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1.

SUMMARY

KEMA-Registered Quality Inc. (KEMA) conducted an independent audit of the environmental
management system (EMS) being used by the City of Raleigh Public Utilities Department (CORPUD)
in managing its biosolids program. The audit was performed December 15 and 16, 2009 at the
request of the National Biosolids Partnership and the City of Raleigh and was interim audit #3
following verification of the CORPUD biosolids program in December 2006.
The purposes of this audit were to:
−

Verify that the biosolids EMS being used by CORPUD conforms to expectations and
requirements of the National Biosolids Partnership (NBP) Environmental Management
System for Biosolids, comprised of 17 EMS Elements

−

Confirm that the CORPUD biosolids management program is functioning as intended, with
practices and procedures being performed as documented.

−

Examine outcomes that CORPUD is achieving through the use of a systematic approach to
managing their biosolids program.

During the audit KEMA reviewed several processes and activities used by CORPUD in managing its
biosolids program and assessed the conformance of these processes with expectations and
requirements of the National Biosolids Partnership EMS Elements. This scope of this audit was
consistent with the interim audits program agreed upon by CORPUD and KEMA.
All “open” nonconformances from previous third party audits were closed. Three new minor
nonconformances were identified and CORPUD has prepared acceptable corrective action plans for
those nonconformances. In addition, KEMA identified strengths in the CORPUD biosolids
management system and examined outcomes being achieved through the use of a management
system approach in the areas of regulatory compliance, environmental performance, relations with
interested parties and quality practices.
The audit determined that:
−

The management system is generating positive outcomes, particularly in improved
sustainability programs and practices.

−

The CORPUD biosolids management system meets requirements of NBP’s EMS Elements
with 3 minor exceptions (minor nonconformances).

−

No nonconformances from prior third party audits remain open.

−

“Opportunities for improvement” were noted, particularly for improving the effectiveness of
the management system.

Based on results of this audit, KEMA verifies that the biosolids management system being used by
the City of Raleigh Public Utilities Department meets the expectations and requirements of the NBP
EMS Elements and we recommend continuing certification of that management system within NBP’s
Biosolids EMS Program.
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2.

AUDIT DETAILS

2A. Local Agency Details
Agency Name:

City of Raleigh Public Utilities Department (referred to as CORPUD in this report)

Facility: Neuse River Wastewater Treatment Plant, Raleigh, North Carolina
Volume of Wastewater Treated = 60 MGPD capacity
Biosolids Produced = 16,000 dry tons per year Class A & B
Number of Employees = 105 (includes 25 employees in collection activities)
2B. Audit Team
The National Biosolids Partnership assigned KEMA-Registered Quality Inc. to perform this audit on
their behalf. Mr. Jon Shaver arranged and conducted the audit for KEMA. Mr. Shaver is certified by
NBP as a Biosolids EMS Lead Auditor and Biosolids Auditor. KEMA asserts that our firm and
auditors have an independent relationship with the City of Raleigh Public Utilities Department that
meets criteria established by the National Biosolids Partnership for Third Party Audit Companies and
Auditors.
2C. Audit Scope and Methodology
The CORPUD biosolids program encompasses pretreatment, biosolids stabilization, storage and
transportation and end use / disposition, with special attention to practices and management
activities that directly support biosolids-related operations, processes, and activities.
The scope of this audit included the following, consistent with NBP requirements for biosolids EMS
interim audits and the overall audit program agreed to by KEMA and CORPUD.
1. Verification of open nonconformances from previous KEMA audits
2. Examination of outcomes being achieved in the areas of regulatory compliance, interested party
relations, environmental performance and quality practices.
3. Review of significant changes affecting the biosolids program.
4. Review of Management System Effectiveness, including:
− Communications Program
− Corrective & Preventive Action Process
− Goals & Objectives Process
− Management Review Process
5. Process Audits
− Biosolids Use – Agriculture (+ related contractor control)
− Compliance (with legal & other requirements)
− Internal EMS Audits
− Pretreatment & Collection
− Wastewater Treatment & Solids Generation
Report Date: December 31, 2009
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“Reviews” are conducted to assess the overall effectiveness of the process being addressed.
“Audits” are conducted to verify conformance with expectations and requirements of all applicable
requirements of the EMS Elements. Both reviews and audits are performed using sampling
techniques by interviewing key persons involved in each process, observing practices in place and
reviewing pertinent documents and records. Interviews with representative interested parties are
included, as arranged by CORPUD.
This audit was conducted by qualified auditors following NBP Auditor Guidance (August 2007) and
KEMA’s Biosolids EMS Audit Planning Guide. Using sampling techniques, the auditor observed
practices in place, interviewed key persons and reviewed pertinent documents and records to assess
the systematic performance of the process being audited and the consistency of biosolids
management practices with CORPUD written procedures.
2D. Reference Materials
The following documents were used as references during this audit:
CORPUD EMS Manual (current version)
National Biosolids Partnership “EMS for Biosolids” standard (May 2002)
National Biosolids Partnership Biosolids EMS Third Party Auditor Guidance (August 2007)
National Biosolids Partnership Code of Good Practice
National Biosolids Partnership Manual of Good Practice
2E. Definitions of Audit Findings & Required Corrective Action
Major Nonconformance – a serious omission from requirements and/or other departure that
represents, or could cause, a systemic failure. Major nonconformances must be corrected within 90
days for verification to proceed.
Minor Nonconformance – an isolated departure from requirements that does not represent a
systemic failure. Minor nonconformances require timely and effective correction and verification by
the Third Party Auditor.
Opportunity (for improvement) – possible improvement in the EMS based on auditor observations.
There is no obligation for action in response to these observations.
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3.

SUMMARY OF AUDIT RESULTS

3A. EMS Strengths
During this audit KEMA noted the following strengths in the CORPUD biosolids program.
−

Corrective / Preventive Action process is beginning to be used very effectively to improve the
management system.

−

External communications / public outreach generating positive public and City opinion about
CORPUD.

−

Operator “audits” of various operating areas is a unique approach and an excellent way to involve
employees.

3B. EMS Outcomes
Regulatory Compliance
−

Unanimous positive response to variance request re groundwater contamination noncompliance
($80+ million remediation saving)

Environmental Performance
−

Methods are being developed to measure / monitor carbon footprint (including greenhouse gas
factor) using Climate Registry protocol.

−

Energy efficiency benchmark completed. Result 92 percentile despite reliance on energy
demonstrates ability to achieve results (nutrient removal) without sacrificing environmental
performance.

−

The upgraded office bldg at the Neuse River Plant has received LEED “Silver” certification.

Interested Party Relations
−

Neuse River Foundation supported variance application represents a complete turnaround from
previous opinions.

−

CORPUD has developed credibility within City of Raleigh management. Capital improvements
more readily accepted.

Quality Practices
−

Contractors are becoming more aware of EMS requirements and operate consistent with those
requirements.

−

Operations have continued despite resource limitations, however many persons feel limits have
been reached.

3C. Nonconformances
During this audit, KEMA found three (3) minor nonconformances with respect to the audit criteria, as
described below. Review of these nonconformances determined that they are not related and do not
Report Date: December 31, 2009
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represent a systemic deficiency. CORPUD has prepared Corrective Action Plans for each
nonconformance that were reviewed by KEMA’s Lead Auditor and found acceptable. Verification of
the effectiveness of corrective actions taken will occur during the next scheduled third party audit.
Minor Nonconformance JS/09-01/Element 12
EMS Element 12 requires that biosolids
program documents be controlled. There is no evidence that wastewater treatment DOPs are being
reviewed and some DOPs (e.g. barscreen) are out of date.
Minor Nonconformance JS/09-02/Element 7
EMS Element 7 requires that sufficient resources be
provided to execute biosolids program and EMS responsibilities. Lack of resources is limiting ability
to do internal audits to the extent desired and having an effect on other biosolids program activities,
such as contractor inspections and management reviews.
Minor Nonconformance JS/09-03/Element 17
EMS Element 14 requires that management
reviews include consideration of changing circumstances and commitment to continually improve.
The Management Review meeting in August 2009 did not address follow-ups from previous reviews
or changing circumstances and did not record changes and improvements in the management
system.
3D. Opportunities for Improvement
The following “opportunities” for improving the CORPUD biosolids program were noted during the
audit. Opportunities do not represent nonconformances and CORPUD has no obligation to take any
action in response to them.
−

Methods used in determining greenhouse gas emissions / impacts could be helpful to other
wastewater treatment agencies.

−

Pretreatment programs could be developed for controlling / reducing pollutants of emerging
concern.

−

Objectives / targets that are now considered with annual timing could be expanded to multi-year
targets.

−

Internal audit reports could include a link between findings and the applicable corrective action.

−

Management reviews could be performed as a process involving assessment of performance and
implementing valid improvement recommendations.

−

Corrective actions could be developed and recorded for objectives not being achieved (e.g. make
screenings acceptable, install electronic bulletin boards, reduce energy consumption).

−

A conclusion (e.g. acceptable / not acceptable) and need for corrective action could be included
in assessments of biosolids use and handling by contractors.

−

The formal EMS corrective action process could have been used for recording corrective action
(and cause) for a noncompliance related to peak BOD results in 2008.
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3E. Previous Nonconformances
All open nonconformances from previous third party audits were closed during this audit (see Section
4 of this report).
3F.

Audit Conclusion and Verification Statement

Based on the results of this audit, KEMA has verified that CORPUD’s biosolids management system
continues to meet the expectations and requirements of the National Biosolids Partnership Biosolids
EMS Program. Continuing certification within the NBP Biosolids EMS Program is recommended.
3G. Appeals
The NBP provides an appeals process for biosolids organizations and interested parties that
disagree with the findings of a third party EMS audit. The verification appeals process involves an
Appeals Board; representing a balance of biosolids management interested parties, including an
environmental advocacy group, and wastewater industry professionals. An appeal must be
submitted within 30 days of the official verification decision or interim audit decision by the Audit
Company. Anyone who may need help in understanding the appeals process should contact the
National Biosolids Partnership staff, Mr. Eugene DeMichele at 703-684-2438, or by e-mail:
edemichele@wef.org.
An appeal process is available to persons concerned about the methods and/or scope of this audit.
Further information about this appeal process can be obtained directly from KEMA (contact Pierre
Salle, pierre.salle@kema.com, or Jon Shaver, jon.shaver@kema.com) or from NBP (contact Eugene
DeMichele, edemichele@wef.org).
3H. Agreements
CORPUD will implement their approved corrective action plans for each nonconformance identified in
this audit in a timely manner. The effectiveness of actions taken will be verified during the next
assigned third party audit. CORPUD and KEMA have agreed that the next audit (interim audit #4)
will be performed by KEMA in December 2010. The scope of that audit will be consistent with NBP
requirements for interim audits and the agreed CORPUD interim audit program.
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4.

AUDIT OBSERVATIONS AND RESULTS

Observations and results of individual audits performed are described below. The National Biosolids
Partnership Biosolids EMS Auditor Guidance (August 2007) and the KEMA Audit Planning Guide for
Biosolids EMS Audits were used as guides in performing each audit. Nonconformances and
opportunities found during the audit are summarized in Section 3 of this report.
4A. Significant Changes
The significant upgrade in the Neuse River facility was completed in 2008 and audited in interim audit
#2 (January 2009). A change in the CORPUD Biosolids Management Policy occurred in early 2009.
No other significant changes have occurred since then, although several are planned for 2010,
including a change in the Department Director brought on by retirement of the current Director.
Management System Effectiveness Reviews
The auditor reviewed the use and assessed the effectiveness of each of the following processes.
4B. Effectiveness Review - Management Involvement
CORPUD management uses a management system approach to help in continually improving
performance of their biosolids program. Performance is reviewed during weekly meetings of the
management team, quarterly Division staff meetings and bi-monthly Executive Group meetings. A
report summarizing performance is submitted to the City Council monthly. Quarterly meetings of the
EMS Team and annual “management review” meetings discuss improvements in the management
system and biosolids program based on results of internal audits, corrective actions, communications
and changing circumstances.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements, except as noted below
Minor Nonconformance JS/09-03/Element 17
EMS Element 17 requires that management
reviews include consideration of changing circumstances and commitment to continually
improve. The Management Review meeting in August 2009 did not address follow-ups from
previous reviews or changing circumstances and did not record changes and improvements in
the management system.
Minor Nonconformance JS/09-02/Element 7
EMS Element 7 requires that sufficient
resources be provided to execute biosolids program and EMS responsibilities. Lack of
resources is limiting ability to do internal audits to the extent desired and having an effect on
other biosolids program activities, such as contractor inspections and management reviews.
In addition, the following opportunities were noted:
−

Management reviews could be performed as a process involving assessment of performance and
implementing valid improvement recommendations.
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4C. Effectiveness Review - Goals & Objectives Process
Goals are established for the biosolids program as part of overall strategic plan and the Management
Team sets annual objectives and targets within each strategic area. Progress towards goals and
objectives is discussed during quarterly meetings with the Director. 7 of 13 objectives for 2009 were
achieved and all but one of the remaining six are on track to be accomplished in 2010 (a new target
date was set). One objective was removed due to lack of available resources.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
In addition, the following opportunities were noted:
− Objectives / targets that are now considered with annual timing could be expanded to multi-year
targets.
4D. Effectiveness Review - Communications Program
Interested parties interviewed during this audit, including regulators, advocacy groups, neighbors and
biosolids users all noted that CORPUD communicates effectively with them about their biosolids
program and feel that CORPUD is listening to their concerns. The Neuse River plant has received
awards for emergency response and for nitrogen removal in the Neuse River basin.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
4E. Effectiveness Review - Corrective and Preventive Action Process
The EMS Corrective and Preventive Action process is used to address audit nonconformances. All
findings from the previous third party audit were effectively corrected. Similar corrective action
processes are used to investigate and correct / prevent accidents / incidents, contractor / supplier
issues and regulatory noncompliances.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
In addition, the following opportunities were noted:
−

Corrective actions could be developed and recorded for objectives not being achieved (e.g. make
screenings acceptable, install electronic bulletin boards, reduce energy consumption).

−

A conclusion (e.g. acceptable / not acceptable) and need for corrective action could be included
in assessments of biosolids use and handling by contractors.

−

The formal EMS corrective action process could have been used for recording corrective action
(and cause) for a noncompliance related to peak BOD results in 2008.
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4F.

Biosolids Use – Agriculture (+ related contractor control)

Both Class A biosolids (referred to as “Raleigh Plus”) and Class B biosolids are transported to prearranged agriculture fields and applied for nutrient addition. Application occurs year round depending
on weather and field conditions. A contractor (Granville Farms) transports and spreads the biosolids
according to agronomic rates calculated by CORPUD. Records of fields and application rates are
kept by CORPUD and CORPUD inspects the field where application is occurring at least once.
Class B biosolids had been applied within the past month to the field visited during this audit (Hill Gay
Farm, Franklin County) and all appeared to be in order. Regulators interviewed commented that
CORPUD reports of biosolids applications are complete and submitted on time.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
4G. Compliance (with legal & other requirements)
Legal requirements are identified and tracked through continual contact with regulators and
workgroups. CORPUD proposed lead standards were accepted by State regulators. Denitrification
processes were added in response to N2 TMDL requirements. Corrective actions are taken following
investigation of any identified noncompliances.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
In addition, the following opportunities were noted:
− Methods used in determining greenhouse gas emissions / impacts could be helpful to other
wastewater treatment agencies.
4H. Internal EMS Audits
Internal audits are performed as directed by the EMS Team. An internal audit of CORPUD
emergency response procedures was conducted in November, with 3 nonconformances and 5
opportunities identified. The audit report addresses applicable policy commitments, goals and
objectives and expected contractor performance.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
In addition, the following opportunities were noted:
− Internal audit reports could include a link between findings and the applicable corrective action.
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4I.

Pretreatment & Collection

Both significant and non-significant users are permitted based on categorical guidelines, such as
EPA 403 regulations. Discharges are controlled by sampling, self monitoring and periodic inspections
by CORPUD. Approximately 20 notices of noncompliance are issued each year, however only 2
notices of violation have occurred, indicating that permitted dischargers are making corrections.
Written Departmental Operating Procedures (DOPs) are in place and reviewed as needed to ensure
they are correct. A pharmaceutical “take back” program was initiated last year in cooperation with
the Police Dept. Some inspection of dental offices occurs to help dentists implement amalgam
recovery systems.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
In addition, the following opportunities were noted:
− Pretreatment programs could be developed for controlling / reducing pollutants of emerging
concern.
4J.

Wastewater Treatment & Solids Generation

Grit and screenings are removed at the headworks and sent to landfill. Solids are removed from the
primary clarifiers and sent to the belt filter press for dewatering. Sludge from the secondary clarifiers
is returned to the primary clarifiers and wasted along with the primary sludge. Primary solids and
dewatered secondary solids are mixed in a blend tank. Written operating procedures (DOPs) are in
place. Operators are well aware of potential environmental impacts from this part of the plant and the
effect on biosolids quality and understood concepts in the NBP Code of Good Practice.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements, except as noted below.
Minor Nonconformance JS/09-01/Element 12
EMS Element 12 requires that biosolids
program documents be controlled. There is no evidence that wastewater treatment DOPs are
being reviewed and some DOPs (e.g. barscreen) are out of date
4K. Review of Open Nonconformances
KEMA found 5 minor nonconformances during the previous third party audit (interim audit #2,
January 2009). As a result, CORPUD took action to correct those nonconformances and to prevent
a recurrence. Effectiveness of those corrective actions was reviewed during this audit, with the
results as summarized below.
Minor Nonconformance JS/09-01/Element 4 NBP EMS Element 4 requires that procedure(s) be in
place for identifying, tracking and incorporating legal and other requirements applicable to biosolids
management activities. Ensuring dewatered solids destined for composting meet specific
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requirements has not been identified as an “other” requirement within the CORPUD biosolids
management system.
Corrective Action:
CORPUD determined that this nonconformance was caused by a
Procedure Problem/Incorrect Procedure and took action to update the procedure for identifying,
tracking and incorporating other requirements as well as legal requirements in the EMS manual,
section 4. Update charts identifying CCPs and legal and other requirements. Include the lab
analysis for the dewater solids product going to McGill. This nonconformance is now closed.
Minor Nonconformance JS/09-02/Element 5
NBP EMS Element 5 requires that action plans for
achieving biosolids program goals and objectives designate schedules, milestones, resources, and
responsibilities. .Action plans in place for achieving 2009 objectives do not clearly identify the specific
objective(s) to which they pertain and do not identify responsibilities.
Corrective Action:
CORPUD determined that this nonconformance was caused by a
Procedure Problem/Incorrect Procedure and updated the layout of goals & objectives chart to
better identify action plans with specific objectives. An action plan is in place for each objective,
including steps and responsibility. This nonconformance is now closed.
Minor Nonconformance JS/09-03/Element 11
NBP EMS Element 11 requires that contractors be
required to establish and maintain Emergency Preparedness and Response Plans and Procedures.
The McGill Environmental Emergency Operations Plan at the Chatham County facility was not readily
available.
Corrective Action:
CORPUD determined that this nonconformance was caused by a
communication problem and lack of training. As a result, CORPUD required their contractor to
maintain a copy of their Emergency Response and Preparedness Plans and Procedures on-site
at their Chatham County facility and modified their inspection checks to ensure emergency plans
are readily available. This nonconformance is now closed.
Minor Nonconformance JS/09-04/Element 12
NBP EMS Element 12 requires that documentation,
document control and records requirements be established for biosolids management activities
conducted by contractors. Expectations for contractor performance in Service Agreements with GFI
and McGill Environmental do not include or reference requirements for the contractor to control
documents and records.
Corrective Action:
CORPUD determined that this nonconformance was caused by a
Procedure Problem/Incorrect Procedure. As a result, CORPUD modified their Service
Agreements with contractors to include document and record control requirements. An
“expectations” understanding with contractors has been established that includes all expected
EMS activities. This nonconformance is now closed.
Minor Nonconformance JS/09-05/Element 15
NBP EMS Element 15 requires that the annual
Biosolids Program Performance Report include a summary of performance for contractor biosolids
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management activities. The biosolids program performance report for 2007 did not include or
reference contractor activities.
Corrective Action:
CORPUD determined that this nonconformance was caused by a
management error and communications problem. As a result, CORPUD included a summary of
contractor performance in the 2008 annual Biosolids Program Performance Report and noted
this requirement in their procedures in Element 15 of the EMS manual. This nonconformance is
now closed.
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APPENDICES
List of Participants
The following persons participated in this audit. Other persons provided additional explanations, as
necessary.
NRWWTP Personnel
Burrell Brock
Darrell Crews
Dale Crisp
Marla Dalton
Winslow Davis
Don Edwards
Glenn Evans
Marti Gibson
Jesse Luper
Ken Waldroup
Jason Waters
T.J. Lynch
Tim Woody

Position
Industrial Pretreatment Coordinator
Interim Laboratory Supervisor
Public Utilities Director
Environmental Coordinator
Operations Supervisor
Residuals Coordinator
Plant Maintenance Supervisor
Environmental Coordinator / EMS Coordinator
Assistant Reuse Superintendent
Asst Public Utilities Director
Land Mgmt Supervisor
WWTP Superintendent
Reuse Superintendent

Interested Parties
J Russell Allen
Judy Garrett
Ed Hardy
Ed Sims

City Manager
Environmental Chemist, NCDENR
NCDER Biosolids Regulator
Environmental Engineer, EPA Region 4

List of Documents & Records Reviewed
CAPA (various)
City of Raleigh Biosolids Goals 7 Objectives 2009
City of Raleigh Enforcement Response Plan (March 1 09)
DOPs (various)
EMS Meeting minutes (12/10/09)
Energy Benchmark Matrix (2008)
EPA Regional Environmental Award for N2 removal in Neuse River Basin
Framer’s report Hill Gay Farm Field HG-2 (2009)
Green Hero Award – emergency response Jan 2009
Internal audit report Dec1 09
Letter to DWQ 9/24/08
Management Review notes 8/6/09
Report – Sunflower Seed Crushing Experiment
Senior Operator Audit Checklist
State of NC Public Hearing Report – proposed groundwater variance (2009)

END OF REPORT
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