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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 January 26 to 28, 2009 at the request of
the National Biosolids Partnership and was interim audit #2 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 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.
This scope of this audit was consistent with the interim audit program agreed upon by CORPUD and
KEMA.
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. All “open” nonconformances from
previous third party audits were closed. Five (5) new minor nonconformances were identified.
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 biosolids
quality practices. These strengths and outcomes are detailed in the body of this report.
CORPUD’s emergency preparedness and response was observed to be particularly effective in
response to an incident that occurred while this audit was being conducted.
As a result of this audit, KEMA has verified that the biosolids management system being used by
CORPUD meets the expectations and requirements of the NBP EMS Elements and we recommend
continued NBP certification within the NBP 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 = 45 MGPD average, 60 MGPD capacity
Biosolids Produced = 50,000 wet tons per year Class A, 4MM gal per year Class B
Number of Employees = 96
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:
Goals and Objectives Process
Communications Program
Corrective and Preventive Action Process
Management Involvement (including Management Review Process)
5. Process Audits:
Biosolids Storage and Transportation + related contractor control
Biosolids Use – Composting + related contractor control (McGill Env’l)
Competency, Awareness & Training
Document Control & Recordkeeping
Emergency Preparedness
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Engineering (incl process design)
“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.
CORPUD personnel responded effectively to an event in which incoming wastewater was
contaminated with diesel fuel.
Personnel throughout NRWWTF are well aware of EMS goals & concepts.
A “management of change” procedure is being used effectively for planning and installing
significant changes affecting critical control points.
3B. EMS Outcomes
Regulatory Compliance
Voluntary reduction of metals ceiling for Class A EQ from 75% regulatory limit to 50% limit
Environmental Performance
Reduced energy use from energy efficient blowers
Improved fuel efficiency – loaders, transport Class B
Reduced pretreatment NOVs (from 41 in 2006 to 18 in 2009)
LEED certification for Admin / Training building – demonstrated commitment
Interested Party Relations
Recognized improved public perception by regulators, neighbors
Quality Practices
Finalized Biosolids Master Plan – strategic plan for growth, basis for CIP funds
3C. Nonconformances
During this audit, KEMA found five (5) minor nonconformances with respect to the audit criteria, as
described below. Review of these nonconformances determined that they are not related and do not
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 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
requirements has not been identified as an “other” requirement within the CORPUD biosolids
management system.
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Minor Nonconformance JS/09-01/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.
Minor Nonconformance JS/09-01/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.
Minor Nonconformance JS/09-01/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.
Minor Nonconformance JS/09-01/Element 15
NBP EMS Element 15 requires that the annual
Biosolids Program Performance Report include a summary of performance for contractor biosolids
management activities. The biosolids program performance report for 2007 did not include or
reference contractor activities.
3D. Opportunities for Improvement
KEMA noted opportunities for improvement in the CORPUD biosolids program that are described in
the “Detailed Audit Results” section of this report.
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.
Report Date: February 17, 2009
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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 #3)
will be performed by KEMA on or about December 15 and 16, 2009, or at another date near
December 2009 as determined by CORPUD and KEMA. The scope of that audit will be consistent
with NBP requirements for interim audits and the agreed interim audit program that CORPUD and
KEMA have prepared.
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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 was used as a guide in performing each of the reviews
and audits described below.
4A. Significant Changes
CORPUD did not advise NBP and KEMA of any significant changes in the past year affecting their
biosolids program and/or critical control points.
Changes added prior to the previous audit are working effectively, including jet mixing (aeration
system), resumption in the use of a digester for aerobic digestion and addition of two biosolids
loading hoppers.
Some organizational changes have also occurred that do not directly affect the biosolids program.
4B. Review of Open Nonconformances
KEMA auditors reviewed corrective action taken in response to the following nonconformances that
remained open from the third party Interim Audit conducted by KEMA in December 2007.
Minor Nonconformance JS/07-01/ Elem 14
Not all formal corrective action plans that are apparently closed show the person authorizing the
closure or the conclusion for verifying effective completion of the actions.
Corrective Action:
In response to the above finding, CORPUD modified their procedure for
corrective and preventive action and the related form to require that an individual closing and
corrective action request sign and date the form. This nonconformance is now closed.
Minor Nonconformance JS/07-02/ Elem 15
The biosolids program performance report for 2006 has not been made available on the CORPUD
website, as required by internal procedures.
Corrective Action:
In response to the above finding, CORPUD modified their management
reviews to ensure biosolids program performance reports are communicated to interested parties
and made available on the website. The 2007 performance report is available on the website.
This nonconformance is now closed.
Minor Nonconformance JS/07-03/ Elem 16
Internal audits have not addressed policy commitment and therefore are not fully consistent with
EMS Manual procedures.
Corrective Action:
In response to the above finding, CORPUD included review of policy
commitments within their internal audit conducted in September 2008. This nonconformance is
now closed.
Minor Nonconformance JS/07-04/ Elem 16
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Internal audit reports do not make a conclusion related to the stated purpose of the audits (“to verify
effectiveness of the system process”).
Corrective Action:
CORPUD’s most recent internal audit (September 2008) includes
statement of the purposes / objectives of the audit and conclusions related to the purposes are
included in the audit report. This nonconformance is now closed.
Minor Nonconformance JS/07-05/ Elem 17
Management Reviews do not clearly address performance against policy commitments or make a
conclusion about the suitability, adequacy and effectiveness of the biosolids program / EMS and it is
not clear how recommendations for improvement resulting from the management reviews are being
implemented.
Corrective Action:
CORPUD’s most recent management review discussed performance
against policy commitments and the suitability, adequacy and effectiveness of the biosolids
management system. This nonconformance is now closed.
4C. Management System Effectiveness Reviews
The auditor reviewed the use and assessed the effectiveness of each of the following processes.
Management Involvement Process
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. Internal audits, corrective
actions, communications, changing circumstances are discussed as necessary in the meetings.
Goals & Objectives Process
Goals are established for the biosolids program as part of overall strategic and tactical initiatives,
including a 25 year “Biosolids Master Plan”. Progress towards goals and objectives is discussed
during quarterly meetings with the Director. All objectives were met in 2007/2008 fiscal year and
85% of objectives for 2008/2009 are on target.
Communications Program
CORPUD is receiving unsolicited input from users that the quality of their biosolids product has
improved in recent years (less odor, better color). 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. An annual “stakeholders” meeting is held as a channel of communication with
interested parties. CORPUD issued a Biosolids Program Performance Report for 2007 and 2008
and has made the most recent report available to the public via their website.

Report Date: February 17, 2009

Page 10

Biosolids EMS Audit Report
City of Raleigh Public Utilities Department
Interim Audit #2, January 26 - 28, 2009
________________________________________________________________________
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 address 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, except as noted below.
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.
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 management activities. The biosolids program performance report for
2007 did not include or reference contractor activities.
In addition, the following opportunities were noted:
Achieving a sustainable program (i.e. economic, environmental, social) was identified as a
fundamental principle for the CORPUD biosolids program. Including that principle directly in the
biosolids policy and establishing goals / objectives for sustainability could broaden the influence
for the biosolids program.
The relationship between biosolids goals and the “desired outcome” of public participation could
be clarified.
Departures from normal conditions that could lead to noncompliances, such as exceeding weekly
BOD limits in effluent water, could be addressed by the CAPA process.
Internal audits could be streamlined and focus on results that demonstrate effectiveness and/or
need for improvement.
4D. Audit – Biosolids Storage and Transportation + related contractor control
Class A EQ biosolids are produced in lime mixers, stored on a covered pad and shipped to land
application sites after quality is confirmed by lab test. Dewatered solids from the filter press is stored
briefly in hoppers and shipped to compost sites. Class B biosolids are shipped from aerobic
digesters to land application sites. Critical control points are in place and used to determine
necessary operational controls to ensure quality and minimize environmental impacts. The mixing /
hopper / truck loading facility was newly installed in 2007 and functions effectively. Two contractors
are involved (McGill and GFI) and contracts with each contractor specify performance requirements.
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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/09-04/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
In addition, the following opportunities were noted:
The silos containing lime used in mixing / preparing Class A biosolids could be labeled to show
hazards (e.g. NFPA label).
Operating panels such as that used for belt press #1 could avoid the use of handwritten notes
and scales.
4E. Audit - Biosolids Use – Composting + related contractor control (McGill Env’l)
Class A compost is produced at the McGill Environmental site in Chatham NC using dewatered
solids from the Neuse River plant. Steps include receiving inspection, mixing, aerated composting,
screening and windrow curing. Critical control points are understood and consistent with CORPUD
requirements. A written Operating Manual is in place.
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 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 requirements has not been identified as an “other”
requirement within the CORPUD biosolids management system.
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.
In addition, the following opportunities were noted:
Environmental performance could be included in the pre-qualification of contractors.
CORPUD inspections of contractor activities could specifically address requirements in Appendix
C of the Agreement with the contractor.
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The name of the material being shipped to McGill Environmental shown on weigh tickets could be
the same as that shown on bills of lading.
4F.

Audit - Competency, Awareness & Training

Plant-wide safety training occurs monthly and awareness of the biosolids management system and
biosolids program topics, such as changes, regulations and quality requirements, is included in those
discussions periodically. New employees receive EMS Awareness training as part of their orientation
training. Job task training needs are determined during annual performance appraisals. Job
qualifications are established in job descriptions.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
4G. Audit - Document Control & Recordkeeping
Documents and records requiring control are identified in the EMS Manual, including the person(s)
responsible for control. Documents reviewed are effectively controlled and necessary records are
being maintained.
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:
The responsibilities of the “responsible person” noted in document control and recordkeeping
procedures could be more clearly defined.
Considering documents of external origin (such as regulations) as a sub-category of documents
requiring control could simplify the document control procedure by separating those documents
that require approval from those that need only to be readily available.
4H. Audit - Emergency Preparedness
An incident requiring response to a large amount of fuel oil entering the plant headworks provided an
opportunity to observe the Neuse River plant emergency preparedness and a transaction test for the
management system. The event, which was caused by an upstream spill, could have seriously
affected wastewater treatment potentially cause serious environmental problems in nearby
waterways. . Plant personnel responded quickly and effectively to the disruption by diverting flow to
the EQ basin, cleaning equipment and upstream lines and collecting the hazardous material. Actions
taken were consistent with the site Emergency Preparedness and Response Plan. A full
investigation is planned.
Audit Result:

Report Date: February 17, 2009

Page 13

Biosolids EMS Audit Report
City of Raleigh Public Utilities Department
Interim Audit #2, January 26 - 28, 2009
________________________________________________________________________
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements.
In addition, the following opportunities were noted:
An internal incident investigation following the emergency incident that occurred January 27 could
help identify improvement opportunities, such as updating the Emergency Operation Plan and
more clearly identifying roles / responsibilities during an emergency.
4I.

Audit - Engineering (incl process design)

Capital Improvement Projects (CIP) are managed by the Construction / Engineering Group.
Consulting engineers and contractors are prequalified based on experience and references. When
projects are planned CORPUD uses a management of change procedure to communicate and plan
significant changes affecting the wastewater treatment, including biosolids.
Audit Result:
The above process was found to be functioning effectively and meet applicable NBP expectations
and requirements, except as noted below.
In addition, the following opportunities were noted:
A step within the Management of Change procedures to ensure critical control points and
operational controls are reviewed if necessary could help in keeping those key concepts current
and complete.
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APPENDICES
List of Participants
The following persons participated in this audit. Other persons provided additional explanations, as
necessary.
NRWWTP Personnel

Position

J Russell Allen
Burrell Brock
Aaron Brower
Darrell Crews
Dale Crisp
Marla Dalton
Winslow Davis
Don Edwards
Marti Gibson
Jesse Luper
Ken Waldroup
Jason Waters
T.J. Lynch
Tim Woody

City Manager
Industrial Pretreatment Coordinator
Construction Project Manager
Interim Laboratory Supervisor
Public Utilities Director
Environmental Coordinator
Operations Supervisor
Residuals Coordinator
Environmental Coordinator / EMS Coordinator
Assistant Reuse Superintendent
Asst Public Utilities Director
Land Mgmt Supervisor
WWTP Superintendent
Reuse Superintendent

Other
Clifton Baucom
John Baucom
JulianBaucom
William Baucom
Elisa Bierman
Judy Garrett
Ed Hardy
Mike Hom

Neighbor
Neighbor
Neighbor
Neighbor
Upper Neuse River keeper, Neuse River Foundation
Environmental Chemist, NCDENR
NCDER Biosolids Regulator
Environmental Engineer, EPA Region 4
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List of Documents & Records Reviewed
Attachment D – special conditions for contractors (11/16/07)
Bills of Lading (various)
City of Raleigh Biosolids Brochure (not dated)
City of Raleigh Biosolids Newsletter Jan 2008
CORPUD Biosolids Program Performance (Jan 2008)
Corrective Action Requests (various)
Critical control points and relevant environmental impacts (11/16/06)
DOP – Class B Quality Assurance (Sep 2005)
DOP Gravity Belt Thickeners 602-4-001-0 (Sept 05)
Emergency Plans Manual (9/07)
EMS Goals and Objectives – 2008
EMS Goals and Objectives – 2009
EMS Manual
EMS Team meeting minutes (various)
GFI Transportation contract 7/1/08
Management of Change – startup 5/28/08
Management Review mtg 8/7/08
McGill Annual Report 1/23/08
McGill driver meeting notes (11/19/08)
McGill Environmental Operating Plan
McGill sludge control sheet
Mgmt Review with dale 11/6/08
MSDS (various)
New Employee EMS awareness training
NRWWTP Investigation / Resolution Chart
Permit SWC19-06 NCDER (12/1/04)
Position Requirements & Duties (various)
Putting Biosolids o Work brochure
Request for Quotation – Dentrification Filter
Scale tickets (various)
Temperature Report – batch 10010507
Training for contractors (EMS & EOP) Jan 2009
Truck loading ticket station worksheet
Wastewater Collection & Treatment System Report 2007-8

END OF REPORT
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