviews to identify 
and evaluate workforce factors and vulnerabilities potentially impacting effective operation of the unit. 

Before the audit, Neptune staff performing the audit become familiar with the following documents: 

- Departmental and Bureau policies 
- The Scientific Integrity Procedures Handbook (305 DM 3) 
- USGS Fundamental Science Practices 
- Quality Management System for USGS Laboratories 
- Survey Manual (SM) Chapter 500.25, Scientific Integrity 
- SM Chapter 502.2, Scientific Integrity 
- 2021 NELAC audit report for NWQL 
- USGS Office of Science Quality and Integrity: Report of Inquiry, Scientific Integrity Complaint 

EST-S0000016—Redacted Version 
- USGS Office of Science Quality and Integrity: Report of Inquiry, Scientific Integrity Complaint 

EST-S0000009—Redacted Version 

To prepare for the assessment, Neptune’s technical auditors reviewed Quality Management Systems 
(QMS v.3.1) and Quality Assurance Quality Control Manual (QCM v. 2.1) and relevant supporting 
documentation, as well as eleven Standard Operating Procedures (SOPs) related to analytical lines in 
operation at the time of a unit’s audit. 

The audit was performed in four phases; each phase started with an opening meeting to introduce 
technical auditors and interviewers, review the agenda, and explain the technical assessment in the 
interviewing process. The details about audit scope, methods, and conclusions are provided in the 
sections “Audit of Laboratory Operations” and “Interviews of NWQL Staff” of this report. 
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Interpretation of this Report 
The Neptune team was immersed in interviews and observations of NWQL staff over a short period in 
early 2022. Many, many impressions were made, and are captured within this report. The scope of this 
audit did not extend to investigation of any areas of concern, so several of the impressions are left 
without clarity or conclusion. There are also potentially many other topics to delve into that didn’t arise 
during this audit, e.g., only selected analytical methods being run at the time were assessed and  
discussed in detail. The reader is cautioned to read this report as a near-term compendium of issues that 
were raised or observed during the audit, while remembering it only reflects the situation during that 
snapshot in time. Recommendations should also be interpreted with that same caution – as the 
Neptune team was only on-site for a short time, they could not possibly have a full view of all the 
functions of the NWQL , LASD, WMA, and all associated portions of USGS. As such, recommendations 
should not be considered absolute, but rather best advice based upon the information available at the 
time. 
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Audit of Laboratory Operations 

Technical Audit Scope 
Technical assessment was performed in eight NWQL units: 

- Login, 
- Safety and Healthy (SHE), 
- Strategic Science Support (S3), 
- Sample Prep / Gas Chromatography Mass Spectrometry (GCMS) / Volatile Organic Compounds 

(VOC), 
- Liquid Chromatography Mass Spectrometry (LCMS), 
- Nutrients, 
- Metals/Carbon, and 
- Quality Assurance (QAS). 

The laboratory quality system is implemented for compliance with the NELAC 2003 standard and the 
ISO/IEC 17025:2005 standard. NWQL is accredited by the ELAP (Environmental Laboratory Accreditation 
Program) of New York. However, the ELAP NY switched to the TNI 2016 standard in 2020, so compliance 
was assessed to the NELAC 2003 / TNI 2016 standards and the related ISO/IEC 17025:2005 
requirements. 

The laboratory does not issue reports; instead, sample results are entered into Laboratory Information 
Management System (LIMS). Therefore, the audit review stopped at entering data into LIMS. 

General Impression of the Laboratory 
The laboratory building is very well designed and meets the needs of routine analytical laboratory 
processes. Laboratory staff is highly qualified; people love and respect the USGS mission and want to be 
part of its success. 

Staff is committed to producing high quality results; however, they are very concerned about the lack of 
time to address quality issues due to the lack of resources. They are largely operating under the 
understanding that the top priority of management is processing samples to meet their holding times. 

Technical Audit Methods 
The technical audit was led by Dr. Polona Carson, Neptune and Company, Inc. She reviewed the NWQL 
Quality Assurance and Quality Control (QCM) and Quality Management System (QMS) manuals, 
assessed the adherence to the NWQL Quality Management System in all assessed units, and assessed 
technical aspects of laboratory activities in the Login, SHE, S3, Nutrients, Metals/Carbon, and QAS units. 
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Ms. Mitzi Miller assessed technical activities in the Sample Prep / GCMS / VOC and LCMS units. These 
auditors prepared an agenda for each phase. An opening meeting was held via Teams and was attended 
by unit leaders and staff scheduled for the assessment. The purpose of the opening meeting was to 
introduce auditors, review the agenda, describe the audit process, and answer any questions. 

The audit of each unit involved an interview of the unit supervisor and an assessment of activities for 
scheduled analytical lines by interviewing qualified staff, observing testing activities, and assessing 
compliance with QMS and applicable SOPs. The auditors used a vertical audit approach in which all 
processes associated with the sample analysis on an analytical line were assessed by following a sample 
from analysis request to entering the analytical result in LIMS or from the test result reported in LIMS 
back to analysis request. The assessment was comprehensive and at a minimum included a review of: 

- Sample receipt, tracking, storage. 
- Sample preparation. 
- Sample testing. 
- Laboratory equipment calibration and documentation. 
- Accuracy and precision of readings and measurements. 
- Laboratory notebook utilization. 
- Data handling and recording. 
- Data review. 
- Data peer review. 
- Calculations and manipulation of data. 
- Evaluation of blind sample results. 
- Entry of data into electronic systems. 
- Timing and utilization of QA/QC process to identify issues and concerns. 
- Effectiveness of corrective action program. 
- Laboratory commitment to quality. 
- Laboratory and management culture. 
- Workforce requirements. 
- Analytical vulnerabilities. 
- Internal audits. 
- Training and competency. 
- Corrective actions. 
- Traceability. 

Auditors used two checklists when reviewing laboratory adherence to applicable quality standards and 
the NWQL quality management system: the WMA Audit Checklist provided by NWQL, and the method 
matrix to summarize a review of analytical lines. As they were assessing different activities, they 
reviewed objective evidence in a format of quality and technical records, laboratory staff 
correspondence (emails), laboratory notes, data packages, raw data on analytical workstations, LIMS 
records, and more. Audit agendas and the auditor checklist are provided in Appendix A of this report. 
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Audit Results 
All issues identified during the assessment are categorized as one of the following: 

- Finding: A deviation from the QMS, QCM or SOP that may or will have a significant adverse 
effect on quality. 

- Observation: A deviation from the QAM or SOP that will not have a significant adverse effect on 
quality but is a statement of fact. 

- Recommendation: Recommendation made to help verify that laboratory quality assurance (QA) 
requirements will be met. 

- Best Practice: A procedure or practice that goes above and beyond the quality control (QC) 
requirements for the laboratory. 

Global issues are cited to relevant NELAC 2003 / TNI 2016 clauses. Issues relevant to assessed units are 
cited to the categories in the Performance work statement for this audit or relevant NWQL QMS clauses. 
The table below summarizes global issues related to all NWQL units and per audited unit. 

 

 

 Per Unit 

Global Login SHE S3 

Sample 
Prep 
GC-MS 
VOC 

LC-MS Nutrients Metals 
Carbon QAS Total  

Finding 4 1 1 3 3 1 1 1 3 14 
Observation 3 1 0 2 3 1 3 0 8 18 
Recommendation 2 1 1 4 2 1 1 1 1 12 
Best Practice 0 0 0 1 1 0 1 0 0   3 

 

Global Issues 

The following issues were identified as systematic issues affecting multiple NWQL units or a large 
portion of operations. Global findings are presented first by reference to a requirement, then followed 
by objective evidence that the NWQL is not fully compliant with the requirement.  

Findings 

1. NELAC 2003 5.4.1.5 / TNI 2016 Vol.2, Module 2: 4.1.5 a) requirement for personnel and 
resources: 

o Staffing: Based on a review of organizational charts with unit supervisors, the laboratory 
is severely understaffed. 29% of positions are open, 7% of staff retired or are retiring in 
2022, and 8% of staff resigned in and around the time of the assessment. This means 
that 41% of positions are vacant. Details are presented in Appendix B. There are many 
essential personnel positions throughout the laboratory (there is only one qualified 
person per analytical line, e.g., INCF0042.10-0, ORGF0511.2, ORGF0490.4, ORGM0350.9, 
ORGS0336.7, INCF0452.7-1, on call sample storage monitoring for the entire NWQL). In 
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addition, there are empty critical positions or positions being covered by people who 
are performing two or more jobs (e.g., assistant chief position vacant at least since 
2017; shared positions: lead chemist – metals & metals supervisor, QSB chief & acting 
analytical services chief, acting QAS chief & QA chemist, LASD industrial hygienist & SHE 
supervisor). 

o Authority: Supervisors and lead chemists have limited authority to improve or  adjust 
test methods used for routine testing. Per NWQL SOP QUAX0515.0 section 4.5.3 
changes need to be approved by Principal Investigators (PI) who are positioned in SLSB 
(Strategic Laboratory Science Branch). This branch is not under the NWQL QMS. In 
addition, many PIs have retired, which complicates the approval process for test method 
changes and creates delays. Most of the SOPs that are past due for review are waiting 
for PI review and approval. One of the supervisors doesn’t have authority to review data 
for all analytical lines run under her supervision. Evidence for this is shown in numerous 
emails between the supervisor and upper management. 

o LIMS is a major source of problems for the laboratory. The laboratory staff are well 
aware that LIMS v11 is not working for the laboratory. The issues are many but there is 
a fundamental flaw in database design. Most of the laboratory staff interviewed 
reported problems in getting data into LIMS and getting data out of LIMS and estimated 
that about 30 to 40% of their time is spent finding workarounds for LIMS. Some specific 
issues: 

§ Two staff members (QA staff member and VOC staff member) who review and 
pull data for performing statistics, method detection limit (MDL) updates, and 
other global utilities reported database integrity issues. 

§ Data that was entered is duplicated or missing. Each time a query is done, the 
staff must go back to the original data to assess whether the query output is 
correct. The QA staff did a query to compare the analyte/method lists from the 
old LIMS to those in the new LIMS. The old LIMS has an analyte table with 4,854 
unique analyte/method combinations. The new LIMS has analyte table with 
117,798 rows and many of these are not unique; therefore, the data are 
repeated over and over when routine queries are done. This is a major issue. 
This means that any query used for statistics will have repeat samples/results 
that are not intended as duplicates. The difference between the 4,854 and 
117,798 is repeated records. This means that LIMS database tables are not set 
up correctly. In any relational database, there should be a unique index 
between tables so that, when queried, duplicates do not appear. This is 
significant database flaw and affects all queries. The big question is, how does 
this affect what the clients are getting? Clients often want electronic downloads 
to allow calculations to be done. We were not tasked with examining the client 
reporting, which is a separate set of software, but the LIMS design flaw could 
affect client data downloads. 

o Target versus MassHunter: The laboratory has successfully used an older but very 
powerful software program, Target, to perform most of the QC review of 
chromatography output and to notify the analyst of QC issues. This is critical for the 
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volume of data processed. Target was sold to a nationwide laboratory that uses it 
internally and does not sell or support it outside of their laboratory. This means Target is 
outdated. MassHunter is the default code being sold with Agilent chromatography 
equipment. Agilent is the major GC, GCMS, and LCMS supplier of hardware for 
chromatography at NWQL. The MassHunter program does not have any built-in tools for 
data evaluation. The laboratory must set aside many hours to develop code to replace 
the utility of Target. While some of the staff have done this for their needs, it is not a 
universal fix and is not a menu-driven solution. This means that, for each test, new code 
will need to be written before data stations, GC, GCMS, and LCMS hardware can be 
effectively used. 

2. NELAC 2003 5.4.1.5 i) / TNI 2016 Vol.2 Mod. 2: 4.1.5 i) quality manager authority: 
o NWQL has an acting QAS chief with limited authorities and limited time to dedicate to 

Quality Management as she is supporting the National Water Information System 
(NWIS) database by entering subcontracting lab reports to the database. The 
consequence is that the quality system, as implemented, has many inefficient processes 
(e.g., document control, corrective actions, management reviews, internal audits) and is 
not implemented among all USGS staff involved in NWQL activities, including the 
following: 

§ PIs who are responsible for test method validation and approval of SOPs are not 
trained on QMS requirements. 

§ Acting SHE supervisor was not trained to QMS requirements and was not on a 
distribution list for SHE SOPs. 

§ Internal audits are not performed in S3 unit. 
3. NELAC 2003 5.4.3 / TNI 2016 Vol.2 Mod. 2: 4.1.5 b) requirement for avoiding undue pressures: 

o Understaffing creates undue internal pressure as there are not enough resources to get 
work done on time and per quality standards. Many analysts expressed a concern that 
they need more time to address all quality issues, and that data are not reviewed all the 
way to the raw data because of lack of time. 

o Based on the review of email/IM correspondence that was shared with us, including 
materials like a letter of reprimand, suspension letters, warning letters, and a no contact 
order, we also identified the following undue pressure instances: 

§ Two laboratory staff members who pointed out issues with the Waste Water 
Indicators (WWI) method were transferred to another unit or not allowed to 
review the data. 

§ A complaint of a hostile work environment resulted in the issue of a no contact 
order between a NWQL director and a unit supervisor. 

§ A laboratory staff member received a direct order to sign off on their QCM 
training, followed by a proposed suspension letter from the NWQL Chief. This 
employee had a reasonable concern that was not answered entirely or 
addressed by the time the direct order and proposed suspension letter were 
issued.  
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§ An analyst was afraid of consequences/retaliation after questioning requests 
from a unit supervisor and a QAS supervisor to repeat proficiency testing (PT) 
sample testing, and reporting that issue. 

§ A unit supervisor did not share an audit schedule with analysts and did not allow 
analysts who were not scheduled for lab assessment or who had already been 
assessed to telework as allowed per USGS weather policy. 

§ Performance evaluation goals for the current year were communicated to the 
laboratory staff 6.5 months prior to the end of the year, which does not provide 
reasonable time for laboratory staff to meet the requirements. 

4. NELAC 2003 5.5.4.7.2 a)/ TNI 2016, Vol2, Mod 2: 5.4.7.2 a) documenting and validating in-house 
software: 

o In-house developed software is not sufficiently documented or validated. Examples: 
§ No documentation for validation of a macro for processing KONI raw data was 

available during the assessment. 
§ MassHunter Scripts developed by S3 to process and evaluate raw data were not 

validated. The current practice is for an analyst to use the scripts and provide 
feedback to the developer. No validation documentation was available during 
the assessment. 

Observations 

1. NELAC 2003 5.2.13.1 / TNI 2016 Vol 2 Mod 2: 4.1.4 Conflict of interest: 
o Some leadership personnel hold multiple positions, some of which raise a concern for 

potential conflict of interest: 
§ The NWQL Chief is also the S3 supervisor and the PI for the WWI test method. 

S3 is the only fully staffed unit. There are many email exchanges informing the 
PI about data integrity issues with WWI, but these issues were not addressed. 

§ The QSB Chief is also the acting NWQL Analytical Services Chief; QSB is running 
an internal PT scheme. 

§ The QAS acting Chief is also the QAS Chemist responsible for entering 
contracting laboratories reports to the NWIS system. 

o USGS personnel located in SLSB, a branch outside of the NWQL, need to approve test 
method SOPs. The SLSB personnel appear to prioritize an interest in developing 
publishable test methods, rather than in developing test methods that are robust 
enough for high throughput routine analytical services. Test methods are not 
adequately validated to evaluate their fitness for high throughput routine testing. There 
is no process for transferring test methods from method development to the routine 
testing environment, which creates many issues when methods are implemented in 
NWQL for routine testing. An example is the WWI method. The lack of understanding of 
the difference between research efforts and routine testing is causing disagreements 
and delays in the process for approving SOPs. Most expired SOPs require an approval of 
someone outside the NWQL. 

2. NELAC 2003 5.5.2.1 / TNI 2016 Vol 2 Mod 2: 5.2.1 ensuring competence of personnel: 
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o None of the laboratory staff interviewed, including QAS staff, ever received training on 
the interpretation and implementation of the relevant NELAC / TNI standard or ISO/IEC 
17025 requirements. QAS staff received on-the-job training by shadowing. Per several 
interviewed staff, they learned about the requirements during NELAC audits; the only 
training related to the Quality System that staff received is to read and acknowledge the 
NWQL Quality Management Manual (QMS) and the Quality Assurance and Quality 
Control Manual (QAC). The consequence is that the current implementation of the 
Quality System does not support routine laboratory operations. Many processes are 
inefficient (e.g., document control, corrective actions, management reviews, internal 
audits) and require approvals of staff outside of NWQL, and therefore outside of Quality 
System implementation. 

o Staff did not receive training on a major laboratory tool, LIMS v11, which turned out to 
be a major problem in the laboratory operations. 

3. NELAC 2003 5.5.5.2.1 / TNI 2016 Vol 2 Mod 2: 5.5.13.1 Support equipment: 
o The calibration provider used by NWQL is not ISO 17025 accredited. The only proof of 

National Institute of Science and Technology (NIST) traceability that QAS was able to 
present were two certificates for weights that the provider is using for balance 
verifications; there were no records available to demonstrate that the NIST traceable 
balance is used by this provider to verify pipettes. 

Recommendations 

1. An implementable emergency hiring plan needs to be created to fill vacant positions. It is 
recommended to prioritize hiring to fill critical vacancies that have a potential for conflict of 
interest. It is also recommended to fill some positions with experienced analysts on 
instrumentation who can analyze samples and to limit hiring to highly qualified personnel with 
graduate degrees for critical positions like lead chemists and data reviewers. 

2. Train QAS personnel, supervisors, and lead chemists on quality standards requirements and/or 
seek the help of a consultant to improve the quality system by aligning it with TNI 2016 
requirements and by implementing processes that support operations. These improvements 
should include method development and transfer to the routine testing environment. 

Unit-Specific Issues 
Login 
Findings 

1. Laboratory equipment, calibration, and documentation: 
o There is no evidence that verification weights #24352 were verified; there is no 

verification sticker on the box. 

Observations 

1. Sample receipt, tracking, and storage: 
o For two samples arriving on the day of the assessment, the time of sampling was not 

reported in the Analytical Service Request (ASR), but it was recorded on a sample bottle. 
Two staff members receiving samples handled it in different ways: one circled an empty 
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field on the ASR and added a comment, and the other circled an empty field on the ASR, 
entered the time, and added a comment. 

Recommendations 

1. Sample receipt, tracking, and storage: 
o Consider updating SOP SSSX0076.9 by adding examples of how to make corrections of 

an incomplete ASR. 

Best Practices 

none noted 

Safety and Health (SHE) 
Findings 

1. Training and competency: 
o A recently hired LASD Industrial Hygienist and Safety Officer (IH&SO) who is also the 

acting SHE supervisor was not aware of SHE SOPs as he was not added to the 
distribution list or trained to NWQL QMS requirements applicable to the SHE supervisor 
position. 

Observations 

none noted 

Recommendations 

1. Training and competency: 
o Train the acting SHE supervisor on QMS requirements applicable to the SHE supervisor 

and add him to the distribution list for SOPs applicable to the SHE unit. 

Best Practices 

none noted 

Strategic Science Support (S3) 
Findings 

1. Calculations and manipulation of data: 
o A number of scripts are written to review and qualify chromatographic data processed 

with MassHunter. No documentation on the validation of these scripts was available 
during the assessment. 

2. Utilization of QA/QC process: 
o No validation plan was available for the per- and polyfluoroalkyl substances (PFAS) 

method; the only document available was a draft manuscript for publication of the 
method. The procedure for MDL determination was not clear enough to understand 
how low-level method performance was evaluated and per PI that section was still 
under considerable revision. The PI is located in SLSB, a separate branch outside the 
NWQL quality system, and therefore was not required to be trained on SOP MRDX0015. 
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3. Sample testing: 
o The draft PFAS SOP is not precise enough on precautions for sample contamination 

during testing. The SOP allows use of aluminum foil, and does not provide information 
on acceptable materials for lab coats, precautions on dry-cleaning, etc. 

Observations 

1. Workforce requirements: 
o New WWI method development is delayed because of limited access to the PI (also the 

lab chief) and a lack of support when needed. 
2. QCM 2.1 - 10 Analytical Methods: 

o QCM 2.1 - 10 Analytical Methods states that NWQL-developed methods that have not 
undergone the entire method validation procedure described in NWQL SOP 
MRDX0015.x, “Guidelines for method validation and publication,” can be used on a 
limited basis and require submission of a custom proposal (NWQL SOP QUAX0075.x, 
“Proposal process”). Per S3 staff, 600 samples were analyzed for a fee by the PFAS 
method in development within six months of assessment, which doesn’t seem to be 
“available on limited basis,” but rather routine testing. 

Recommendations 

1. Calculations and manipulation of data: 
o Establish a systematic process for validation and documentation of in-house written 

scripts to process analytical data. 
o Manual integrations (MI) are used for processing PFAS data. Although there was no 

issue with reviewed MIs, they were not documented in any way other than with a 
qualifier in a MassHunter data file. Reasons for manual integrations and who performed 
them should be documented. 

2. Utilization of QA/QC process: 
o A systematic approach to method validation needs to be established, in which work 

starts with a developed plan and criteria for method performance. All work needs to be 
documented, especially with a comparison to planned method performance and any 
adjustments that follow. A resource that may help develop this process is Method 
Validation (eurachem.org). 

3. Sample testing: 
o Improve the draft SOP by elaborating on prevention of PFAS contamination during the 

sample processing. It may be helpful to review how the Environmental Protection 
Agency (EPA) test methods for PFAS address this issue. 

4. QCM 2.1 section 10: 
o Define what volume of samples is considered “limited use of test method in 

development” vs. routine sample testing. 

Best Practices 

1. Calculations and manipulation of data: 
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o Although utility scripts for MassHunter are not validated, they are a very helpful tool for 
processing analytical data. Further development of such scripts can be a useful and 
efficient replacement for the Target chromatographic software program that is no 
longer being supported. 

Sample Prep / GCMS / VOC 
Findings 

1. Sample testing, and accuracy and precision of readings: 
o Waste Water Indicators (WWI) Method [ORGM0350.9]: A significant issue related to 

WWI is that data appear to be reported when the signal from the GCMS system is 
overloaded. Using data from saturated peaks would create excessively biased 
calibration curves. This bias would impact all data measured using such a curve. The 
data under question show biases ranging up to 120,000% (this is not a typo) when 
compared to data that were properly generated using the same calibration points 
excluding saturated peaks. A more detailed description of this issue is provided in 
Appendix C. 

o An example showing the use of saturated data to determine results for a QC sample is 
demonstrated in the Appendix C Excel tab “QC data.” The analyst makes no mention in 
batch documentation that saturated data were used. Overloading does not allow 
accurate calibration nor quantitation. 

2. Laboratory equipment calibration and documentation — Review of WWI SOP, LS 1433/4433 
(GCMS orgm0350.9): 

o Section 9.3 of the SOP states that statistical limits are based on the ±3 standard 
deviation about the median but real limits are based on ±3 standard deviation about the 
mean. Since other methods use the latter and the limits are reasonable, the SOP needs 
an update. 

o Section 8.9.1 of the SOP states: “Where quadratic curves are used, the curve might 
sometimes flatten out or even acquire a negative slope past an inflection point. A 
calibration curve with such parameters will result in a formula for no increase or even a 
decrease in concentration when there's an increase in response. 
This situation can be corrected by adding an additional point to the calibration curve for 
that compound, by adjusting the calibrated range of the compound, or by using a 
different calibration model that better defines the change in response with 
concentration.” 

§ Adding additional points will only make the situation worse. TNI 2016 and other 
publications do not recommend adding points when a quadratic is “curving.” 
The use of these curves contributes to overloading the detector, which was 
described in #1 above. A curve that is not providing a clear unique signal to 
concentration should never be used. This results in data that are not technical 
defeasible. 

o Table 7, Section 9.4 of the SOP states that, if the surrogate and other values “look” high 
and double, to change the volume to 2. The corrective action is not reanalysis, which is 
what should be done or the data are not valid for reporting. 
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3. Data Review: 
o Two analysts pointed out saturated peaks and overloading of the detector on the WWI 

method, but that was not corrected. Furthermore, both analysts were removed from 
this analytical line and no longer review these data. 

Observations 

1. Laboratory equipment calibration and documentation: 
o  Review of WWI SOP, LS 1433/4433 (GCMS ORGM0350.9) 

§ There are three surrogates for over 100 compounds. This is not typical. Other 
methods have 5–6 surrogates to cover both rejection time ranges and types of 
compounds. 

§ There are a large number of compounds coded with ‘E’ permanently. To quote 
Section 9.7: “Compounds that are permanently coded “E” are not required to 
meet (instrument detection limit) criteria due to instability and high uncertainty 
of the compounds”, If this is the case, why bother to test for these analytes by 
this method? 

§ Tune evaluations are not automated, and in modern software these should be 
automated. 

§ Due to software changes, many manual data entries must be made into LIMS. 
Manual entries increase the chance of error and require more time to be spent 
on QA of the data entry. 

2. Entry of data into electronic systems: 
o The Target program is outdated. MassHunter does not have any built-in tools for data 

evaluation. The laboratory must set aside many hours to develop code to replace the 
utility of Target. This applies to all chromatographic methods. 

o For more detailed discussion, see Global issues. 
3. Utilization of QA/QC process to identify issues and concerns: 

o A major concern is that none of the approaches for determination of detection limit (DL) 
and MDL described in QCM v. 2.1 provide the same approach used by the 40 CFR Part 
136 Appendix A 2017 Method Update Rule which updated how DL, MDL, and reporting 
limits (RL) for wastewater are reported by law. This means that comparing DL, MDL, and 
RL for wastewater versus current EPA methods or approaches cannot be easily done. 

o For detailed discussion on this issue, see the section Quality Assurance and Quality 
Control. 

Recommendations 

1. Data integrity: 
o Data obtained by the WWI method since mid-2019 need to be third-party (independent 

of USGS) reviewed to identify all data packages that are affected by inappropriate 
treatment of saturated data. The third-party expert independent of the USGS is 
recommended due to observing that the issue with data integrity was pointed out 
repeatedly by laboratory staff, but it was not adequately addressed.  There is substantial 
evidence of managerial pressure being put on laboratory staff who point out issues, 
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rather than on appreciation and putting effort towards addressing the issues. This 
creates a perception of trying to "sweep an issue under the rug", and thus leads us to 
strongly encourage an external review of the concerns associated with the 
implementation of this method over the past several years. Based on the findings of the 
third-party review, all customers that received affected data may need to be informed. 

2. Laboratory equipment calibration and documentation: 
o The WWI method needs to be reviewed in detail and improved so that it will be suitable 

for routine use. Key points to consider when approaching the reassessment of this 
method: 

§ Standards are not readily available. USGS is testing for unique compounds for 
which standards are not readily available or are available in large (drum) 
quantities, not small quantities of high purity. As a result, when methods are 
developed and moved into production, challenges occur with finding calibration 
materials and with the stability of the calibration materials. This is why 
calibration changes were made post development. Staff tried to obtain 
standards from normal ISO 17034 accredited sources, but the cost was 
prohibitive. The negative of this is that making mixes of 100 plus compounds in 
a calibration cocktail without being able to purchase already blended calibration 
materials of known stability makes testing a challenge. 

§ Detection limits are below routine instrument capability. Method detection 
limits desired are lower than industry norms and typical levels. Original method 
publication (O-1433-01) shows MDLs of 0.5 to 2 ug/L as opposed to the 1–
20 ug/L in typical EPA methods. The dynamic range of calibration in the WWI 
procedure LS 1433/4433 (GCMS ORGM0350.9) is 0.004–50 ug/L, but for typical 
EPA methods is 0.5–100 ug/L. Obtaining such low levels is compounded by 
1) the old equipment, more than 25 yr old, which is still in use, and 2) the 
current changes in the software to reduce the data. The old Target software is 
no longer sold. New software is not compatible with the old equipment. Target 
had automated many of the data processes, but now tasks that were automated 
in Target need to be performed manually. 

Best Practices 

The volatiles laboratory is well run. Staff understood the methods and had efficient processes for 
calibration of equipment and testing. Technical records were well organized and easy to follow. Staff 
had developed their own sample tracking systems to overcome LIMS issues. They kept up with the 
QC and addressed repeated issues. This laboratory identified the issue where LIMS would repeat 
multiple results in the output tables/database. The VOC lead chemist has a strong database 
background, and her skills would be helpful in LIMS correction and MassHunter implementation. 

LCMS 
Findings 

1. Laboratory equipment calibration and documentation: 
o LS 2033 and 2001, Pesticides 
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§ TNI 2016 V1M4 1.7.1.1.f requires at least six points when quadratics are used. 
The calibration associated with files 2033V21201A.b uses a five-point calibration 
curve, which does not meet TNI criteria. The SOP LS 2033 and 2001, Pesticides 
by SIM on GCMS [NWQL SOP ORGF0500.6] Section 7.4.1 states a five-point 
minimum and proceeds to discuss using a quadratic. The analyst stated that 
typically the curve range is from 0.04 to 2.0 ng/ml and not the extended range 
in the SOP. Personal experience of the auditor is that a dynamic range from 0.04 
to 20 ng/ml is not routinely achievable. Most laboratories do not use this wide a 
range, especially when reporting as such low levels. 

§ TNI V1M2 4.2.8.5 requires up-to-date SOPs. Section 9.3 of LS 2033 and 2001, 
Pesticides by SIM on GCMS states that statistical limits are based on the ±3 
standard deviation about the median but real limits are based on ±3 standard 
deviation about the mean. Since other methods use the latter and the limits are 
reasonable, the SOP needs to be updated. This is the same issue as noted in LS 
1433/4433 (GCMS ORGM0350.9). All the chromatography SOPs need to be 
checked for this update. 

Observations 

1. Data Review:  
o LS 2033 and 2001, Pesticides by SIM on GCMS. 

§ While all manual integrations (MIs) reviewed during the audit were acceptable, 
it was challenging to find the before and after MIs. No reasons for the MIs were 
listed. One had to assume that the person who ran the samples, as opposed to 
the second reviewer, performed the MIs. TNI 2016 V1M2 (Sections 4.13.2 and 
4.13.3 regarding technical records) has long held the interpretation that any 
edits to data must be kept as part of the historical records. This includes manual 
integrations and edits to the quantitation reports for GC, GCMS, HPLC, HPLCMS, 
and IC. The MIs related to Batches 2001V21203A and 2033V21201A had many 
manual integrations due to low levels in the samples. In addition, for the 
pesticide data set, Batch 2033v21201A showed an MI for surrogate #38 but it 
was not obvious why the MI was done. The original integration appeared to be 
acceptable. 

§ There are no set rules for statistical evaluation of spike performance, nor are 
criteria referenced to another SOP. 

o Entry of data into electronic systems: 
§ The Target program is outdated. MassHunter does not have any built-in tools 

for data evaluation. The laboratory must set aside many hours to develop code 
to replace the utility of Target. This applies to all chromatographic methods. 

§ For more detailed discussion, see Global issues. 

Recommendations 

1. Data Review: 



 

20 

o Manual integration (MI) records must include reasons for performing the MI and it must 
be easy to find the original data to compare to the MI data. This can be done by keeping 
raw data backed up. The number of MIs for this type of testing at low levels is not 
surprising, but this is time consuming. Often, updating the retention times daily will 
decrease the number of MIs. However, the low concentrations contribute to the 
number. A process to better document who performed the MIs, the date MIs were 
performed, and the reason with before/after MIs must be developed to make the 
records readily available and to make review easier. This recommendation applies to all 
the chromatography areas, not just pesticides.  

Best Practices 

none noted 

Nutrients 
Findings 

1. Training and competency: 
o DOC for INCF0506.1-0, analyst SW, lab code 8438. run # HSAM_21342A, form filled 

1/13/2022: criteria for analyzed CCV3 are not entered in the form, so it is not clear 
whether analyst passed or failed DOC. 

Observations 

1. Laboratory equipment: 
o Laboratory equipment for frequently requested analytical lines (examples: 

INCM0164.10-1, INCF0452.7-1) is old and outdated. 
§ The equipment for flow injection analysis (FIA) that runs Kjeldahl digests is 

about 30 years old and could fail at any time. No support is available. Newer 
QuAtro39 equipment was installed a while ago, but it is not utilized because it 
has limitations in performance and consequently has considerably lower 
throughput than the outdated FIA equipment. 

§ The computer for KONI is outdated and can’t be replaced, because an 
equivalent computer that is compatible with the equipment is no longer 
available on the market. 

o There is no strategy for replacement of this outdated equipment. 
2. Utilization of QA/QC process: 

o Issues with LIMS require a lot of workarounds. Per analysts, it is sometimes easier to re-
run a batch of samples than it would be to qualify the data for failed QC and load a 
qualified run in LIMS. This can be a reason for issues with too narrow QC criteria, since 
not all data are reported in LIMS. 

3. Workforce requirements: 
o The Nutrients unit has the highest rate of staff resignations (four within the timeframe 

of this assessment). A potential reason may be unit leadership. Three analysts shared 
with us evidence of pressure related to PT samples analysis, unrealistic performance 
expectations, and a demand for presence during the entire audit without supervisor 
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sharing the agenda with laboratory staff. One of the analysts specifically expressed a 
fear of consequences after questioning a supervisor’s request for repeated analysis of 
PT samples. 

Recommendations 

1. Laboratory equipment: 
o The laboratory needs to form a strategy to replace outdated equipment. A risk-based 

approach is suggested, in which old equipment is categorized by risk if it breaks down in 
order to prioritize and create a replacement plan. Something to consider is replacing the 
30-year-old FIA that runs Kjeldahl digested samples with two QuAtro39 instruments that 
are slower in order to maintain the throughput. Then use the old FIA for parts to 
maintain remaining similar instruments. 

Best Practices 

1. Sample preparation: 
o Several visual checks are used to prevent errors in sample preparation for Kjeldahl 

digestion. Examples: 
§ samples are laid out on the lab bench in the same order as they are placed in 

the digestion block; 
§ lines are penciled on a LIMS print out of the sample preparation protocol to 

indicate samples that are placed in the same row of the digestion block; 
§ a stopper is used to mark the last sample that was poured; 
§ a stopper is used to cover a blank tube to prevent accidentally adding a sample. 

Metals/Carbon 
Findings 

1. Laboratory equipment calibration and documentation: 
o SOP ICNM0507.3-2 is inaccurate or lacks critical information: 

§ Section 5.9.11 states: “Daily carrier solution: Note that this carrier solution is the 
500 mL bottle located on the instrument, not the carrier/diluent solution on the 
bottom of the autosampler cart, which is described in 5.9.11 above.” The 
reference to “section 5.9.11 above” needs to be corrected. 

§ Section 7.4.2 Internal Standard does not state how much internal standard is 
added to the sample. 

§ Attachment 4—General Tuning Procedure and Guidelines does not provide 
criteria for an acceptable tune nor are these criteria stated elsewhere in the 
SOP. 

Observations 

none noted 

Recommendations 

1. Calculations and manipulation of data: 
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o The spreadsheet in development for TPCN method ORGS0336.7 needs to be validated. A 
suggestion is to save data that will be used for validation so that they can be used for 
future verifications of spreadsheet updates and improvements. Also, include a change 
log with the spreadsheet to keep track of future changes. 

Best Practices 

none noted 

 

 

QAS 
Findings 

1. Internal audits: 
o Only Technical activities are included in internal audits. There is no evidence that the 

management system is reviewed during the internal audit. NELAC 2003 and TNI 2016 
require that all elements of the quality management system need to be reviewed. 

o Deadlines specified in QUAX0084.9 Section 4.3.3 are not met. Example: Audit report 
NUT 2021.14 Oct 21, 2021—response from unit supervisor has not been completed as 
of the date of this audit (3/3/2022). Many FCARs dated back to 2019 are still open. 

o The process for closing FCARs and monitoring corrective actions for effectiveness is not 
defined in QMS 3.1 or QUAX0084.9 Section 4.3.4 Corrective Action Follow up. This is a 
requirement of NELAC 2003 5.4.10.5 Monitoring Corrective Actions; TNI 2016 Module 2 
QS Section 4. 11 4 Monitoring Corrective Actions. 

2. Management review: 
o QAS prepares a summary of activities per topics required for management review (2021 

QSR Management Review.docx) and submits it to the NWQL Chief. Based on some 
presented meeting minutes, it seems that some relevant topics are discussed in staff 
meetings and upper management meetings. However, no records are available to 
support a requirement for defining findings and actions from management review and 
addressing these management review outputs. There is also no defined process 
describing how management reviews are conducted and how findings and actions are 
formed and addressed. 

o  QCM v2.1 requirement for Quality Records is not met as no management review 
records are available (meeting agenda, management review outputs [list of findings and 
actions]) and there is no evidence that outputs were addressed. 

3. Training and Competency: 
o QMS v. 3.1 Section 1, QCM v. 2.1 Section 1.2 require that any revisions to the QMS or 

QCM manual are required reading by all NWQL Federal and non-Federal employees. 
These requirements are not followed. 

§ QMS 3.1 was released on the NWQL QAS web portal on 06/09/2021, but it was 
not recorded in the Integrated Document Management System (IDMS) 
database. 
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§ QCM 2.1 was released on 06/07/2021 and is currently recorded in the IDMS 
database, but training was acknowledged and recorded only for new employees 
and one analyst; no proof that staff was informed about the release of this 
document was available during the assessment. 

§ QCM 2.2 was approved and released to the NWQL QAS portal on 07/28/2021, 
but not recorded in the IDMS database. There is no proof that NWQL staff was 
informed about this release or was trained. 

o The new document QUAX 0514 Minimum Requirements for Method Validation was 
released on 04/06/2021, but only one analyst acknowledged reading this document as 
of the date of this audit. 

o The distribution list for notifications of expired and about to expire SOPS and 
Demonstrations of Capability (DOCs) was not up to date during the assessment; nobody 
from SHE unit was on this distribution list. 

Observations 

1. Document Control: 
o The document master list is published on the web. No records are available of reviewers 

and approvers of SOPs. The SOP footer lists SOP authors, many of whom are no longer 
at NWQL or are in branches outside of the NWQL. Most of the expired SOPs were 
approved by people who have left USGS or are outside of NWQL. Per QAS staff it is not 
clear who owns analytical (ANL) SOPs. 

o NWQL SOP QUAX0075.6 Proposal Process—SOP needs editorial review for clarity, 
specifically sections 4.3.1.1, 4.4.5, 5. 

o NWQL SOP QUAX0075.6 Proposal Process Section 5 Quality assurance and quality 
control (QA/QC) states: “Checks, reviews, and coordination points are specified 
throughout this SOP to ensure the quality of the information represented in the final 
proposal and to present the technical, fiscal and managerial capabilities, and 
philosophical positions of the NWQL accurately. Project specific QA/QC requirements 
are to be addressed in each proposal.” Define what philosophical NWQL position is. 

o See also NWQL Quality Manuals Review. 
2. Training and Competency: 

o Only on-the-job training (shadowing of previous auditors) for internal auditing was 
provided to QAS personnel. 

o No QAS personnel received training on NELAC (TNI) and/or ISO/IEC 17025 requirements. 
3. Internal auditing: 

o There is a redundancy in documenting internal audits. A report is created in Word, and 
then the same information is entered in the Assessment and Corrective Action tracking 
(ACAT) database. This database is only for reporting purposes; laboratory staff does not 
have access to it. 

4. Complaints: 
o Only complaints received through “LabHelp” that require immediate attention are 

addressed. The ACAT database has a complaint category, but complaints are not 
entered, tracked, or addressed systematically. 
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5. Method validation and verification: 
o Per NWQL SOP QUAX0515.0 section 4.5.3, changes to methods need to be approved by 

Principal Investigators (PI) who are positioned in SLSB (Strategic Laboratory Science 
Branch). This process is broken as method changes need approval from people outside 
of the NWQL. The new document QUAX 0514 Minimum Requirements for Method 
Validation and Publication was released on 04/06/2021, but only one analyst has signed 
off on being trained to it to date. 

6. QMS 17 / QCM 6 Corrective actions: 
o NWQL QCM 2.1 5 requires staff detecting a nonconformance to report it to a supervisor, 

who must review the nonconformance and issue a corrective action. Lab supervisors 
don’t have access to the Finding and Corrective Action Report (FCAR) system for tracking 
corrective actions; FCARs are only issued by QAS for nonconformances found in internal 
and external audits. The process of tracking corrective actions is inconsistent. 
Supervisors either have a dedicated email folder, or they know FCAR reports are 
somewhere in email, or they rely on QAS to track and save FCARS. None of the 
supervisors reported initiating a corrective action other than receiving one from QAS as 
a response to internal or external audits. 

7. SOP QUAX0515.0 Process of change policy: 
o 4.3 Validation Plan: This section does not address the data analysis plan, which is critical 

for the successful evaluation of method change. 
o 4.3.3 requires: “The proposal must be submitted to the AS unit supervisor, the QA unit 

representative, the SLSB PI, the Chiefs of AS, QAS, SLSB, and the Laboratory Chief for 
review and approval.” Many SLSB PIs have retired and have not been replaced. In 
addition, this poses a potential conflict of interest, because PIs are not under the NWQL 
quality system and tend to prioritize the development of publishable methods that are 
not robust for implementation in a routine testing environment. 

8. SOP QUAX0001.8 Preparing, maintaining, and approving standard operating procedures needs 
to be revised: 

o Section 4.7.2 does not reflect current practice. Automated SOP and DOC expiration 
notices are distributed more frequently than is stated in this section. 

o Section 4.4 requires all new SOPs to be reviewed and approved by the NWQL 
Management Team. This is an unusual requirement for a routine laboratory with many 
SOPs. In other routine laboratories, SOPs are prepared and reviewed by subject matter 
experts and approved by unit supervisors and quality managers. Higher management is 
very seldomly involved in the SOP review and approval process. 

Recommendations 

1. Training and Competency 
o It is strongly recommended that QAS staff be provided with high quality training on the 

interpretation of TNI and the ISO/IEC 17025 standard and internal auditing, so they can 
improve processes and close the above-mentioned gaps. 
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Best Practices 

none noted 

 

NWQL Quality Manuals Review 
Both quality manuals, Quality Management System QMS 3.1 and Quality Assurance and Quality Control 
Manual QCM 2.1, are based on NELAC 2003 requirements. This standard is outdated and has been 
replaced by TNI 2016. Therefore, both documents need a detailed review and update to include the 
requirements of TNI 2016. 

There is a lot of redundant information between the two documents, which creates a vulnerability for 
inconsistencies in the description of processes and quality requirements. When revising documents for 
compliance with TNI 2016, it is strongly recommended that both documents be combined into a single 
Quality Manual, and that supporting SOPs be added when a process or a procedure needs to be 
explained in more detail. 

A major flaw of both documents is that they don’t define the scope of the NWQL QMS. The QMS, as 
defined in these two documents, requires the involvement of USGS staff in branches outside of the 
NWQL, but this staff is not trained on the QMS requirements. This is a cause of inefficiencies in 
processes, especially for document review and routine test method development. 

Quality Manual (QMS 3.1) 
Section 10 Complaints 

o This section does not provide a description of the process for dealing with complaints as 
required by NELAC 2003 and TNI 2016 standards. 

Section 13 Document Control 

o 13.1 requirement: “Unit supervisors may also approve the final version of an SOP, but 
final approval for laboratory SOPs resides with the section chief of the author(s).” This 
statement creates a lot of inefficiency in the document approval process. Many authors 
are PIs who have retired or are in SLSB, a branch outside the NWQL, and are not trained 
to quality system requirements. The highest technical authority to approve an SOP used 
for routine testing services needs to be within NWQL, and should be either a unit 
supervisor or a primary analyst using the SOP. 

Section 15 Internal Audits 

o 15.1 requirement: “These audits are not limited to analytical lines within the Analytical 
Services Section but may include the Safety, Health, and Environmental Compliance; 
Support Services; QA; and, to a certain extent, Administrative Services Section.” NELAC 
2003 and TNI 2016 specifically require that all elements of the management system be 
included in internal audits. This requirement needs to be addressed in the QMS. 
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Section 17 Corrective Actions 

o This section implies that corrective actions are only identified through assessments. 
Corrective actions can arise from management reviews and systemic issues detected in 
the laboratory. This section needs to be revised so that the corrective action process is 
applicable to any nonconforming work that impacts the quality of laboratory data. 

Section 19 Management Review 

o This section lacks a description of the management review process, specifically NELAC 
2003 / TNI 2016 required inputs in management review, and outputs in a form of 
actions and corrective actions that need to be taken to improve the efficiency of the 
quality system, and a process of monitoring that these actions and corrective actions are 
implemented. 

Section 23.1 National Water Quality Laboratory–Developed Methods 

o This section lacks a discussion of the method transfer from development to routine 
testing environment. As revealed during the assessment, many issues with Waste Water 
Indicators method are related to method transfer to older equipment. This points to a 
lack of method performance assessment, specifically robustness to transfer a method 
from the development to a routine testing environment. InTech-
Method_development_and_validation_of_analytical000036AA_procedures.pdf 
provides an overview of the method transfer procedure. 

Section 23.2 Computer and Electronic Data Requirements 

o This section needs to be improved to include in-house software development like scripts 
and macros that perform data reviews, and spreadsheets that perform calculations. 

Quality Assurance and Quality Control Manual (QCM 2.1) 

The Quality Assurance and Quality Control manual v. 2.1 (QCM 2.1) was reviewed. This manual has a lot 
of redundancy with QMS 3.1. Table 1 shows a crosswalk between the two documents. Many of these 
sections also refer to supporting SOPs. Both manuals and SOPs need to be reviewed side by side to avoid 
redundancy, as this can create an issue in contradictory processes. It is strongly recommended that the 
content of both manuals be consolidated into one document that is supported by SOPs when more 
detail to explain the process is needed. 
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Table 1: Crosswalk between Quality Assurance Quality Control  
and Quality Management System manuals 

Section in QCM 2.1 Section in QMS 3.1 

2 Technical and quality-related document 
management 

13 Document control 
14 Records management 

3 Procurement of items and services 8 Purchasing services and supplies 

4 Customer service 9 Customer service 

5 Nonconformance 12 Control of nonconforming work 

6 Corrective action 17 Corrective action 

7 Audit process 15 Audits 
19 Management review 

9 Training 5.3 Training 
18.3 Training 

10 Analytical methods 23 Methods and method validation 

13 Calibration 25 Calibration 

14 Measurement traceability 26 Measurement traceability 

15 Sample receipt and handling 21 Sample receipt and handling 

16 Data reduction, review, and reporting 23 Methods and method validation 

 

Section 8 Performance and Trend Analysis 

This section does not provide practical information that would help analysts implement trend analysis 
using control charting effectively, and it does not provide guidance for preparing a control chart, 
interpreting it and detecting testing process, but it is rather more philosophical in content. Control 
charts are very powerful tools when analysts are trained to use them efficiently. ASTM standards E2587 
Standard Practice for Use of Control Charts in Statistical Process Control, E2554 Standard Practice for 
Estimating and Monitoring the Uncertainty of Test Results of a Test Method Using Control Chart 
Techniques, and ASTM publication Presentation of Data and Control Chart Analysis were developed 
specifically to support testing laboratories. It is strongly recommended that these publications be 
reviewed, and that a practical SOP be developed that describes different control charting techniques 
applicable to a testing laboratory, as well as their implementation so that analysts can use these 
techniques to evaluate and monitor performance of test methods. 

Section 11 Detection and Reporting Limits 

There are five (5) approaches described for detection limits. Most laboratories have one approach. 
There are seven (7) approaches described for reporting limits. Most laboratories have one approach for 
these as well. 
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A major concern is that none of these are the same approach used by the 40 CFR Part 136 Appendix A 
2017 Method Update Rule, which updated how DL, MDL, and RL for wastewater are reported by law. 
This means that comparing NWQL DL, MDL, and RL for wastewater versus current methods or 
approaches used outside of the NWQL cannot be easily done. This makes it difficult to assess the quality 
of the NWQL methods, i.e., sensitivity is a significant aspect of method comparison, and because the 
NWQL doesn’t compute their DL, MDL, and RL according to the currently accepted norms, comparison 
of NWQL to other methods isn’t possible. 

It is strongly recommended that the current wastewater (which includes groundwater and surface 
water) approach in 40 CFR Part 136 Appendix A 2017 be used and that other approaches be retired. The 
40 CFR Part 136 Appendix A 2017 Method Update Rule (EAP MUR) is accepted by TNI 2016 and by all 
regulatory agencies. Unfortunately, the QA staff who do the calculations did not know about the current 
changes in law or in TNI 2016. This results in the observation that changes in law that are related to the 
work done by USGS must be explained and clearly evaluated to determine the effect on the data 
reported on waste/ground and surface water by USGS. 

It appears that, per the QCM, 24 low concentration spikes are made over a year for all methods and 
analytes. The new EPA MUR approach requires two spikes/quarter and they must go through 
preparation and analysis. There are differences between the current EPA MUR approach and Section 
11.3 of the QCM. It appears there are no comparisons between the spike results and any positive 
method blanks. A comparison between the spikes and the positives are a requirement of the EPA MUR. 

Adopting this approach would mean that data can be compared to other data generated across the US, 
and would allow a decrease in the number of spikes performed which would thus decrease work load.  

In addition, analysts reported that they were told to clean the instruments before running the MDL 
spikes, which negates the entire basis of evaluating how the detection limit changes as samples are run 
day to day. EPA MUR was an attempt to better obtain realistic data based on day-to-day run conditions. 

Summary of Major Technical Findings 
Resources 

Resources are a large concern at NWQL. Per our analysis of staff status in assessed units, the laboratory 
is operating at approximately 60% of its intended strength. 

In addition to problems with staffing, the NWQL lacks tools that support successful operations. LIMS v11 
is a major issue for the laboratory as it has a serious design flaw. Database tables are not set up 
correctly. In addition, laboratory staff did not receive training on how to use this LIMS, which created 
additional problems. 

The laboratory has successfully used an older but very powerful software program, Target, to perform 
most of the QC review and to notify the analyst of QC issues. Target was sold to a nationwide laboratory 
that uses it internally and does not sell it or support it outside of their laboratory. This means Target is 
outdated. The alternative to Target is MassHunter, which does not have any built-in tools for data 
evaluation, thus necessitating development of such tools in-house. 
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Data Integrity 

A significant issue related to the WWI (Waste Water Indicators) method is that data appear to be 
reported when the signal from the GCMS system is overloaded. Overloading does not allow accurate 
calibration or quantitation. There is evidence in email correspondence between laboratory staff and 
upper management that two staff members reported the issue, but the issue wasn’t addressed. Rather, 
the staff members were transferred to a different line or disallowed to review the data. 

Management and Organization 

The current implementation of the Quality System does not support laboratory operations. Many 
processes are inefficient (e.g., document control, corrective actions, management reviews, internal 
audits). As implemented, the Quality System is setting requirements for USGS personnel located in SLSB 
(Strategic Laboratory Science Branch), a branch outside of the NWQL, to approve test method SOPs. The 
SLSB personnel appear to prioritize an interest in publishing test methods, rather than in developing test 
methods that are robust enough for high throughput routine analytical services. Test methods are not 
adequately validated to evaluate their fitness for high throughput routine testing. There is no process 
for transferring test methods from method development to the routine testing environment, which 
creates many issues when methods are implemented in NWQL for routine testing. 

Undue Pressure 

Understaffing creates undue internal pressure as there are not enough resources to get work done on 
time and per quality standards. Many analysts expressed a concern that they need more time to address 
all quality issues, and that data are not reviewed all the way from the raw data because of lack of time. 

Based on the review of email/IM correspondence that was shared with us during the audit, we also 
identified many instances where pressure was created by not addressing reported data integrity issues, 
by unreasonable or unsupported requests, and by management who were either unresponsive or 
adversarial to attempts made by staff trying to bring concerns to light. 

Technical Issues 

With the exception of the WWI and LIMS issues, the rest of the technical findings are not severe. 
However, considering the shortage of staff and the focus of performance metrics on throughput, these 
findings may soon precipitate severe data issues. 

Conclusions from the Technical Audit 
Findings of this audit show that the laboratory is struggling with effective management. Staff, including 
higher management, consist of highly qualified scientists who lack management, leadership, and conflict 
resolution skills, and who lack experience in managing and supervising routine laboratory operations. 
Consequently, the laboratory operates inefficiently. Disputes and disagreements related to technical 
issues also create a lot of pressure with the Laboratory. To improve this situation, which highly impacts 
operations of the Laboratory, a recommendation is to hire an expert in organizational change and 
leadership consulting with experience in laboratories. This support needs to include coaching in 
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leadership, supervision, and conflict resolution. This is critical for making improvements in an 
environment where highly qualified staff can be retained and made successful. 

The laboratory is at a critical point with staffing to support continuing routine testing operations. 
Resolving this staffing issue is therefore another top priority. An emergency hiring strategy is needed to 
fill vacancies with qualified staff to support routine testing operations. This plan needs to include a 
succession plan for numerous staff members who are approaching retirement age. Consider hiring 
professionals experienced in running the equipment and analyzing samples in a routine laboratory and 
limit the hiring of highly qualified personnel with graduate degrees to lead chemist and data review 
positions. 

Resolving the LIMS issue is also a high priority. To avoid another unsuccessful attempt to implement 
LIMS, it is recommended that a LIMS implementation consultant be hired who will work with laboratory 
staff to assess processes and to prioritize configuring the LIMS to meet the needs of the NWQL. 

It is also strongly recommended to have a third-party review of a representative sample of data 
generated in the NWQL since LIMSv11 was implemented. This review needs to include a comparison of 
LIMS and NWIS reported results to assess the accuracy of data transfer to the customer. 

Data obtained by the WWI method and reported in LIMS since mid-2019 need to be third-party 
(independent of USGS) reviewed to indicate all data packages that are affected by inappropriate 
treatment of saturated peaks. All customers who received affected data should be informed. 
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Interviews of Institutional Culture 

Institutional Culture Scope 
Interviews to identify and explore the current institutional culture and its impacts on working conditions 
were performed in the same eight NWQL units as the technical audit. Interviews were primarily 
conducted by Lisa Mathai, with Kelly Black conducting interviews with staff from the SHE, S3, and QAS 
units. 

General Impression of the Laboratory 
Both interviewers were very impressed with how cooperative interviewees were and the degree of 
openness and cooperation with which the NWQL staff approached the interviews. The majority of 
people interviewed truly believe in the mission and purpose of the NWQL and the USGS overall. As was 
observed by the interviewers, and corroborated by the interviewees, the facility itself is a very nice 
building with the lines set up in an efficient and effective way. As Covid restrictions were still in place 
during the time that interviews were conducted, it was clear employee occupancy was staggered. 

Interview Methods 
Interviews were scheduled to mirror the technical audit schedule; however, they were conducted 
consecutively, unlike the audit schedule. Interviewers were introduced at the beginning of each 
technical audit session. An opening meeting was held via Teams and was attended by unit leaders and 
staff scheduled for the technical assessment and interviews. The purpose of opening meetings was to 
introduce auditors and interviewers, review the agenda, describe the audit and interview process, and 
answer any questions. 

A total of 64 interviews were conducted with staff in the units identified above during March 2022. 
Interviewees included one former NWQL employee. Interviews focused on 11 questions, nine of which 
were provided by the USGS and two of which were added to directly elicit respondents’ thoughts, 
opinions, and suggestions on areas for improvement at the NWQL and how to address the high rates of 
employee turnover the Laboratory is experiencing. As part of the interview overview, interviewers 
explained that the interviews would be kept confidential (names would not be reported with data or 
analysis). Great care was given to explain confidentiality for these interviews so that interviewees might 
feel comfortable speaking freely in their responses. These interviews were conducted primarily in 
person, following Covid protocols, with a few conducted virtually.  

Interview questions were as follows: 

1. What pressures do you face in completing work or analyses assigned to you in this section/unit? 
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2. Is this analytical line resourced properly/appropriately with respect to staff, documentation 
(e.g., SOPs, manuals), supplies, equipment, software, and instrumentation? Please explain. 

3. In your opinion, what resources are needed to ensure effective operation of this analytical line 
and delivery of high-quality data? Please explain. 

4. Do you have clear and functioning management, supervisory, and technical support systems for 
your unit? Please explain. 

5. What suggestions do you have to improve these systems relative to the effective completion of 
work assigned to you? 

6. Relative to workplace conditions, have you seen anything recently that gives or causes you 
concern? 

7. Do you understand what role the Quality Assurance Section (QAS) plays in the NWQL? How 
would you describe the relationship between QAS and the Analytical Services Section units? 

8. Are you able to raise concerns and/or operational issues related to quality and method 
development practices, method/instrument performance, and workloads/workflows in your 
unit? Please explain. (Specific follow up: If not, what is preventing you from doing this?) 

9. Can you suggest any improvements to the (primary and secondary) quality review processes 
that could identify potential data integrity issues, recognizing these processes are to identify 
issues at the earliest possible moment? 

10. Are there areas from an institutional or organizational perspective that can be improved? 

11. Do you have any suggestions/recommendations on how to address the high turnover rates, 
other retention issues? 

Responses were compiled by question and analyzed for content and trends. A content analysis was 
performed on the interview responses for frequency of common themes, concepts, ideas, and 
comments. This approach facilitated identifying and quantifying the prevalence of similar comments, 
concerns, and issues. The results of that analysis are presented in their entirety in Appendix D – First 
Level Analysis of Interview Data. 

Please note that the statements presented in this section of the report are paraphrasing (or occasionally 
exact wording) of NWQL staff interview responses. The statements are not the opinions of the 
interviewers. The interviewers merely asked the questions and are reporting the responses. Professional 
opinions of the interviewers are only included when discussing recommendations based upon the 
content of the interviews. 



 

33 

Summary of Major Interview Results 
Predominant trends or themes came through in responses to the questions noted above. Given these 
themes came through for every question, they will be discussed here as opposed to discussing 
responses by each question. A summary of these trends is provided below: 

• Overwhelmingly, short-staffing at the Laboratory was identified as a key issue across interview 
questions and units. Further, short-staffing affects all other aspects of operations at the 
Laboratory in terms of: 

- Recognizing and understanding how staffing levels are affected by retirements and 
employee turnover, and a lack of (timely) hiring to fill these positions. It was noted that 
job descriptions should be clearer about the skill sets desired and/or required so the 
Laboratory gets better qualified candidates. Additionally, the hiring process needs to be 
improved so people can come onboard in a timely manner, particularly when retirement 
dates and/or plans are known and can be potentially addressed proactively. 
Interviewees noted the need for a Human Resources (HR) person located on-site to 
collaborate with and help facilitate meeting staffing needs and address HR issues in a 
more timely manner. It was noted that there is currently only one HR person to serve 
the region within which the NWQL falls. Another comment/suggestion was for job 
descriptions to be written in a more collaborative way between HR and unit supervisors. 
It was felt that this type of approach could better identify the skill sets needed by 
potential applicants, better identify keywords to be used when reviewing resumes, and 
to be able to do all this in a timely fashion.  

- Understanding that when the Laboratory is staffed adequately, there are enough people 
to share the workload, resulting in people being better positioned to do their designated 
job, work more efficiently, participate in special projects, and better meet their 
performance goals. As staffing levels are now, analysts do not have the time or 
opportunity to periodically step back to ensure things are working smoothly or to 
conduct adequate data reviews. 

- Having backup for when people are sick, on leave, or conducting training for new hires. 
People are hesitant to call in sick or take leave because they know there is no one to 
cover their work, which will not only create more sample backlog but also impact 
processing times, nor do they want to further burden their teammates who have their 
own overloaded workloads to address as well as meeting the performance metrics 
identified in their Employee Performance Appraisal Plans.  

- Being unable to attend/participate in town hall meetings because that is precious time 
needed to work on processing samples, and to work on any backlog they may have. 
Interviewees in some units noted that, if they had any backlog, they were required to 
come into the Laboratory to do their work and were not permitted to do any work from 
home. 

- Having enough people to properly conduct primary and/or secondary data reviews. 
Interviewees noted that the QA group needs more qualified and competent people who 
could work more in support of analysts working the lines. This support would include 
enough personnel to conduct more QC checks and more thorough QC checks, and to be 
knowledgeable about the instruments and data they are performing a QC check on. 
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• Associated with the general short-staffing, the need for permanent hires for managerial or 
leadership positions was mentioned. 

- Several respondents noted that many managerial/leadership positions remain unfilled, 
have people on temporary assignment, or are being covered by managers in other 
positions so they are wearing multiple hats. The result is that some decisions are not 
being made, there is a lack of consistency in how a unit is run, or in how issues are 
addressed, and there is potential conflict of interest that could arise from covering 
positions across different units. 

- There is a significant disconnect between upper management and those who work the 
analytical lines. Several respondents noted that there needed to be more awareness 
and understanding from upper management about what goes on when processing 
samples and more support for having more resources for processing—in other words, to 
provide the resources it takes to run a line. 

- Several respondents also noted the need for people being considered for managerial 
positions to be evaluated and/or trained to ensure they have appropriate managerial 
and leadership skills in addition to their analytical skills and experience. 

• With regard to sample processing, several factors were raised that impact processing: 

- The lines need new instruments that will work properly, can be connected to the 
network, and provide output files that can be imported to the LIMS for easier and faster 
processing. 

- Being able to connect instruments to the network and have the data go directly into a 
functioning LIMS is preferred by analysts, as it would reduce the opportunities for data 
errors and the time it takes to manually run scripts on a separate computer and then 
upload that output to the LIMS. 

- Improving/updating the LIMS so that it better meets the needs of the analysts working 
on the line and has better interactivity with software used at the Laboratory. As many 
interviewees noted, analysts should be involved with or, at a minimum, be given the 
opportunity to provide input to the functions and needs they have for data collection, 
analysis, and management. 

- Better functioning of instruments and LIMS after software updates. This was a major 
issue for those who were impacted by software updates—they would have to wait until 
after hours to run updates so as to not cause a shutdown of LIMS during the work day 
thereby impacting all analyses being run at the laboratory. 

- More IT/LIMS support. Several interviewees noted it was difficult to get a response from 
IT given that requests are routed through Reston following the reorganization. Further, 
several interviewees noted that every batch of data run required an IT ticket in order for 
it to be fully processed in LIMS and expressed frustration about not having direct access 
to IT support at the Laboratory. 

• The need for better and/or more communication was identified by interviewees. Frequent 
comments focused on inter-unit communication to share lessons learned, corrections and 
updated processing requirements with the field, and clear communication about internal and 
external audits and the expectations associated with them. 
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- Specifically, interviewees noted the need for communication with those working the 
lines when developing and updating the LIMS so that the next version will better meet 
the needs of analysts and will work better with the procedures and processes associated 
with sample processing. 

- Most interviewees felt they could raise their concerns to their supervisors and have 
those concerns heard. However, it was noted that upper management does not always 
listen or institute any changes, and, oftentimes, it appears that their supervisor’s hands 
are tied with regard to raising concerns up their chain of command, resulting in an 
inability to drive change. 

• General technical and IT support is not clear or sufficient. 

- More technical assistance is needed to identify and address QC failures and reruns. 
Analysts noted the importance of not being retaliated against or being negatively 
pressured about shutting down a line if a batch was not meeting QC requirements. 
Analysts noted the need for easier access to PIs and lead chemists. 

- Problems associated with the latest version of LIMS were mentioned by almost 
everyone interviewed. Comments ranged from the lack of orientation or training on 
how to use the new version, to noting that every batch of data generated requires an IT 
ticket for it to get processed, to LIMS not calculating values for qualified data correctly, 
and to client billing issues. 

- There is a need for more clarity, formalization of analytical methods, as well as a need to 
update and validate existing methods and develop new ones. This aspect was noted in 
terms of the NWQL no longer being considered at the forefront of analytical 
laboratories. Interviewees noted that methods get pushed through without proper 
information or training, and there is a need for continued collaboration with analysts to 
see how a method may need to be modified to meet the needs/demands of the 
production side of the Laboratory. 

• The majority of interviewees noted that there was a tense relationship between AS and QAS. 

- The relationship was described as adversarial and it was mentioned that QA and its staff 
can be punitive, as well as that QA staff may be unsupportive for audits and assistance 
in understanding QMS requirements. Some interviewees felt that the tense relationship 
could be, in part, attributable to the Laboratory Chief for a time overseeing QA, which 
was in conflict with some of the other units he was overseeing, and that QA standards 
were not applied consistently to analysts. 

- NELAC certification was raised by some interviewees, who noted that the last NELAC 
audit did not go well and was poorly supported by the QAS. Particularly, it was noted 
that Laboratory management needs to decide if the Laboratory is going to support this 
certification or not. If the Laboratory is going to continue to support this certification, 
then the Laboratory needs to get up to date on the requirements and ensure they are 
communicated to the units and are implemented. 

- Some longer-term interviewees did not think that the QA staff checked enough of the 
data collected from sample processing, particularly given the overall volume of samples 
processed in a year at the Laboratory, and by some of the busier analytical lines. 
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Interviewees also noted that the interaction of the QA staff with units varied from unit 
to unit, and there was no consistency. 

• Morale and overall professional development comments encompassed the human element of 
responses provided. 

- A need to address the culture of favoritism and retaliation was raised by many 
interviewees. Many people noted they were reluctant to speak up or raise issues for 
fear of negative impacts to their performance evaluations, being demoted, or having the 
few opportunities for advancement further whittled down. For example, one 
interviewee directly commented on being demoted from Unit Supervisor to Chemist on 
another line, which was perceived to occur after refusing to corroborate negative 
information about another chemist. This perception was supported by other employees 
familiar with or involved with the incident. Many of these employees have since left the 
NWQL.  

- Another area to be looked into is the pressures exerted on analysts to meet production 
goals. These goals can come down from upper management through EPAP metrics and 
unit quotas. Interviewees indicated it was common for these goals to be issued halfway 
through the year, with the expectation that people meet them with at most half the 
year to do it. Further, this pressure is felt not only to meet these numbers that are 
based on full staffing levels but to do so with limited staffing and the technological 
limitations experienced with processing data and getting data into LIMSv11.  

- Opportunities for advancement were seen as very limited in terms of contractors not 
being considered for the federal version of the job they were already doing, analysts not 
being able to advance beyond a GS-11, no clear advancement or career paths for 
analysts to pursue, and hiring and pay disparity based on gender.  

- A need for acknowledgement and engagement by upper management with people 
working the lines was also mentioned frequently. Line staff feel a large disconnect with 
management, which, in turn, makes them feel unheard or not considered valuable by 
the Laboratory. When people are being pressed on other fronts, this disconnect 
between staff and management can make performing their job that much more 
challenging. Another aspect of the relationship between line staff and management is 
the need to see some follow-through from management on the input and feedback 
requested. 

• It is important to note that not all responses were negative—there were some responses for 
each question that were positive or recognized that the Laboratory already had the required or 
needed resources, processes, and procedures in place to facilitate good functioning of the 
Laboratory. 

- Interviewees noted that they were part of a team that works well together, and there 
are clear and functioning support systems in place for them to do their job 
appropriately. A few units facilitated cross-training on the different lines in a unit so 
people in the unit could learn new skills and be able to cover/help out as needed. 

- Some interviewees noted that the Laboratory was a very safe place to work, and had 
good practices related to aspects such as chemical and disposal management. 
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- Many interviewees noted that they had good communication with their supervisor, and 
felt they could go to them with issues. They felt that the supervisor would do what they 
could to address a situation. 

Some interviewees noted that QAS staff were very responsive and they had a decent 
relationship with them. Some interviewees noted that the QAS staff conducting internal 
audits were more open than they had been in the past, which was very helpful to 
identify areas for improvement. 

For the two questions that directly asked interviewees to identify the areas for improvement and their 
recommendations as to how to address the high rates of turnover the NWQL is experiencing, common 
themes again came through the data: 

• The top areas identified for improvement included: staffing across the board, communication, 
ensuring fairness and consistency in how employees were treated, and concern about how 
upper management was guiding the Laboratory on all levels. 

- Staffing was cited most frequently. Primarily, it was noted by most respondents that 
maybe upper management was not aware of just how understaffed and overloaded 
people were on the lines, or that people who retired were not being replaced, either at 
all or in a timely fashion. 

§ Another frequent comment made was the need to have more opportunities for 
advancement, specifically to amend or update the ladder scale so people could 
advance beyond a GS-11. 

§ Training and cross-training opportunities were identified as important for 
people to have access to, as well as the time to mentor people. 

§ Interviewees noted that the worry and pressure of the lack of adequate staffing 
affects QA on the line, as do the furloughs and maintaining current staff. People 
are stressed and trying to cover too many things at a given time, so their 
attention is not focused on a particular task. 

§ Interviewees noted the need for better HR and employee relations, and the 
ability for supervisors to make decisions regarding moving their staff around, 
promotions, etc., at the local level. 

- The most common comment about communication at the Laboratory focused on more 
face time between upper management and people working the lines. Reasons provided 
for this comment included interest in: having a connection with management so 
management could understand what is happening on the ground, having more 
interaction between supervisors and upper management on issues, and improving 
management culture so these managers would be more in touch with how processes 
and resources were working as lines were being run. 

- Ensuring fairness and consistency in how employees were treated reflects concern 
about perceived retaliatory behavior and actions taken against some people at the 
Laboratory. The need for fairness and consistency was also noted with regard to pay and 
GS level when hiring, particularly based on gender. Fairness was also raised with regard 
to how performance evaluations were done, especially for those people who were 
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pulled off their primary job to troubleshoot on another part of the line which, in turn, 
would affect their ability to meet their performance goals. 

- Concern about how upper management was guiding the Laboratory was expressed 
through comments such as: management not looking for or at the root cause for the 
data integrity issue, the perceived unwillingness of management to allocate resources 
so that people can do good work, not supporting and directing resources to address 
things like scripts for data processing and LIMS issues, and management not supporting 
the development of more and newer methods. 

• The main areas for suggestions and recommendations included: more and better career 
opportunities, improving employee morale, the need for staffing, improving aspects of 
conducting Laboratory activities such as having a working LIMS and better management and 
leadership, and follow-through from town halls and other similar types of meetings where 
employees have provided their feedback and input. 

- The majority of comments were about needing more and better career opportunities, 
especially for younger employees, and wanting more opportunities for laboratory techs 
and contractors. 

§ Also in this category were comments about acknowledging and providing 
positive reinforcement for people who do a good job and improve performance 
ratings. 

§ Allowing cross-unit work was highly commented on as a way for people to build 
additional skills and knowledge, but also as a way to help address the backlogs 
that some units have while other units might not be as busy. This is particularly 
a concern as the Laboratory goes into its seasonal busy time. 

§ Along with addressing the possible pay disparity based on gender, people also 
would like improvements to the GS scale for advancement possibilities, as well 
as identifying people who are doing more than their current job description and 
paying and ranking them accordingly. 

- The next highest number of comments focused on improving morale at the Laboratory. 
Interviewees identified that people felt unappreciated, did not feel any connection or 
loyalty to the Laboratory, wanted more work/life balance, and wanted more career 
prospects. 

§ Training was identified as an important factor for morale as a way to address 
frustration at people not knowing or understanding how to perform different 
tasks at the Laboratory. Areas identified for training included basic training, 
training for management, cross-training on different lines and having regular 
rotations, opportunities/options for external training, communication, and 
softer skills training. 

§ Equal in frequency, interviewees identified concerns about: having more/better 
communication about ideas and projects in the pipeline and why some 
laboratory changes were instituted as well as having upper management 
positions filled with people with high integrity, respect for others, and good 
communication skills. 
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§ Having permanent hires in management positions was also identified as a way 
to improve morale as that would ensure more stability and consistency in the 
workplace. 

Conclusions Regarding Institutional Culture 
The Laboratory has some good processes and procedures already in place, and these can serve as a 
strong starting point for exploring and instituting change in other areas.  

The content analysis of the interview data overwhelmingly shows that there is a need for more effective 
management of the human and technical resources at the Laboratory. As noted in the technical audit 
findings, having knowledgeable and proven leaders assume permanent (not acting) key positions at the 
Laboratory to institute a cohesive and consistent approach for laboratory operations would be an 
important first step. Additionally, those in leadership positions need to be more present and visible to 
those working in the units, including checking in to see how things are going, whether workers have 
what they need, etc. Trust needs to be rebuilt between analysts, middle, and upper management levels. 
Further steps to rebuilding this trust would be to follow through on feedback when it is asked for, 
interact directly and often with employees in a positive and supportive manner, and begin addressing 
the areas identified through these interviews and other avenues for feedback. Management needs to be 
sensitive to the pressures exerted on analysts and support services to meet production metrics, and 
work with supervisors and existing staff committees to begin implementing changes. 

One of the areas that should be a priority is to hire more people so current employees can have the 
support and relief they need to perform their jobs more efficiently and effectively. Based on the 
interview data, it is recommended that Laboratory management work with HR to identify a process by 
which appropriately qualified candidates are identified, interviewed, and hired in a faster and more 
efficient way. An appropriate on-boarding process that includes training should be drafted and 
instituted to lessen the training demands on existing staff. 

Opportunities for growth and advancement need to be prioritized to encourage longevity at the 
Laboratory. There is a need to budget time and money so employees can participate in the basic training 
subjects identified—basic training on Laboratory processes and procedures, safety, log books, 
instruments, methods, how to complete ASRs, harassment, conflict resolution, and communication to 
name a few. 

The perceived disparity in career opportunities and treatment between federal employees and 
contractors needs to be explored and addressed. Specifically, the disparity in how federal employees are 
treated in comparison to contractors who are performing the same job. Several interviewees, both 
contractor and federal employees, noted that contractors are treated poorly even though they are doing 
the same job as federal employees. Additionally, interviewees noted how contractors were not 
considered for an open federal job that they were already performing. The other employment disparity 
that should be further investigated is between men and women with regard to pay and GS level when 
hired and promoted. Some female interviewees noted that they were hired for the same position at the 
same time as a male counterpart and the male was ranked higher and paid more for the same job. While 
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investigation of this topic was beyond the scope of this audit, a couple of specific examples were 
provided under the cloak of anonymity that led the auditors to recommend that USGS consider 
conducting an analysis of opportunities for advancement and an evaluation of potential gender-based 
pay disparity. 

The interviews identified numerous areas for improvement and change. The many aspects of the 
Laboratory that are working well provide a good foundation on which to build. The conclusions above 
highlight areas where changes are most urgently needed.  

Given the areas identified by interviewees and the depth associated with them, it is recommended to 
outline a tiered approach to addressing the issues. Overall, there is a need for more interaction, 
communication, and support between management and those who work for and support the analytical 
line work. There is also an urgent need for staff to see that management is serious about bringing the 
NWQL back to its heyday of strong scientists addressing the needs of the USGS in a defensible manner – 
and with pride in their work.  

Perhaps hiring to fill managerial positions could be completed within FY22. Hiring to fill other open 
positions should also be a top priority. Another action that could happen in the immediate term is to 
restart Town Hall meetings and increase communication between management and staff, and to have 
follow-up actions taken so people can see their concerns and issues were heard. There was a fairly clear 
preference indicated that these Town Hall meetings would be most welcomed if they were specific to 
the NWQL rather than open to the broader LASD. Mid-term actions could include cross-training of staff 
and improved training and professional development opportunities. Longer-term goals should include 
providing more clarity on advancement opportunities and how they can be achieved, as well as 
thoroughly removing the pervasive fear of retaliation and replacing it with a sense of camaraderie and 
mutual support in the process of continual improvement of the NWQL. None of these issues should 
languish, but it is recognized that it isn’t possible to fix everything at once, nor are some of these items 
possible to fix with a single attempt – the culture changes will require trust-building over time. [Note - 
Specific recommendations on the order of addressing concerns is beyond the scope of this report. The 
idea is to recommend that some immediate actions are necessary to keep from losing more staff to 
resignations, then medium- and long-term plans must be developed and carried out to ensure retention 
of staff and the continued success of the NWQL.] 

Overall Conclusions 
 

When auditing a laboratory of the magnitude of the NWQL, it is expected that a number of issues will 
arise. There are three that came up during this audit that merit stronger mention because of their 
severity. 

1. The perception of a culture of retaliation. One of the strongest themes in staff interviews 
concerned an environment of favoritism and retaliation. Just shy of one-third of staff brought up 
this point when asked whether they are able to raise concerns within their unit, and many 
others raised the topic in other ways during their interviews. It is difficult to imagine the NWQL 
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functioning well until that culture is replaced with one of collaboration and respect. While other 
areas must be addressed and are discussed above, it is important to recognize that this is a 
pivotal concern that if not addressed with care will very likely nullify all other efforts towards 
improvement.  
 

2. LIMSv11. Most laboratories have a love-hate relationship with their LIMS. None operate 
perfectly, and most have aspects that are somewhat cumbersome to operate. The NWQL’s LIMS 
is not only not fully meeting the needs of the Laboratory, it is causing an amazing amount of 
extra work and potentially is leading to misreporting of data. [Note – no clear evidence of that 
was discovered because that was a step beyond the boundary of this audit, but it was made 
clear by many staff that they have strong doubts that data are being reported accurately to 
clients given the issues with input and output from this LIMS.] This LIMS is shockingly out-of-
sync with the needs of the Laboratory. Working within, or more accurately working around, a 
LIMS that is so misaligned with the needs of the Laboratory is a large and frustrating burden for 
staff whose time is already stretched too thin. 
 

3. Waste Water Indicators. The concerns with this method are twofold. The first is direct – that 
there have been data reported based upon saturated peaks that heavily bias the results. That is 
unacceptable and must be investigated. The second concern is indirect – that this issue was 
identified in the past, and that a thorough, unbiased investigation was not conducted. During 
this audit, data were presented “proving” the problem exists. If the information provided is 
verifiable, and was so readily available during this audit, then the fact that it hasn’t been found 
despite it being raised as a serious concern internally in the past is egregious.  

Other issues mentioned in this report are also not to be taken lightly, but these three merit special 
mention as they stand out as extraordinarily concerning. Other topics (e.g., potential gender 
discrimination) should be further investigated and could also be equally concerning, but are beyond the 
boundaries of this audit. It may be instructive to note that there was a large amount of “he said – she 
said” type comments received during this audit for which it was impossible to immediately know which 
version was correct. If those statements were made in interviews on the human factors working within 
the lab, they are reported as provided. If they were made during technical interviews, they are included 
only where objective evidence was provided to support the statements. 

As mentioned earlier, the Laboratory staff overwhelmingly believe in the mission of the NWQL and USGS 
and want to be part of its success. It is up to NWQL leadership to identify a positive and productive path 
forward to keep the Laboratory operational and performing the important scientific work for which it 
has long been recognized. 
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Appendix A — Agendas and Checklists 

 

Excel files provided with this report: 
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Appendix B — Staffing 

 

NWQL Unit 
NWQL Status Vacancies 

Positions Staffed 
positions Vacant Open 

positions 
Retiring 
in 2022 

Resigned 
in 2022 

Sample Prep/GC-MS/VOC 17 9.5 7.5 5.5 2 0 
LC-MS 12 7.5 4.5 1.5 2 1 
Nutrients 19 8 11 6 1 4 
Metals / Carbon 11 6 5 3 1 1 
S3 4 4 0 0 0 0 
Login 7 6 1 1 0 0 
SHE 5 3 2 2 0 0 
QAS 8 5 3 2 0 1 

NWQL 83 49 34 21 6 7 

 

 

 

Staffed 
positions, 59.0%

Open positions, 
25.3%

Retiring in 2022, 
7.2%

Resigned in 
2022, 8.4%

NWQL

Staffed positions Open positions Retiring in 2022 Resigned in 2022
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Sample Prep/GC-MS/VOC

Staffed positions Open positions

Retiring in 2022 Resigned in 2022

LC-MS

Staffed positions Open positions

Retiring in 2022 Resigned in 2022

Nutrients

Staffed positions Open positions

Retiring in 2022 Resigned in 2022

S3

Staffed positions Open positions

Retiring in 2022 Resigned in 2022

Login

Staffed positions Open positions

Retiring in 2022 Resigned in 2022

SHE

Staffed positions Open positions

Retiring in 2022 Resigned in 2022

Metal / Carbon

Staffed positions Open positions

Retiring in 2022 Resigned in 2022

QAS

Staffed positions Open positions

Retiring in 2022 Resigned in 2022
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Appendix C — Issue with the Waste Water Indicators Method 

A significant issue related to WWI is that data appear to be reported when the signal from the GCMS 
system is overloaded. Using data from saturated peaks would create excessively biased calibration 
curves. This bias would impact all data measured using such a curve. The data under question show 
biases ranging up to 120,000% (this is not a typo) when compared to data that were properly generated 
using the same calibration points excluding saturated peaks. 

Evidence illustrating this issue is provided in the Excel workbook AppC_WWI-saturated-peaks-issue.xlsx. 
The following text provides interpretation of the evidence presented in this workbook. 

An example showing the use of saturated data to determine results for a QC sample is demonstrated in 
the workbook tab “QC data.” No notes were added to the batch documentation that saturated data 
were used. 

This deviation appears to have begun around May of 2019. An example showing saturated data in a 
calibration standard from this period is demonstrated in tab “4433B19158.” The practice continued until 
at least September of 2020. An example showing saturated data in a calibration standard from this 
period is demonstrated in Excel tab “5433Y20225.” It appears that a large amount of reported data 
within this period is of suspect quality. 

Tab “4433Y19317” shows an example of five analytes in the same standard (CAL9-2) that saturated the 
detector and were used to construct calibration curves. More saturated data can be found in other 
calibration standards in this same batch. Overall, 14 integrations involving saturated data were used to 
construct calibration curves in this one example. A table of this information is found in the same tab. 

Sample data for run 4433Y19317 were reprocessed by following proper protocol to remove saturated 
data from the calibration curves, and samples were re-quantitated. The re-quantitated, corrected data 
were compared to the original data that used saturated peaks to generate the calibration curves. This 
data is found in the tab “Sample data comparison.” The differences in the data are significant, with 
measurements varying by up to 94,000%. The performance using saturated data was so poor that the 
measured concentrations for a blank and a lab spike were effectively the same. (See results for sample 
IDs 20182639004 and 20182638004.) 

QC data were compared for the same batch in a similar manner. This data is found in the tab “QC data 
comparison.” This QC data set is reported in percent recovery. The data calibrated by removing 
saturated data from the calibration set (or corrected) show a range of 82–151 percent recovery across 
all QC samples. This compares to 31–120,000% (not a typo) reported recovery that was generated using 
a calibration with saturated data. When proper protocol is followed, the method produces reasonably 
good data as confirmed by QC samples. The original reported data, however, exhibit excessive quality 
deviation. The percent deviation from expected QC values mirrors the percent deviation in the sample 
data comparison. 

The effect this can have on quantitation is significant enough to produce misleading results. 
Concentrations reported should be proportional to instrument response. The opposite occurs for some 
wastewater data as a consequence of using saturated data to construct calibration curves. At lower 
instrument responses, the calibration yields concentrations that are inversely proportional to response. 
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This is demonstrated using data found in the “Quantitation failure” tab, which compares quantitation 
for the highest calibration standard, the lowest calibration standard, a method blank, and an 
environmental sample. All use the same calibration. It should be noted that the lowest calibration 
standard, method blank, and environmental sample all have instrument responses that are 480 times or 
more lower than the highest calibration but have reported concentrations that are three times higher 
than the highest calibration. The sample with the lowest response, the method blank, reported the 
highest concentration. This is, of course, an absurd situation, yet these values were used in the reporting 
of data. This created the absurd data set that is seen in the method blank control chart and bias on 
control samples that was shown to exceed 100,000%. 

The effect on blank data for diethylhexyl phthalate (a.k.a. Bis(2-ethylhexyl) phthalate) has been 
significant. A control chart found in the “diethylhexyl phthalate” tab shows a significant change in blank 
performance during the time saturated data was used in the calibration curves. This change shows blank 
results that were typically over 100 times greater than normal levels, and report levels that were 
routinely exceeded by a factor of 50–100. 

In addition to significant quality degradation caused by inappropriate calibration, method blank samples 
were not properly analyzed. It is a requirement that any detection in blank samples be reported. This is a 
necessary element to ensure against false positive results and/or quantitative bias that may be caused 
by method contamination or other interferences. There is significant evidence that the analyst 
inconsistently reported detections in method blanks. Examples of this are shown in the “blank failure” 
tab. 

 

 

Excel file provided with this report: 
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Appendix D — First Level Analysis of Interview Data 

NWQL Interview initial analysis—by frequency of topic 

Q1. Pressures to complete work 
• No issues/very little pressure: 18 (28%) 

o New hire 
o Doesn’t have short turnaround times 
o Line isn’t very busy 
o Has support from Laboratory Chief, other temporary supervisors 

• Short-staffing: 26 (40%) 
o Retirements 
o Turnover 
o Open positions that aren’t filled 
o Number of employees cut in half 
o Need more timely hiring, coming on-board; hiring is not a priority: 4 

• Huge backlog: 18 (28.1%) 
o Time needed to run samples, sample output 
o Pressure from seasonal sample loads 
o Fixing samples (errors from the field) that come in 

• Hold times: 17 (26.5%) 
o Clock starts ticking from when the sample is taken in the field 
o Shipping delays 
o Unrealistic processing times, turnaround times constantly changing 

• A lot of time spent on fixing problems: 10 (15.6%) 
o Instruments 
o IT issues/impacts 
o Correcting information from the field 

• Pressure to meet performance evaluation/metrics: 8 (12.5%) 
o Number of samples processed within hold times 
o Rated inconsistently 
o (Performance evaluations/metrics) were based on a full team, not current conditions 

• Getting data processed: 7 (11%) 
o Get results to the customer 
o Keep customers happy 
o Rush on samples by the client 
o Research new methods, do production testing: 3 
o Keeping up with expired standards; getting standards from vendors on time; pressure to 

put things together to create standards when nothing ever goes right: 3 
o Manual data analysis/data moved on thumb drive; switching from desktops to laptops: 

3 
o Loss of methods/methods group which affects client base (fee for service laboratory); 

using unvalidated method: 3 
o Ran multiple analyses: 1 
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o Always something to do/get done; do more: 4 
o Initial logging/receipt of samples; getting information into LIMS correctly; timely sample 

login: 4 
o SOPs change to support sample processing; need basic SOP/work instruction: 2 
o Hold times important to show customer they’re meeting terms: 1 
o Balance of deadlines and meeting high data quality/stand by unit results: 2 
o Complex issues at multiple levels due to nature and variety of analyses and processes: 1 

• Competing priorities: 6 (9%) 
o “fire drills” 
o Prioritize silly things 
o Management needs to decide if the Laboratory is to be for production or research: 1 

• Unrealistic QC expectations; increased quota for select people, not everyone: 6 (9%) 
• LIMS issues: 6 (9%) 

o Premature implementation; source of pressure/issues 
• Upper management: 5 (7%) 

o No support from supervisor 
o Do more with less 
o Change in focus from science/quality to numbers and production 
o Bad treatment 
o Disconnect between management and employees; management contributes to/fosters 

bad work environment; furlough affected employee morale: 3 
o No consistency with supervisors, temporary positions: 2 
o Management is money-focused—run more samples to generate more money: 1 

• Loss of institutional knowledge: 4 
• Communication challenges—customers asking where the data are; bad communication with 

upper management; customer relations: 9 
o People are afraid to raise issues, e.g., retaliation; targeted by management; EPAP 

tightening by management is retaliatory 
• Need more resources—instruments, non-personnel resources: 4 
• Little/no opportunities for advancement; don’t promote from within; biased promotion: 4 

o Training: 3 
§ Want to set up training to establish process and consistency before taking on 

new methods, custom proposals 
§ Training new people outside official capacity as a contractor 
§ Being a supervisor with little guidance: 1 
§ Running instrument with little to no training: 1 

• Fee for service laboratory: 2 
• Need some kind of accountability for those who don’t step up/contribute to better function of 

the group: 2 
o Have to pick up the slack for others in the unit; picking up responsibilities of people who 

have left: 2 
• Interpersonal issues within the unit: 3 

o Lack of cohesiveness 
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o More opportunities for some 
o People not following process/training 

• Unable to work remotely; different expectations for contractors: 1 
• Work accommodations for Covid requirements: 1 
• Other/special programs: 2 

Q2. Adequate resources 
• Yes: 21 (32.8%) 
• Yes except for staffing: 9 (14%) 
• Depends on the line: 3 
• No: 14 (21.9%) 
• 54 (84.4%) Staffing need: general/unit/safety: 38 

o Grossly understaffed 
o Need to hire permanent supervisors, people for lead roles, techs support for lines: 4 
o More people so they can better do their designated jobs, work more efficiently: 6 
o Make hiring process easier; actually hire people; faster movement on hiring: 3 
o Staffing to meet seasonal needs, hold times: 3 

• 27 (42.2%) Need newer instruments; instruments need to work properly, be connected to the 
network: 14 

o LIMS has been a total failure: 1 
o Better use of resources/more resources (to not include staffing): 2 
o Need(ed) LIMS training; better integration of data into LIMS: 5 
o Have adequate/enough equipment, supplies: 5 

• 12 (18.8%) SOPs need review/updating/cleaning up/better review process/to be written: 9 
o Need more documentation; keep documentation/technical information up to date: 3 

• 12 (18.8%) Loss of institutional knowledge; need better planning to backfill (open) positions 
o New employees tend not to stay; people on team are looking for new jobs: 2 
o More incentives so people stay; treat people better, less retaliation: 3 
o More crossover/training for backup; better distribution of tasks to avoid bottlenecks: 3 

• 10 (15.6%) Bureaucratic laboratory/moves slowly (in general); lackadaisical approach to work: 2 
o Need to revisit business model for Laboratory: 1 
o Need better communication: 1 
o Better meeting of deliverable deadlines: 1 
o Better support from management: 2 
o Incompetence—supervisors, QAS: 1 
o Bad relationship with contract laboratory—frequent issues, poor communication, 

update how they work with and transfer information: 2 
• 9 (14%) Software needs updating and support; problem with computers, installing updates 

because it’s out of NWQL control: 7 
o Need more IT support; staff to help with updates, issues: 2 

• 8 (12.5%) QA review—not enough time, resources: 6 
o QC is now more strict: 2 

• 8 (12.5%) PI for methods; access to methods people: 3 
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o Need clarity on PI roles/function since reorganization: 1 
o Custom methods that haven’t been validated: 1 
o Methods need to be updated; better information flow about methods: 3 

• 6 (9.4%) Supply chain issues for standards, materials: 5 
o Could use another DI water supply system/every laboratory should have one: 1 

• 6 (9%) Training for field people, laboratory people; QA role and communication; education; on 
the job training/mentoring: 5 

o Budget for training: 1 

Q3. Resources needed for effective operations/to achieve high-quality data 
• 46 (72%) Staffing—PT analyst, PI, line people, programmers: 34 (53%) 

o Hire permanent chiefs, QA: 2 
o Resolve issues on staffing—maintain/retain current staff; staff morale; accountability for 

poor performers: 5 
o Clearly identify skills/experiences when posting open positions: 2 
o More QA staff and permanent chief: 1 
o Number of people needed depends on how quickly, thoroughly the Laboratory wants to 

replace antiquated systems and explore replacing people with automated processes: 1 
o More technical (non-instrument) support; support for special projects; support to 

maintain NELAC certification: 1 
• 26 (41%) Better functioning LIMS; better interactivity with software; be able to provide input to 

LIMS v12: 12 (18.7%) 
o updated software, computers; more people with programming experience; better 

functioning after software updates; get computers on network: 9 
o more IT/LIMS support; software validation: 5 

• 17 (11%) Time and resources to train people; more cross-training between units; training at all 
levels; train field people; technical training; equipment manufacturer training: 11 (17%) 

o empower people, supervisors; empower people to troubleshoot like they used to; 
management action on identified issues: 6 

• 15 (23%) Good, responsive QA department; more QA on lines; clear, consistent communication 
of quality that’s expected; better data reviews: 6 

o Resolve issues resulting in qualified data; identify the root cause of problems on the 
line: 4 

o Better work dynamic within units; more technical assistance re: QC failures and reruns: 
2 

o Changing detection limits; a bunch of MDLs and getting data to QA for instrument 
calibration: 2 

o Best practices: 1 
• 13 (20%) Better instrument maintenance; replace equipment when necessary/appropriate; 

work directly with the instrument company: 13 (20%) 
• 13 (20%) Better communication/access between units on lessons learned; with the field; 

laboratory overall: 8 
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o Clear communication of roles/responsibilities, especially between S3/SSLB. AS; ensure 
people are doing what they are trained for: 5 

• 8 (12.5%) Management needs to understand how much/what it takes to run a line; show more 
support, interest; consistent application of rules, expectations: 6 

o Clear mission of the Laboratory—is it a production facility? 1 
o Understand the costs associated with tightening of SOPs: 1 

• 7 (11%) Updated SOPs, SOP guidance; make documentation consistent with instruments on the 
line; other documentation/capture institutional knowledge; clear instrument validation flow 
chart/clear instructions for instrument validation: 6 

o Improve logging of contracts; overall management/terms of contracts: 1 
• 6 (9%) Validated new/custom methods; update/streamline methods; finalized procedures; 

method development team: 5 
o Process for transferring methods: 1 

• 6 (9%) Prioritize/structure time for standards, validation, data packet review: 2 
o More reasonable hold times; time to do analyses: 3 
o Understand stability of standards: 1 

• 2 (3%) Team works well together: 2 
• Supply chain issue, availability of chemical supplies: 1 
• Need an HR person onsite: 1 

Q4. Clear/functioning support systems 
• Yes: 13 (20%); yes, with supervisor: 21 (32.8%); somewhat: 6 (9.4%); no: 15 (23.4%); “not 

anymore”: 1; “only what needs to be done”: 1 
• 38 (59%) No permanent supervisor since being hired; revolving door for supervisors; 

supervisors are overwhelmed: 19 (29.7%) 
o No management support; management knows of the problems but does nothing 

(e.g., LIMS), no management engagement; management doesn’t want to address 
concerns raised: 7 

o Dysfunctional relationship with supervisor; lack of trust; don’t know upper 
management; management is not always clear on things: 6 

o Management has removed her supervisor’s authority; no clarity on 
management/supervisor structure; no leadership from management above 
supervisor; constant reaction—don’t understand needs: 6 

• 27 (42%) General technical support not so clear or is insufficient: 11 (17%) 
o IT seems overworked; unpredictable when you can get them; not enough staff: 8 
o LIMS was launched before it was ready; no batch can get processed without an IT 

ticket: 5 
o Need newer instruments, computers; service contracts for instruments: 2 
o Specific LIMS issues—not calculating values for qualified data correctly, billing, etc.: 

1 
• 21 (32.8%) Need more staff laboratory-wide; need better leaders in management; 

management acting too late; improve hiring process/be proactive; figure out why people 
are leaving and make changes: 11 (17%) 
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o No training, no promotion possibilities: 4 
o Person with the most seniority on a line is the default leader: 1 
o Unclear about increase in numbers of samples to be processed, and this metric is 

tied to people’s performance evaluation: 1 
o Big backlog on some lines without adequate staffing to address it: 1 
o Differential treatment between federal employees and contractors: 1 
o Recent departures/arrivals make support systems all confused: 2 

• 15 (23.4%) Lack of/poor communication for internal audits and expectations, e.g., log books, 
new pipette calibration; disregard by management within and by upper management: 8 

o Mismatched priorities—money over data; no priorities, bad governance: 3 
o Management makes decisions without input or understanding from the floor: 1 
o Policies instituted without documentation: 1 
o A lot of government layers to wade through: 1 
o Unsafe building capacity during pandemic—unnecessary risk to human health: 1 

• 12 (18.8%) Everyone helps each other: 7 
o Has all these systems; good developers: 3 
o Very good communication: 2 

• 8 (12.5%) Concern about Laboratory Chief: apparent retaliation against certain analysts, 
preferential treatment; he’s spread too thin, other management is too busy: 8 

• 8 (12.5%) Concern customer relations impacted by sample backlog, data integrity issues: 3 
o General lack of support for those not teleworking; lack of support from supervisor 

and management: 3 
o QA has fallen apart in the last year, lost good people; historically a dumping ground 

for those who don’t fit in elsewhere: 2 

Q5. Suggestions to improve these systems 
• 53 (83%) Address morale: address culture of favoritism/retaliation; more opportunities for 

advancement—make criteria known and consistent; look into pay disparity, particularly by 
gender; upper management should engage with staff at all levels directly; better understanding 
of AS needs; need a Laboratory Chief who respects people and the work they do; can interact 
with customers; acknowledge work of line people: 9 

o More training: communication, conflict resolution, better understanding of 
software/computer systems; technical issues analysts need to know about; train 
auditors; rotate people between units: 8 

o Address IT issues—LIMS: processing of data, LIMS delays affect turnaround times; need 
to submit a lot of service tickets to process a batch of samples: 8 

o Refocus to science; better knowledge of organization overall; clarity on priorities; 
remember NWQL does important work: 6 

o More/improve communication; bi-weekly team meetings; better communication with 
field and customers, chemists on how to improve work flow: 5 

o Anonymous message board—acknowledge and respond to all questions/comments, 
especially when feedback is requested; treat major concerns seriously: 4 

o More QAS support; good working relationship between AS & QAS: 3 
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o Properly manage poor performers, including management: 3 
o Be realistic about how analysts work and allow flexibility—working hours, impacts of 

instrument functionality, review data packets at home: 3 
o Use and empower smaller committees to address various processes, e.g., billing, custom 

proposals, addressing QA changes: 2 
o General guidance with standards; if there are changes, understand the rationale; 

support special projects: 1 
o Clear promotion/advancement path: 1 

• 43 (67%) More staffing; AS needs staff/adequate staffing; SHE; be realistic about staffing 
needs/seasonal needs; have backup for leave, so work can get done in a day; clarity in job 
descriptions so you get proper people: 24 (38%) 

o Need technical support staff—e.g., PI, lead chemists: 6 
o More IT people; need an IT group within NWQL: 5 
o More help from other groups/units ASAP; help address seasonal issues: 3 
o Hire from outside; hire in a timely manner: 2 
o Address backlog: 2 
o People can’t attend town hall/other meetings because they’re too short-staffed: 1 

• 24 (37.5%) More transparency, direction, decisiveness from management; more connection 
from/with management; management needs oversight to ensure they’re doing their job; better 
communication, visibility; management should come to people to see how to improve policies, 
talk with SMEs: 11 (17%) 

o Upper management should use staff feedback to identify areas for 
improvement/training; needed for supervisors and staff: 1 

o Annual performance evaluations for supervisors by staff under them and collected by 
the reviewing official: 1 

o A check system for decisions/actions taken by management; invite the IG to evaluate 
the data integrity issue; upper management needs to be fluid, especially for LIMS issues: 
7 

o Management needs to follow the Laboratory’s protocols/processes—e.g., for 
harassment training: 2 

o Training for management: communication, leadership, conflict resolution; be more 
proactive than reactive; don’t engage in gossip: 2 

• 10 (15.6%) Hire permanent supervisors and chiefs—AS, QA; they should have skills to manage; 
address upper management turnover 

• 12 (18.8%) No obstacles—doing very well with what they have; no problem with management; 
systems are better now; had a lot of IT help; have good communication/connection between 
analysts and support teams: 8 

o All the tools are already there—need to listen to line people and act; need to manage 
things correctly, efficiently: 4 

• 12 (18.8%) Clear roles/responsibilities, especially when supporting another unit; set clear 
guidance for each unit/branch: 4 

o Get guidance on purchasing/updating instruments from people who use the 
instruments: 2 
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o More automation if possible; wider range of lines and instruments: 2 
o Better relationship with contract labs: 1 
o Split Nutrients line in half—too many analyses to run for one line, too much going on: 1 
o Empower/use “stop work” to acknowledge a bad decision and redirect: 1 
o Work/supervise more efficiently: 1 

• 7 (11%) Don’t know; new to Laboratory; not always clear; not involved in management 
meetings; no quick solutions 

Q6. Conditions of concern 
• Yes: 27 (42%); no: 26 (40.6%) 
• 56 (87.5%) Frustration re: lack of staffing resources; staff leaving/retiring because of toxic 

environment: 13 
o Need follow-through from management; better direction; more understanding of staff’s 

core jobs; more support/communication; more support for supervisors: 9 
o More resources would benefit production, help maintain safe practices: 3 
o No replacement for chief of safety yet, understaffed in safety; what’s not getting 

addressed because no one’s watching—respirator fit tests, exit physicals, etc.: 8 
o Issues raised to people who are now gone; tremendous loss of institutional knowledge: 

3 
o Need more supervisors: 1 
o Need training—conflict management, harassment, creating inclusive workforce, safety, 

basic laboratory safety etiquette: 5 
o Better and more communication; clearer, better lines of communication: 4 
o People in positions of power abuse those positions; people do the dirty work for 

management: 5 
o Tension between federal employees and contractors: 2 
o Lack of decision making/action, timely hiring: 2 
o In only once a week and hardly anyone is in: 1 

• 45 (70%) Staff passed over for advancement opportunities/promotions; staff aren’t respected, 
not compensated properly for the job they’re actually doing; unequal career development; need 
to emphasize keeping good staff: 12 (18.7%) 

o Poor morale—no respect, positions down-graded; paranoia; people are on edge; 
suspension of people results in apathy, others step up looking for a new job; decreasing 
funding for science projects; workforce decreased; bad attitude is contagious: 9 

o Laboratory Chief acts inappropriately: spreads misinformation, retaliates/targets 
people; seen as volatile, people fear for career; there’s been a drift in laboratory 
philosophy: 6 

o Strong rumor mill in the building; rumor is the Laboratory isn’t doing well; nastiness in 
the workplace: 6 

o Equal employment opportunity (EEO) issues; belligerent staff; no-contact orders 
between employees; aggressive/charged atmosphere at the Laboratory: 5 

o Issue random mandates, unrealistic expectations—affects productivity: 2 
o Disparate treatment of people creates/fosters environment of fear: 2 
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o Safety threat created by putting so much pressure on people, they’re going to crack: 2 
o More pressure to get through backlog than fix the root issue: 1 

• 18 (28%) Older instruments; need new instruments to be processed faster to get online; using 
old methods with dangerous materials, like mercury; joke about instruments rusting in real 
time: 5 

o Hard to get QC data out of LIMS; fix LIMS; a lot of data reloads are needed; LIMS itself 
hasn’t been validated: 5 

o Improve quality processes; more QA staff: 2 
o Managerial aspects falling apart—SOP website, online forms don’t work: 2 
o Stigma with certain groups: 1 
o Everything in AS: 1 
o Sample load/requests for higher fee tests going down: 1 
o Hold times: 1 

• 13 (20%) Very safe laboratory re: chemicals, disposal practice, etc.: 7 
o Good team: 3 
o Waste management has been good: 2 
o Nothing of the norm: 1 

• 12 (18.8%) Covid response incompetent; no real change for occupancy; no notification if 
someone was sick and in the building; felt like the bottom line was more important than 
employee safety: 5 

o Office is cold; water spots on ceiling: 3 
o Ventilation in waste area; ventilation systems being fixed: 3 
o Lack of fire extinguishers; General Services Administration (GSA) thinks the sprinklers 

are enough: 1 
• NWQL doesn’t consider kids’ school delays due to weather: 1 
• Real change will occur only when management is held accountable for their bad 

behavior/management styles: 1 
• Neptune report needs to go to Inspector General (IG) and USGS/DOI management outside of 

WMA for issues to be taken seriously: 1 

Q7. QAS role, relationship with AS 
• Understand QAS role: yes: 37 (57.8%); no: 3; understands the intended role/some idea: 14 

(21.8%); very little: 4 (6%); no answer: 2 

Relationship responses: 

• 46 (71.8%) General feeling is you don’t want to piss off QA; people in QA like to throw power 
around; adversarial relationship; feels QA and staff can be punitive; some don’t want more QA 
oversight: 10 (15.6%) 

o Staff in AS don’t like QAS because they feel QAS creates more work (tense relationship); 
not working toward the same goal: 7 

o Has no QA contact unless you send data up; no collaboration or trust; don’t know most 
of QA staff because of turnover: 5 
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o Think QA doesn’t have enough to do so they come up with tasks to justify their jobs—
e.g., daily pipette calibration when that’s already under a maintenance contract: 5 

o QA doesn’t know what they’re doing; sometimes management/supervisors don’t have 
adequate background/knowledge for processes done in the unit: 5 

o Very little/no interaction besides training so far; still learning about their piece; analysts 
won’t go to them with questions: 4 

o QAS can be a little stiff—items with standards have been irritating; can go too far into 
work being done; more regulatory than supportive: 3 

o Lack of notification/information/training on new quality manual/QMS updates; didn’t 
ask for input: 2 

o Disconnect between AS, QAS, and support staff: 3 
o Hard to add/remove things from LIMS, e.g., standards lists, respond to customer 

issues/questions that are LIMS-related: 2 
o Contracts generate work and they come from QA vs. QA checking their work? 1 
o Need more transparency, communication: 1 

• 35 (54.7%) Varies from section to section; inconsistent: 10 (15.6%) 
o Only sees QA staff during annual audits; these are primary interface between QAS and 

units; requirement of NELAC certification: 8 
o Current audits: 1–2 batches out of hundreds/year is not enough; they conduct “check 

the box” audits—insufficient: 6 
o Thinks QA is more of a joint effort but a lot gets put off and not addressed; could be 

better—get more into the data which would help them do a better job; need a 
permanent chief, not an interim: 5 

o QAS doesn’t seem to pay attention to the difference in methods—e.g., between biology 
and chemistry factors; hard to talk with QAS on how a method works, get questions 
answered, get support: 3 

o Try to make processes correct and consistent; need upper management support: 2 
o QAS needs to be held to same standards as QA—e.g., addressing expired SOPs: 1 

• 29 (45%) QA is very responsive; can ask questions; decent relationship; basically have good 
communication: 7 

• 26 (40.6%) QAS is good to keep people in line for expectations re: quality; ensures compliance 
with laws, regulations, etc.; tries to minimize inconsistencies; good they’ve separated for 
monitoring quality issues: 15 

o They have all the SOPs that define certain processes; doesn’t always reflect how things 
are actually done; SOP management/oversight, get AS to sign off on changes: 8 

o Line people follow QA guidelines very strictly: 2 
o Role of QA increasing in their group (S3): 1 

• 25 (39%) Short-staffed which affects their responsiveness; seasonal pressures/always busy lines: 
12 (19%) 

o In-depth QA work doesn’t get done; line people can’t rely on them to catch mistakes; 
focus on issue vs. finding it before it becomes an issue (QA vs. QC): 4 

o Need a permanent quality manager; current acting supervisor is not well-suited for the 
position: 4 
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o Long time to fill positions, keep people; loss of institutional knowledge within QAS; a lot 
of new people in QAS: 3 

o Young to the quality game; size and scope of QAS should dramatically increase: 2 
• 21 (14%) Pressures/tensions 

o There were some tensions because the Laboratory Chief was acting QA Chief—lots of 
findings, different standards between analysts; misunderstandings from management of 
what QA roles need to be: 3 

o Lines run weekly because of hold times; shortened hold times have increased pressure 
for analysts: 2 

o Unclear on connection between local and federal quality programs; not sure QA 
methods/criteria are applied evenly across lines: 2 

o Need to be more efficient, stay up to date on new requirements: 2 
o Track/monitor laboratory and client interests; submit blind samples to identify trends in 

instruments: 2 
o Some Water Service Centers (WSCs) don’t read the Rapi-news so aren’t up to date on 

field processes for samples; need to inform field to lower errors: 1 
o NELAC audit was not supported; a bad experience—no communication or preparation: 2 

§ Need to decide if the Laboratory is going to support NELAC certification or not: 3 
§ Analytical processes impacted/to support NELAC’s requirements, need to know 

NELAC requirements: 3 
§ QAS people escorting auditors were unprepared; didn’t know when it would 

begin or expectations: 1 
• 13 (20%) Better now than when they first arrived; seems pretty good; improving; a lot of room 

for improvement 
• 12 (18.8%) Most communication is by email; doesn’t come in at the right level; 

decisions/general communications aren’t done well; lack of communication: 9 
o Supervisor is conduit between chemists and QA: 2 
o How can they telework vs. being on site? 1 
o More open in internal audits—discuss findings and work with units to correct; potential 

adversarial role; pretty thorough: 6 
o QA person assigned to unit is lifesaver for working in LIMS; good relationship with 

person assigned to their unit: 4 
o Thankless job; constant negative association because called in when there’s a problem; 

“us” vs. “them”: 4 
o They have several roles—over a portion of LIMS, run external program, etc., help 

maintain accreditation: 3 
o QA acting supervisor is very good, had good hires and they’re catching up; willing to 

listen to unit inputs to SOPs: 2 
o Good program in place: 1; good relationship with  SHE: 2 

Q8. Able to raise concerns 
• Yes: 46 (71.9%); no: 3; most of the time, somewhat: 4; within the unit: 1; haven’t but sure they 

could: 4 
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Responses 

• 55 (86%) Supervisors have listened; good communication; team’s allowed to be part of the 
solution: 21 (33%) 

o Upper management doesn’t always listen; not confident issues raised will get 
addressed—supervisors’ hands are tied: 13 

o Nothing was done; has not seen any improvement; concerns dismissed because of being 
a tech; raised issues and provided rationale for change but no change; progress can be 
slow; emails go unanswered: 9 

o Things don’t always land well with supervisor; can’t communicate with supervisor: 4 
o Supervisor addresses things when he can; goes to senior chemist for support/other 

team members who are more knowledgeable: 4 
o No real interaction with management above supervisor; very disconnected: 1 
o Could have more clarity between management and contract company: 1 
o Need a good working relationship between team and supervisor so team is comfortable 

raising issues/concerns: 1 
o Good for supervisors to run interference for analysts from things coming down from 

management: 1 
• 20 (31.3%) Feels retaliated against; people who raise issues get targeted or leave; fear of 

impacts to career; supervisor who had a quality shut-down was transferred, let go after: 5 
o Stress about receiving annual performance goals late and being able to meet them; 

assigned unachievable goals, these goals used to cite/fire people: 3 
o Not sure they have the authorization to modify/update methods; no more on-going 

collaboration between AS and methods: 2 
o Inadequate resources/personnel to address concerns: 2 
o Restricted in performance of job/tasks: 1 
o When an instrument was down, missed hold times and had to put qualifier on the data: 

1 
o Raised issue about data review and was told couldn’t ask the lead analyst any questions: 

1 
o Got in trouble for pointing out someone didn’t know what they were doing: 1 
o Doesn’t raise workflow issues—results in more work: 1 
o Uncomfortable dynamic between federal employees and contractors: 1 
o Not everyone feels comfortable raising concerns, especially contractors: 1 
o Difficult to address issues/concerns during busy months: 1 

• 14 (22%) Feels issues are mostly heard; items being addressed: 5 
o QA unit is cohesive in problem-solving; great ability to identify issue, less so to address 

issue; use ACAT to log all identified issues, strictly for audit-related issues: 3 
o Feels able to shut-down a line if not working correctly; can have issues switching from 

research to production: 2 
o Unit has weekly meetings: 1 
o Encouraged to implement efficiencies in one area but not others: 1 
o Follows identified protocol for identifying issues: 1 
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o Training on how the process/flow works at the laboratory so things can get done: 1 
o Team rotates so everyone understands all aspects of the job and can pick up task if 

needed: 1 
• 12 (18.8%) Methods get pushed through without proper information or training; need time to 

improve method performance; have learned people who develop a method don’t want to 
change anything; result quality goes down due to changes in process: 7 (11%) 

o Need to improve method process to meet huge sample sizes: 1 
o Quota system affects method performance/improvement: 1 
o Haven’t received a newly developed method in some time: 1 
o Has made some changes to help process/provided suggestions that were put in place: 1 
o Instruments in bad shape; Laboratory contract only allows for two visits per year: 1 

• 5 (8%) Short-staffed; workload concerns; people doing multiple jobs; line and methods groups; 
no bandwidth to step back and help figure out an issue: 4 

o Need a safety person onsite: 1 

Q9. Improvements to data review processes 
• 34 (53%) Analyst should know/be able to shut-down a line without repercussions and have a 

team to support them; avoid pressure to release anything that might be questionable: 5 
o Documentation needs to be in place and improved, be consistent: 2 
o Ensure reviewer is properly trained; reporting is done correctly; train people to make 

clear notes on what and why: 4 
o Reviewers are co-workers of people who generated the data—social pressure to not 

find anything; peer review has been lackluster for many years: 2 
o QAS should look at more data sets from an instrument; watch people doing their jobs; 

expand the scope and size of QAS: 2 
o Address grey areas in SOPs, e.g., clarify what constitutes signal noise: 1 
o Increased traceability for reagents, etc.: 1 
o Update EPAPs to include more/better quality work: 1 
o Evaluate QC schedule—detection limits and all QC criteria; make sure all makes sense 

then publish for Laboratory and customer use: 1 
o Communicate during internal audits; identify what people are having problems with and 

modify QC requirements: 1 
o Supervisors seem to not be doing random checks of data packets several times during 

the year: 1 
o Secondary review isn’t happening fast or timely enough; see issues raised in primary 

review get elevated; secondary reviewers need to be competent; need DOC on 
instrument, more consistency: 5 

o Recommends external audit to QA and assessment of each line, then provide 
recommendations for them to follow; QC schedule overview; clear metrics, audit trail; 
need management review and support for implementation: 5 

o Amount of time to prepare samples and run then, turnaround times: 2 
o Hold times are a challenge given delivery from the field: 1 
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• 28 (43.8%) Have good SOPs, QA/QC manuals, etc., but having a second set of eyes on them 
would be good; recently updated SOPs: 3 

o Thorough reviews take time; should take time to review data packets more—review 
fewer QC samples and look at these more closely: 6 

o Follow existing SOPs; do secondary checks, use checklist: 6 
o Data integrity—starts with bottle mix-ups; starts with AS; learn how to identify; direct 

connection between LIMS and data output: 4 
o Reviewers have DOC and/or have worked the lines; be knowledgeable about the review 

process; more opportunities to validate the process: 3 
o Recent changes have been good—sign-off spreadsheets, involving supervisor in analyst 

disagreements: 2 
o Depends on how many compounds are run, every time is different: 2 
o Decreasing backlog helps with timely identification of batch issues: 1 
o Team works closely and well together; watch out for each other to ensure things work 

right: 1 
• 23 (36%) More pressing issues related to low morale—shut-down, retaliation, no 

promotion/growth opportunities; backlog which takes a toll on people; no faith in management; 
sample load: 7 (11%) 

o Speed up hiring process, need more staff: 6 
o Need competent and qualified people in QAS; focus on wrong things; better trained 

auditors: 3 
o Change is up to management; no continuity in management: 2 
o Staff turnover; how to slow turnover: 2 
o Slow pace to get things done: 1 
o Clear roles and hold everyone to same rules: 1 
o More oversight for those who work remotely/independently: 1 

• 20 (31.3%) Automate/make some processes electronic to eliminate errors, e.g., use bar codes 
for certain methods; connect all instruments to the network to prevent tampering with data; 
remove gap between LIMS and data output; go paperless: 14 (22%) 

o Upgrade old software; ensure supervisors share necessary software on their computers 
for reviews/data packets; more user-friendly data review software: 4 

o Tweak existing software for PFAS to apply to pesticides: 1 
o Provide easy graphical indicators of getting close to thresholds of concern in primary 

review: 1 
• 20 (31.3%) Serial training; train everyone to the same standard; single POC for instrument 

training from the company who can then train people in-house; training on log books; extra 
periodic training/training for field people on completing ASRs: 8 (12.5%) 

o Need a mechanism to capture institutional knowledge; senior people need to share 
their knowledge; supervisors need to learn about lines in units to understand reviewed 
data packets: 5 

o More cross-training on instruments and actual methods; rotation on conducting 
reviews; introduced to processes without being shown relevant procedures until much 
later: 3 
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o Need guidelines on how to calculate setting guidelines—make sure they’re done right; 
do QA on calculations and then lock the file: 2 

o More information/knowledge of internal audit system for certain types of 
instruments/software: 1 

o Standardized training on what to look for in reviews; conduct this training annually: 1 
• 17 (26.6%) No; all seems to work well; good system in place; no ideas: 7 

o Don’t know, new to Laboratory; has only done primary review so far; not familiar with 
data review process: 6 

o Review process is good, in-depth; takes time; ensure it’s being followed; more/better 
oversight from supervisors: 6 

o One unit implemented a quick check review that looks at all QC items for a batch; 
checks and balances; different sections of the Laboratory seem to have a lot more 
supervisor review early in the process: 4 

o Outside what he does: 4 
o Exploring options: 1 

• 12 (18.8%) In new LIMS, have to do a secondary data review before data are released; current 
LIMS ineffective for identifying issues—QC data uploads incorrectly; LIMS doesn’t give accurate 
picture of an instrument: 4 

o Hard to pull DLs/RLs from LIMS, know how to pull/find information; incorrect pour-out 
list for bottles; some lines still aren’t in LIMS so data can go to the customer: 4 

o Biggest concern is what the customer sees vs. what’s in Laboratory LIMS; concerned 
how the Laboratory LIMS affects data: 3 

o Replace LIMS: 1 

Q10. Areas for improvement 
• 80 (125%) Staffing across the board, everyone’s short-staffed; it is possible upper management 

doesn’t realize how understaffed and overloaded people are; people retire and aren’t replaced: 
13 (20%) 

o Hire people in a timely manner; people give two weeks’ notice but it takes 6–8 months 
to hire someone; write job descriptions that actually fit what you’re looking for; backfill 
positions faster at all levels: 9 

o Provide opportunities for advancement—amend ladder scale so people can advance 
beyond GS-11; rate people better: 8 

o Bringing in new people and sometimes they leave soon thereafter; need to consider 
amount of time it takes to train someone; need to better anticipate needs: 7 

o Select better people for managerial roles; either fill manager positions or get rid of 
them; don’t put people in roles just to fill the position; interim vs. permanent 
supervisory positions: 7 

o Training/cross-training; opportunities for education/continued education: 7 
o Need to take time to mentor people, develop them; understand barebones staffing 

when someone takes time to train someone and their work isn’t getting done: 5 
o Need a complete wipe of upper management; old timers have been here too long and 

perpetuate bad institutional culture: 5 
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o Empower supervisors to make local decisions re: their staff—promotions, moving 
around, etc.; local decision making re: hires: 5 

o Staffing and issues/concerns affect QA on the line; furloughs and maintaining staff; put 
effort into QMS: 3 

o Here for the work, not really vested in the organization (contractor); address caste 
system between contractors/techs/chemists: 3 

o Good resource management; identify a way to handle poor performers: 2 
o Better HR/employee relations; support and accountability; accountability for 

actions/budget: 2 
o Staff methods development group so they can be more responsive; combine PIs and 

support chemists: 2 
o Supervisors are good about sharing pointers/information about how to navigate hiring: 

1 
o All areas associated with diversity, equity, inclusivity, and accessibility; make the 

laboratory more welcoming: 1 
• 54 (84.4%) Communication—involve analysts in developing something like LIMS; have better 

communication between Laboratory and field; lots of misunderstandings/miscommunication 
about decision making; curtail rumor mill participation: 17 (27%) 

o More face-time with upper management; connect so they understand what’s happening 
on the ground; more interaction between supervisors and upper management on 
issues; improve management culture: 13 

o Either address all things submitted to anonymous message board or take it down: 5 
o More opportunities to socialize, get to know each other: 4 
o Capture institutional knowledge, especially from people retiring; filter through 

policies/SOPs to weed out/update those things that are no longer applicable or serving 
the mission: 4 

o Filter information down to units/lines: 3 
o Team management/management chain issues—have semi-regular discussions about 

projections/submissions coming from leadership: 2 
o Listen to customers; identify a point person/unit to address this; problems with data 

and billing: 2 
o Build trust by being honest with people; more transparency between administration and 

AS supervisors: 2 
o Meetings are to make people feel connected but they’re too short-staffed to attend: 1 
o Communicate/understand budget better: 1 

• 47 (73.4%) Ensure no favoritism; no retaliation from upper management; fairness/consistency 
re: pay; treat everyone the same; same expectations: 9 

o Treat all performance evaluations fairly; take into account when people are pulled to 
troubleshoot and how that can affect meeting performance goals; want to see more 
work—can’t meet goals without work: 5 

o Address bureaucracy; how long it takes to get anything done, decisions made: 5 
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o Stop all the USGS reorganizations; construct of LASD correlates with downward spiral of 
NWQL; reorganization of NWQL/split of methods development group started what feels 
like a rift in portions of development units—not working so well: 5 

o Understand what the analysts are doing, understand the processes, needs; support from 
upper management: 4 

o Fee for service model but Laboratory acts like it’s a private company, which it’s not; 
needs more steady funding: 4 

o Learn more about different areas of the organization; might be better ways to organize 
different units; understand context/impact of work done at the NWQL: 3 

o Workloads are running good people into the ground and out the door; be realistic about 
time and resources needed to run batches: 3 

o Create performance standards that are achievable and within the employee’s control; 
stable, consistent: 2 

o Laboratory needs to decide if it’s a high volume low money/low quality laboratory or if 
they’re going to release good and meaningful results: 2 

o Breakdown the silos; more respect for support services: 2 
o Struggle between NWQL and Reston (USGS HQ); perception of NWQL by USGS: 2 
o Disconnect between those who come in vs. telework: 1 

• 27 (42%) Upper management seems to be panicking from recent data integrity issue; money 
spent on identifying data integrity could have been used to hire more people; not looking at 
root cause(s); lot of secrecy, concerns about some in management; people need to be held 
accountable: 7 

o People want to do good work but lack management support; feel a responsibility to tax 
people to do good work and get data out; don’t punish those trying to make 
improvements: 5 

o Need to fix things like scripts, LIMS, reports, etc. to provide data to clients; should be 
able to put standards into LIMS: 5 

o Develop more, newer methods; have upper management support to develop new 
methods: 4 

o Address hesitation to discontinue methods that don’t work or are out of date: 3 
o Try to work with IT; need dedicated technical assistance in organics/inorganics: 3 

• They’re no longer known for doing things better than contract labs; there are hoops client has to 
go through to get data out; hard for longtime NWQL employees to move out of NWQL—seen as 
damaged goods: 4 

• Worried Laboratory won’t be around in five years because of FBI raid for misuse of funds; think 
these interviews will be used to close the Laboratory: 3 

• Too new to comment: 2 
• Good as it is; improvements are underway: 2 
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Q11. Suggestions/recommendations to address turnover 
• 98 (153%1) Provide more/better career opportunities, especially for younger employees; stop 

raising the bar; give laboratory techs more opportunities; promote from within and hire from 
outside for lower positions; hire/promote contractors to federal positions: 32 (50%) 

o Positive reinforcement for people who do a good job; have incentives for staff’s work 
performance; allow cross-unit work; encourage working together; improve performance 
evaluation ratings; meet staff’s needs like offering flex time: 24 

o Address pay disparity by gender; contractors vs. federal employees; favoritism; need 
more equitable treatment; pay more: 16 

o Upper management needs to provide resources people need to be able to meet 
demands put on them; taking advantage of people wanting to get the work done; 
seasonal workloads; newer instruments set people to succeed; management needs to 
give more resources to the Laboratory Chief: 12 

o Improve GS scale possibilities, don’t top out at GS-11; people cap out and then need to 
leave if they want to advance more; properly compensate people for the job they’re 
actually doing, pay them more : 12 

o More authority for mid-level managers in AS: 1 
o Empower people: 1 

• 91 (142%1) Improve morale; people feel unappreciated; no connection or loyalty; treat people 
better; more team building; work/life balance; work environment; frustration, no career 
prospects; limited pay, advancement: 39 (61%) 

o Need basic training; training for management; cross-training on different lines; regular 
rotations; frustration when people don’t know what they’re doing; budget for training; 
external training; communication, softer skills training: 12 

o More/better communication; project/ideas in the pipeline; earlier vs. last minute 
crunch; why some Laboratory changes were instituted: 10 

o Have a Laboratory Chief with high integrity, respect for others, good communication 
skills; evaluate department managers for management skills before putting them in a 
management position; periodic check-ins from management—pay some attention: 10 

o More stability/permanent hires in management positions; limit how many positions a 
person fills; more time to train/mentor staff: 5 

o Better communication of expectations; status in hiring/on-boarding: 4 
o Have good teams who want to do good work, not be set up for failure; value best work 

that can be done: 3 
o More diversity: 3 
o Core group of people really working hard to make NWQL succeed; improvements need 

to come from management on down: 2 
o Management only wants satisfactory performance ratings—why try to be outstanding? 

1 
o Suggest WMA start a wellness program similar to EMMA: 1 

 

1 Note – this topic was raised in more than one manner by many participants, thus the percentage >100. 
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o Follow guiding principles of USGS: 1 
• 65 (102%) Staffing/more people—can cross-train and do special projects; can help with 

workloads, burnout, stress, ease pressure on people; hire younger people; backfill those who 
have retired—creates stress/increases workload on others; hire more people so management 
doesn’t wear so many hats: 18 (28%) 

o Speed up hiring process, how laboratory operates; support from upper management; 
may be easier with  a change in upper management; challenging to do things in the 
federal government: 14 

o A lot of turnover due to retirement (some because of LIMS) and not being replaced; 
people taking early retirement because of bad treatment: 8 

o Turnover is a new problem, traditionally had low turnover; turnover of recent 
hires/younger people will leave more easily because of frustration: 6 

o Revisit recruitment process to make NWQL employment more attractive; better 
benefits—more vacation, free wifi, more money, more flexibility between in-laboratory 
and at-home work: 5 

o Need a way to capture institutional knowledge; overlap of training when someone 
leaves/comes on-board: 4 

o Better responsiveness from HR; need appropriate path to follow for poor performers: 3 
o Upper management needs to realize times have changed and NWQL is no longer “the” 

place to work; not as prestigious as once was: 3 
o A lot of people leaving because of no promotion potential or pay raise: 3 
o Takes time to train people, affected by turnover—now the most experienced person 

could be at the Laboratory for only two years: 1 
• 34 (53%) Have a working LIMS so people aren’t frustrated; was pushed into use before it was 

ready; disconnect between upper management and people who use it; get input from end-users 
to improve V12: 7 (11%) 

o Replace all of management—unfairly/unjustly target employees with integrity and 
willingness to stand up; remove from supervisor up; management is a lot of the 
problem; unit supervisors not supported so they leave; get rid of the corruption—make 
management accountable: 6 

o Receiving more and more samples which management likes but it’s crushing the people 
who have to process them; people aren’t seeing any benefits from processing more 
samples—no raise, no additional staff; workloads seem to be high; people unable to 
meet quotas: 5 

o Quality needs to be supported and people need to know that comes first; analysts 
should have option to shut down a line if unable to meet quality parameters; changes to 
quality system made it impossible to comply with: 5 

o Toxic workplace; tense atmosphere: 4 
o Hard/need to develop new methods: 2 
o SOPs that are easy to follow without wasting a lot of time; follow SOPs as a matter of 

course: 2 
o Heard millions of dollars spent on and have disappeared related to LIMS, (National 

Water-Quality Assessment  NAWQA: 1 
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o Having people do their own evaluations can be stressful, especially for those 
uncomfortable tooting their own horn: 1 

o Moving people to just making standards is dull and tough; figure out a better path for 
maintaining standards: 1 

• 30 (46.9%) Follow-through from the town halls, etc.—need to let people know even little steps 
that happen; fix some of the issues; show management support for concerns that come up the 
chain: 11 (17%) 

o Felt like upper management was trying to kill the Laboratory—lots of changes, no 
accounting on how to pay for it; need assurance the Laboratory will continue to exist: 4 

o Hold people accountable; have probationary period for new hires in case they’re a bad 
hire: 3 

o Stop participating in gossip/rumor mill; get over historical issues: 3 
o Management lacks understanding of how an analytical laboratory works/operates: 3 
o Focus on production, deadlines, and dollars over data; not many people coming in are 

aware it’s a production laboratory: 2 
o Get weekly updates from other meetings but full of acronyms/abbreviations—make 

information more accessible; provide regular updates to all; virtual or meeting—allow 
people to talk and be heard: 2 

o Management needs to reinforce chain of command: 1 
o Hope that new employees (managers) will treat people better but they adopt 

institutional culture of bad treatment: 1 
o Concern about authority to implement this audit’s recommendations: 1 

• 5 (8%) No issues; doesn’t see high turnover; baffled/confused by turnover 


