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EXECUTIVE SUMMARY
DEKRA Certification Inc. (DEKRA) conducted an independent Verification Audit of the
management system being used by Knoxville Utilities Board (KUB) in managing its biosolids
program. The audit was performed at KUB’s request as part of KUB participation in the NBP EMS
Program and included a review of EMS documentation and an onsite audit at KUB facilities and
biosolids use sites August 29 to September 2, 2011, with a follow-up (Corrective Action) audit on
November 28 and December 19, 2011.
The purposes of this Verification Audit were to:
−

Verify that the management system being used by KUB in managing its biosolids activities
meets requirements of the National Biosolids Partnership’s EMS Program, in particular the
17 EMS Elements (audit criteria).

−

Confirm that KUB is managing their biosolids program effectively and in a manner that
meets NBP expectations, with practices and procedures being performed as documented.

−

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

The scope of this audit included KUB’s complete biosolids program, including activities within
KUB’s biosolids value chain. During the audit DEKRA reviewed processes and activities used by
KUB in managing its biosolids program and assessed the conformance of these processes with
NBP expectations and requirements of the NBP EMS Elements.
DEKRA determined that there were 2 major nonconformances and 8 minor nonconformances with
respect to the audit criteria during the onsite audit conducted August 29 to September 2, 2011.
KUB developed corrective action plans and took corrective action and the 2 major
nonconformances and 7 minor nonconformances were closed during DEKRA's follow-up audits on
November 28 and December 19, 2011. One minor nonconformance remains open and DEKRA's
Lead Auditor has approved corrective action plans for that nonconformance. Verification of
effective correction will occur during the next third party audit planned for October 2012.
Audit Conclusions
DEKRA has determined that:
−

The KUB biosolids management system is consistent with NBP expectations and meets
requirements of the NBP EMS Elements.

−

Use of a management system approach is generating positive outcomes for KUB’s biosolids
program in the areas of regulatory compliance, environmental performance, quality practices
and relations with interested parties.

Based on the results of this audit, DEKRA verifies that the Knoxville Utilities Board biosolids
management system meets NBP expectations and requirements of the NBP EMS Elements. We
recommend certification of KUB’s biosolids management system within NBP’s Biosolids
Management (EMS) Program.
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AUDIT DETAILS
2A. Agency Details and Biosolids Program
Agency Detail
Agency Name:

Knoxville Utilities Board, Knoxville Tennessee (referred to as KUB in this report)

Number of Employees = 55
Biosolids Production Sites:

Kuwahee Wastewater Plant, Knoxville, TN

Volume of Wastewater Treated = 35 MGD (average), with capacity 120 MGD
Biosolids Produced = currently 8,000 dry tons per year (100% Class B)
KUB Biosolids Program
KUB’s Biosolids Program includes defined processes for Pretreatment, Wastewater Treatment,
Solids Stabilization, Dewatering, Biosolids Storage and Transportation and Biosolids Use (including
agriculture land application). A contractor is responsible for operating the dewatering equipment
and for transporting and land applying KUB biosolids with direct supervision by KUB. 100% of KUB
biosolids produced at the Kuwahee Wastewater Plant are land applied on agricultural land under
agreement with the land owner.
KUB manages their biosolids program using a management system approach based on the NBP
EMS Elements. The goals of KUB’s Biosolids Management System, as stated in their Biosolids
Management Policy, are to:
−
−
−
−

Use best practices for managing biosolids, including compliance with all applicable
regulations
Follow sound environmental and agronomic programs, practices and procedures that
emphasize pollution prevention
Provide effective communication that promotes community and regulatory relations
Continually improve through periodic review and evaluation

2B. Audit Dates
This Verification Audit included the following phases:
Phase 1 – Documentation Review – reported June 24, 2011
Phase 2 – Onsite Audit – conducted August 29 to September 2, 2011 at the Kuwahee Wastewater
Plant and offsite biosolids use sites
Follow-up / Corrective Action Audit – conducted November 28, 2011 at the Kuwahee Wastewater
Plant
2C. Audit Team
KUB authorized DEKRA Certification Inc. to conduct this Third Party Audit of their biosolids
program. Mr. Jon Shaver led the audit on behalf of DEKRA. Mr. Shaver is certified as a Biosolids
EMS Lead Auditor and Biosolids Auditor by the National Biosolids Partnership. DEKRA asserts
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that both our firm and auditor each have an independent relationship with KUB that meets criteria
established by NBP for Third Party Audit Companies and Auditors.
2D. Audit Criteria, Scope and Methodology
Audit Criteria
Requirements stipulated in the National Biosolids Partnership (NBP) EMS Elements (May 2002)
and NBP’s Biosolids EMS Program were used as criteria for this audit.
Audit Scope
The scope of the audit included all parts of the KUB biosolids program, which encompasses
pretreatment, wastewater treatment and solids generation, solids stabilization, handling and
storage, biosolids transportation and biosolids land application, with special attention to practices
and management activities that directly support biosolids-related operations, processes and
activities.
The audit included the following topics, consistent with NBP requirements and the Scope of Work
agreed by KUB and DEKRA.
1. Review of KUB’s EMS Documentation describing the KUB biosolids management system and
its use.
2. Examination of outcomes being achieved in the areas of regulatory compliance, interested
party relations, environmental performance and quality practices.
3. Process Audits (covering requirements of applicable EMS Elements and review of process
effectiveness):
− Biosolids stabilization, conditioning, handling, onsite storage
− Biosolids Dewatering
− Biosolids Transportation
− Biosolids Use – Agriculture Land Application (2 locations)
− Communications Program
− Competency, Awareness and Training
− Compliance (with legal and other requirements)
− Control of Contractors
− Corrective and Preventive Action
− Critical Control Points and Operational Controls
− Document Control and Recordkeeping
− Emergency Preparedness and Response
− EMS Planning
− Goals and Objectives (for Improvement)
− Incoming sludge (from external plants)
− Internal EMS Audits
− Management Involvement (incl policy, management review)
− Maintenance
− Pretreatment
− Wastewater treatment and solids generation
Final December 20, 2011
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Audit Methodology
DEKRA conducted this audit at the Kuwahee Wastewater Plant and KUB offices in Knoxville, TN,
including KUB and related Synagro operations, and at two land application sites where KUB
biosolids are being used.
The audit was conducted by qualified auditors following guidelines stated in the NBP Auditor
Guidance (August 2007). Using sampling techniques, auditors 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 written procedures. Interested parties were interviewed and transaction tests were performed
to verify the effectiveness of the management system. This audit was conducted as a systems
audit and is not a verification of compliance with any legal requirements applicable to biosolids
practices performed by the agency or its contractors.
2E. Reference Materials
The following documents were used as references during this audit:
KUB 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
2F.

Definitions of Audit Findings and 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 DEKRA’s verification to be issued.
Minor Nonconformance – an isolated departure from requirements that does not represent a
systemic failure. Minor nonconformances require timely and effective correction. Verification of
effective correction by a certified DEKRA auditor is necessary for DEKRA’s Verification to continue.
Opportunity (for improvement) – possible improvement in the EMS based on auditor observations.
There is no obligation for action in response to these observations.
2G. 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. Information about the appeals process is available from the National Biosolids
Partnership. Contact Mr. Jim Cox (703-684-2438, jcoxl@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 from DEKRA (contact Pierre Salle,
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pierre.salle@DEKRA.com or Jon Shaver jon.shaver@DEKRA.com) or from NBP (contact Jim Cox,
jcox@wef.org).
2H. Additional Information
Further information about this audit and/or the National Biosolids Partnership Biosolids Program
can be obtained from Knoxville Utilities Board, Knoxville TN. Contact Ms. Adonia Phillips
(telephone: 865-594-7627, e-mail: adonia.phillips@kub.org).
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SUMMARY OF AUDIT RESULTS
3A. Verification Conclusion
Based on results of this audit, DEKRA issues the following Verification Statement concerning the
KUB’s biosolids management system.
“DEKRA Certification, Inc. has independently verified that the biosolids management system being
used by the Knoxville Utilities Board supports continual improvement in environmental
performance, meeting regulatory compliance obligations, utilizing good management practices and
creating meaningful opportunities for public participation and is in conformance with requirements
of the National Biosolids Partnership Biosolids EMS Program.”
3B. Strengths Observed
During this audit, DEKRA noted the following strengths in the KUB biosolids management system.
−

The “biosolids dashboard” provides an immediate visual indication to operators (and others)
about performance of the biosolids operation. This may be a best practice for the industry.

−

An active and effective pharmaceutical take-back program has been in place for approximately
3 years, including cooperation between several public agencies.

−

A thorough Corrective / Preventive Action process is used.

3C. Outcomes
The KUB biosolids program is improving through the use of a systematic approach to managing
their biosolids program. The following improvement outcomes within the past two years were
confirmed.
Environmental Performance
Use of centrifuge dewatering has reduced dewatering costs from $1.5M/year to <$1M/year and
resulted in improved quality (visually appealing, little or no odor). Cost reduction from energy
efficiency and less chemical use.
Application of biosolids on fields growing switchgrass that is subsequently used as biofuel is a
sustainable use that avoids any possible controversy about livestock feed.
Biosolids Quality
Biosolids dashboard provides real time data monitoring plant operations.
Improved operating consistency in product quality has increased efficiency and plant capacity.
Volume of biosolids reduced from 14KTPY to 8KTPY
Regulatory Compliance
Operations monitoring performance monthly, despite only requiring bi-monthly allows predictive
operation and more efficient response to potential problems.
Interested Party Relations
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Additional external communication channels (e.g. biosolids on website)has increased awareness
and led to confidence about further external communication (e.g. biosolids sign)
Relationship with contractor (Synagro) continues to improve. Cooperation in developing
community relations, awareness of operating concerns.
3D. Audit Findings – Nonconformances Remaining Open
The following minor nonconformance identified during the audit has not yet been fully corrected.
KUB has prepared corrective action plans that have been approved by the Lead Auditor.
Minor Nonconformance JS 11-04 NBP EMS Element #8 requires that KUB maintain training to
ensure employees responsible for specific biosolids management activities are competent. The
defined training needs for some key job categories (e.g. Op Tech 3) do not include some required
regulatory training and some on-the-job training and are therefore incomplete.
3E. Audit Findings – Nonconformances Closed
During the initial onsite audit (August 29 to September 2, 2011) DEKRA found nonconformances in
the KUB management system. As a result, KUB took corrective action and DEKRA reviewed the
effectiveness of that corrective action. The results of that review are noted below
Minor Nonconformance JS 11-01 NBP EMS Element #1 requires that EMS documentation (EMS
Manual or equivalent) describe applicable policies, programs, plans, procedures and management
practices in the EMS.
The KUB EMS Manual does not include the following required documentation:
− Potential Environmental Impacts noted in the Critical Control Points table do not mention
impacts that can or do occur such as greenhouse gas, air emissions, land contamination,
energy use, noise.
− There is no written procedure for assuring compliance with contractor “Letter of
Understanding” identified as an “other requirement” in the supplementary “list of legal and
other requirements”.
Corrective Action – KUB determined that this nonconformance was caused by incomplete
documentation . In response they developed documents that address the missing subjects
listed in the nonconformance. Review of this action verified that it was effective. This
nonconformance is now closed.
Minor Nonconformance JS 11-02 KUB’s definition of “control points” and “operational controls”
says they address legal, quality and public acceptance requirements (in addition to environmental
impacts).
The “critical control points” table referenced in KUB Element 3 does not clearly include legal, quality
or public acceptance requirements.
Corrective Action – KUB determined that this nonconformance was caused by lack of complete
understanding. In response they revised their identification of critical control points (referred to
as “operational control points”) to include regulatory compliance, environmental performance,
quality and interested party relationship that requires control within each biosolids value chain
category and determined applicable operational controls for these. The document is now used
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as a plan for ensuring operational controls are in place and effective and for training operators.
Review of this action verified that it was effective. This nonconformance is now closed.
Minor Nonconformance JS 11-03 NBP EMS Element #5 requires that biosolids goals and
objectives be measurable. Some of the “Biosolids EMS Objectives” developed for 2011 do not
have measurable targets or results (e.g. achieve a higher level of environmental stewardship and
regulatory compliance”, “expand tracking tools and analysis”).
Corrective Action Plan – KUB determined that this nonconformance was caused by an
incomplete process for establishing biosolids goals and objectives. In response, they modified
their process to require that goals and objectives be measureable and developed goals and
objectives for 2012 that met the SMART criteria. This nonconformance is now closed.
Minor Nonconformance JS 11-05 NBP EMS Element #9 requires the Communications Program
make information about the periodic Biosolids Management Program Performance Report and third
party EMS verification audit results available to interested parties.
The “BEMS Communications Plan” does not include Third Party Audit results or Annual Biosolids
Program Performance Reports, how these are communicated (and to whom) or responsibility.
Corrective Action – KUB determined that this nonconformance was caused by incomplete
documentation (of the Communications Plan). In response they revised their Communications
Plan to show internal and external communications, responsibilities and timing . Review of this
action verified that it was effective. This nonconformance is now closed.
Minor Nonconformance JS 11-06 NBP EMS Element #10 requires that KUB ensure contractors
establish operational controls and monitoring / measuring practices.
The Letter of Understanding between Synagro and KUB is not specific with respect to expected
Synagro operational controls and monitoring / measurement practices.
Corrective Action – KUB determined that this nonconformance was caused by an incomplete
process for identifying contractor responsibilities. In response they added contractor
responsibilities defined in the EMS Elements to the proposed contract wording. In addition,
they developed a process for communicating with contractors about ongoing biosolids activities,
and assessing and discussing contractor performance. Review of this action verified that it was
effective. This nonconformance is now closed.
Minor Nonconformance JS 11-07 NBP EMS Element #12 requires control of Biosolids
Management Program documents.
Some process drawings (e.g. P&IDs) for plant equipment are not kept up to date and there is no
evidence that SOPs are being reviewed unless they are revised.
Corrective Action – KUB determined that this nonconformance was caused by incomplete
review step in the Quality System document control process. In response they modified the
document control process to ensure controlled documents, such as operating procedures, are
reviewed and that the review is recorded. Review of this action verified that it was effective.
This nonconformance is now closed.
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Major Nonconformance JS 11-08 NBP EMS Element #13 and the Letter of Understanding
between KUB and Synagro require that KUB evaluate Synagro performance in meeting their roles
and responsibilities.
No evaluation of Synagro performance has occurred since the LOU originated in March 2010.
Corrective Action – KUB determined that this nonconformance was caused by a lack of formal
process . In response they included the Systems Operations internal assessment process for
reviewing contractor performance. These reviews will occur quarterly and one review has been
completed and reported to KUB management. Review of this action verified that it was
effective. This nonconformance is now closed.
Major Nonconformance JS 11-09 NBP EMS Element #14 requires corrective action plans with
root cause analysis be developed to address identified nonconformances.
None of eight nonconformances found in the internal audit conducted November 2010 had a cause
analysis and five of these not verified as effectively corrected, demonstrating that effective
corrective action plans were not developed.
Corrective Action – KUB determined that this nonconformance was caused by a lack of
requirement in the internal audit process to issue a corrective action with root cause analysis for
audit nonconformities. In response, KUB re-designed their process to ensure all major internal
audit findings and all external audit findings are handled using the CAPA process and to ensure
root cause analysis is performed for those findings. Review of this action verified that it was
effective. This nonconformance is now closed.
Minor Nonconformance JS 11-10 NBP EMS Element #5 requires that action plans, including
steps, responsibilities and timing, be developed for achieving biosolids goals and objectives. The
action steps referred to as “objectives” for achieving 2012 “goals” do not fully include
responsibilities and timing.
Corrective Action Plan – KUB determined that this nonconformance was caused by an
incomplete process for establishing action plans for achieving biosolids goals and objectives.
In response, they modified their process to require an action plan for each objective and
developed action plans, including timing & responsibility, for each objective. This
nonconformance is now closed.
3F.

Opportunities for Improvement

The following opportunities for improvement in the KUB biosolids program were noted during the
audit.
Management Involvement
− The Biosolids Policy could be phrased in a way that is easier remember so that their
contribution is understood and could be more readily available to interested parties using the
website to obtain information about the KUB biosolids program.
− Responsibilities of the EMS Coordinator could include evaluating performance of the biosolids
management system and reporting that performance to management.
Communications Program
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− The Communications Plan could more clearly note communications that have specific
required timing (e.g. Annual Performance reports) to ensure these are done and not just
considered guidance.
− The Communications Plan includes several possible items that are being communicated
externally. This list could be simplified to those that have a high priority and/or are in
response to interested party concerns.
Operational Controls
− The term “critical control points” used in EMS Documentation could be changed to
“operational control points” to make this concept more readily understood by operators.
− SOPs could include a section that summarizes applicable environmental, health and safety
risks.
− Key performance indicators (KPI) could be used to monitor performance in key operating and
maintenance areas.
− Handwritten notes and measurement scales could be avoided to ensure equipment operates
correctly.
− Operator daily logs used in KUB and by Synagro operations could be more specific about
whether operating conditions are acceptable and note any corrections needed and/or work
orders issued.
− A formal “management of change” procedure could be helpful in planning changes affecting
operational controls.
Corrective and Preventive Action
− The definition of preventive action in the EMS Manual could be more accurate and the
definition of corrective action could be simplified and refer to actual use of the CAPA process.
3G. Agreements
KUB and DEKRA will develop an Interim Audits Program to cover audits of the KUB Biosolids
Management System during the four years between Verification and Reverification Audits. These
interim audits will be conducted to verify that KUB’s biosolids management system is functioning
effectively and continues to conform with NBP expectations and requirements. Interim Audit #1 will
be conducted in October 2012 as a third party audit, with exact dates to be determined. A full
Reverification Audit is due in 2016.

Final December 20, 2011

Page 12

Biosolids EMS Verification Audit Report
Knoxville Utilities Board, Knoxville Tennessee
________________________________________________________________________
AUDIT OBSERVATIONS
The following describes the results of DEKRA’s audit of each management system process
included in the Scope of Work for this audit and the level of conformance of the process with
applicable requirements of the NBP EMS Elements.
4A

EMS Documentation

KUB’s Environmental Management System (EMS) Manual and supporting documents describe the
management system being used in managing their biosolids activities. The manual is organized to
correspond to the NBP EMS Elements. It is available on the KUB website. DEKRA reviewed this
documentation (EMS Manual (dated 4/22/11) for conformance with NBP requirements and sent
results to KUB in advance of the onsite audit. KUB made some corrections prior to the onsite audit.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4B

Biosolids Stabilization, Conditioning, Handling and Onsite Storage

KUB stabilizes solids from primary and secondary treatment using anaerobic digestion. Two
digesters are used as holding tanks. Qualified operators control these operations using a SCADA
system. Regular inspections occur. SOPs are available and daily operating records are kept.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4C

Biosolids Dewatering

Stabilized solids are dewatered by centrifuges operated by Synagro at the Kuwahee Plant.
Qualified operators control the centrfuges through automatic controls and ongoing onsite
inspections. SOPs are available and daily operating records are kept.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4D

Biosolids Transportation and Offsite Storage

Synagro transport dewatered biosolids (approx 25-28% solids) to field locations in their own
vehicles and maintain these vehicles in suitable condition. No offsite storage occurs, except if
weather conditions do not permit spreading on fields. Records of shipments and driver logs are
maintained.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
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4E

Biosolids Use – Agriculture (at 2 external locations)

Two land application sites were visited where KUB biosolids are applied, including the Young Farm
in Jefferson County and Congleton Farm in Loudon County.
Synagro land applies biosolids on TDEC permitted fields and make arrangements in advance with
the land owner. Fields are used to grow pasture, hay and switchgrass. The switchgrass grown is
used in biofuel applications. Synagro prepares and maintains plans for each field and records of
bioslids application. Land owners are pleased with the biosolids product.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4F

Communications Program

KUB has an extensive list of external and internal communications (referred to as “Communications
Plan”). Interested parties interviewed, including regulators and members of the public, confirmed
the external communications program is functioning as intended.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4G

Competency, Awareness and Training

Training requireents are defined and provided through Human Resources, including training
required by regulations, job qualifications and EMS Awareness. Records of personnel competency
and training are kept.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements, except as noted below:
Minor Nonconformance JS 11-04 NBP EMS Element #8 requires that KUB maintain training
to ensure employees responsible for specific biosolids management activities are competent.
The defined training needs for some key job categories (e.g. Op Tech 3) do not include some
required regulatory training and some on-the-job training and are therefore incomplete.
4H

Compliance (with legal and other requirements)

KUB stays current on regulations (and permits) through ongong communication with regulatory
agencies, technical subscriptions and industry discussions. A transaction test was performed for
an updated TDEC Guideline for biosolids land application and it was detrmined that personnel were
aware of this change and implemented it properly. Ongoing compliance is monitored by operators
ensuring plant operations stay within established ranges and through daily monitoring by plant
management. No noncompliances have occurred in several years, but if they did changes would
be established through the EMS Corrective and Preventive Action process.
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Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4I

Control of Contractors

A contractor manages the dewatering (centrifuge) operation at the Kuwahee plant, trasnports
bioslids to pre-arranged land application sites and spreads biosolids on those sites. A contract
defines legal arrangements between KUB and Synagro and a “letter of understanding” establishes
management responsibilities and expectations of each party.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4J

Corrective and Preventive Action

A robust Corrective and Preventive Action process is available through the KUB Quality Systems
Group. This process is voluntarily used to define the nature of a correction (containment) or
corrective action. The latter requires cause analysis and closed loop action and verification. KUB
intends that several problems / deficincies be corrected through the CPAR process, including audit
nonconformances.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4K

Critical Control Points and Operational Controls

Critical control points (referred to as “operational control points” by operators) are listed in the EMS
Manual for each Value Chain step with related operational controls and environmnetal impacts.
The defined critical control points and operational controls match actual operations and are
consistent in scope with the NBP Manual of Good Practice.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4L

Document Control and Recordkeeping

A four-tired approach is used to define the nature of documents consistent with KUB’s Quality
System. Documents and records requiring control are listed, including the person responsible.
Records retention is consistent with KUB’s retention procedures.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
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4M

Emergency Preparedness and Response

Emergency plans are in place for site emergencies and people safety. Emergency exercises are
conducted periodically, with lessons learned recorded and changes implemented as necessary.
Operators have completed 24 hour Hazwoper training. A Biosolids Spill Response Plan is used by
both KUB and Synagro. Biosolids transportation vehciles have emergency procedures and
equipment in place.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4N

EMS Planning

KUB management feel that a management system approach will help them establish a biosolids
program that provides accountability, environmnetal responsibility and community acceptance.
Intersted party input can occur directly (e.g. website) or indirectly (e.g. comments at various
meetings). Biosolids program and EMS roles and responsibilities are defined in an EMS Manual
and communicated through training programs. An EMS Coordinator has been appointed to
represent KUB management and ensure the system functions as intended. An EMS Management
Team assists in these responsibilities. KUB management is aware of public input and considers
this in managing their biosolids program with the intention of continually improving public
acceptance.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4O

Goals and Objectives (for Improvement)

KUB “corporate objectives” are used as a starting point for Biosolids Goals established by plant
management consistent with their Biosolids Policy. The EMS Management Team develps specific
objectives for achieving each of the Biosolids Goals that includes action steps, responsibilities and
desired timing. The EMS Team monitors progress in achieving objectives during quarterly reviews.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements, except as noted below:
Minor Nonconformance JS/11-03 NBP EMS Element #5 requires that biosolids goals and
objectives be measurable. Some of the “Biosolids EMS Objectives” developed for 2011 do not
have measurable targets or results (e.g. achieve a higher level of environmental stewardship
and regulatory compliance”, “expand tracking tools and analysis”).
Minor Nonconformance JS/11-10 NBP EMS Element #5 requires that action plans, including
steps, responsibilities and timing, be developed for achieving biosolids goals and objectives
The action steps referred to as “objectives” for achieving 2012 “goals” do not fully include
responsibilities and timing.
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4P

Incoming Materials (from external locations)

Sludge from three other KUB wastewater treatment plants in the Knoxville area are fed to the
headworks of the Kuwahee plant. Material from Loves Creek and Fourth Creek plants is fed to the
collection system and material from Eastbridge is received by truck. In addition, the Kuwahee Plant
recieves nonhazardous leachate from nearby landfills. The nature of these materials is monitored
and managed through the KUB Pretreatment Program. Plant personnel supervise truck deliveries.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4Q

Internal EMS Audits

An annual internal audit is conducted by KUB personnel to assess EMS effectiveness and
conformance with requirements of the EMS Elements. The EMS Management Team reviews
findings to detrmine corrective actions needed and, if necessary, the Quality System Corrective and
Preventive Action Process tool is used.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4R

Management Involvement (incl policy, management review)

KUB’s Biosolids Management Policy includes commitment to the NBP Code of Good Practice. The
Plant Manager (also responsible for the Biosolids Program) has approved this policy and it is
posted on the KUB website and at several locations throughout the plant. KUB management
reviews biosolids program performance weekly and the EMS Management Team conducts a formal
management review quarterly. The EMS Coordinator implements changes resulting from that
review.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4S

Maintenance

Maintenance personnel see their role as “keeping the plant running”. Information about equipment
is maintained, including manufactuers’ recommendations for maintenance. A work order system is
used to communicate maintenance work. An extensive preventive maintenance program is in
place (>1000 PMs). A program is underway to develop a more complete method of recording and
tracking equipment maintenance.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
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4T

Pretreatment and Collection

KUB manages a Pretreatement Program to ensure incoming wastewater is identifiable and meets
requirements. An industrial permitting program is monitored. The KUB laboratory is State certified.
A fats / oils / grease program is in place, including licensing of haulers who are also trained to
inspect grease traps. A robust pharmaceutical voluntary “take-back” program is in place with
cooperation from several public agencies.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
4U

Wastewater Treatment and Solids Generation

Incoming wastewater feed is first screened and then passed through primary and secondary
clarifiers. Primary sludge is thickened (gravity thickeners) and mixed with secondary sludge from
Dissolved Air Flotation units. The combined sludge is sent to the digesters. Wastewater is
disinfected (chlorine) to meet TMDL requirements.
Audit Results
Audit of the process described above found it meets NBP expectations and conforms to applicable
requirements of the EMS Elements:
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APPENDICES
Appendix 1

List of Participants

The following persons participated in this audit. Other persons provided additional explanations, as
necessary.
KUB Personnel
First Name
Debbie
Brittney
Bill
Coy
Stephanie
Mary
Les
Steve
Daniel
Charter
Jimmy
Andy
Pat
Renee
Josh
Steve
Wayne
Tom
Tim
David
Carol
Adonia
Larry
Faye
Chris
Ted
Sherry
Jason
Gretchen

Surname
Ailley
Anthony
Bailey
Bays
Boruff
Brown
Cate
Clettenberg
Dodson
Doyle
England
Entrekin
Green
Henderson
Johnson
Johnston
Loveday
McClain
Moore
Obenschain
Payne
Phillips
Roach
Thacker
Thomas
Tyree
Walters
Watters
Weir
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Position
Regulatory Compliance Manager
Business Management Analyst – Community Relations
Operations Supervisor (Synagro)
Communications Specialist
Operations Manager (Synagro)
Pretreatment Coordinator
Operator
Operator
Technical Service Manager (Synagro)
Maintenance Supervisor
Plant Supervisor
Regulatory Specialist
Business Management Analyst
Business Management Analyst
Engineer
Maintenance Technician
Vice President
Maintenance Technician
Regulatory Specialist
Program Technician
HR Team, Leader – Training
EMS Coordinator
Operator
Plant Technician
Regulatory Specialist
Plant Manager
Business Management Analyst
HR Intern
Business Management Analyst
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Contractors
First Name
Cinthia
Bill
Stephanie
Daniel
Jimmy
Wayne

Surname
Broyles
Bailey
Boruff
Dodson
Munsey
Pearson

Position
Dewatering Operator (Synagro)
Operations Supervisor (Synagro)
Operations Manager (Synagro)
Technical Service Manager (Synagro)
Driver (Synagro)
Field Manager (Synagro)r

Interested Parties
First Name
Peg
Ronnie
Bob
Pat
Matthew
John
Harvey

Appendix 2

Surname
Beute
Nease
O’Dette
Robinette
Snyder
West
Young

Position
IJAMS Community Programs
Knox County Health Dept
TDEC Biosolids Regulator
PACE10 Partners Council
Student (Observer)
TDEC Biosolids Regulator
Farmer

Documentation / Objective Evidence Reviewed

BEMS Communications Plan 11/11/11
BEMS Manual 8/25/11
Biosolids dashboard
Biosolids document repository
Biosolids goals and objectives – 2012
Biosolids Performance Report 2010 May 20 2011
Brochure – Biosolids Beneficial Reuse
Communications Plan 4/14/11
Consolidated Biosolids Spill Response Plan – Synagro 3/10/10
Contractor assessment 10/27/11
Corporate Goals
CPARs (various)
DAF Startup Procedure
Dewatering Daily Log
e-mails (various)
Emergency Communication Plan with Biosolids Contractor (7/19/10)
Emergency Response Plan 7/25/11
EMS Audit Report November 2010, October 2009
EMS Manual (+ procedures) May 2011
EMS Roles and Responsibilities
Environmental Compliance Advisor (BLR)
KUB Biosolids Policy Statement
Letter of Understanding – KUB and Synagro 3/15/10
List of critical control points and operational controls
Maintenance Schedules Summary 8/28-9/1/11
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Management Review Report 3/29/2011
MSDS )various)
NANI Report 7/21/11
Newsnet Newsletter June 2011
NIM / ICS training records (various)
Operational Controls 10/25/11
Operating Logs (various)
Plant Drawings (various)
Pretreatment Program Manual
Process Improvement Checklist
Required Training – Op Tech 1, 2, 3
SCADA screens and information (various)
SOPs (various)
Synagro SOPs – Dewatering (various)
Synagro contract
Systems Operation s-CAPA
Tennessee Environmental Laws Circulation
Training records (Synagro) (various)
Training records (various)
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