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1.

EXECUTIVE SUMMARY

KEMA-Registered Quality Inc. (KEMA) conducted an independent Verification Audit of the
management system being used by the City of Mankato Wastewater Treatment Plant (Mankato) in
managing its biosolids program. The audit was performed November 23 and 24, 2009 at the
request of the National Biosolids Partnership (NBP) as part of the City of Mankato’s participation in
the NBP EMS Program. A follow-up audit was conducted in January 2010 to address one
nonconformance.
The purposes of this audit were to:
−

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

−

Confirm that the City of Mankato biosolids management program is functioning effectively
and as intended, with practices and procedures being performed as documented.

−

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

The scope of this audit included the full City of Mankato biosolids program, as defined in their
Biosolids Environmental Management System (EMS) Manual, and covered all activities within the
City of Mankato’s biosolids value chain.
During the audit KEMA reviewed processes and activities used by City of Mankato in managing its
biosolids program and assessed the conformance of these processes with expectations and
requirements of the National Biosolids Partnership EMS Elements. Four minor nonconformances
with requirements oft the NBP EMS Elements were identified. One major nonconformance identified
during the onsite audit was corrected following the audit. In addition, KEMA identified strengths in
the City of Mankato biosolids EMS and examined outcomes being achieved by using a management
system approach in the areas of regulatory compliance, environmental performance, relations with
interested parties and biosolids quality practices. The identified strengths, outcomes and
nonconformances are detailed in the body of this report.
Based on the results of these two audits, KEMA has verified that the City of Mankato biosolids
management system meets the expectations and requirements of the National Biosolids Partnership
EMS Program and is performing effectively. Beneficial outcomes are being achieved in the areas of
regulatory compliance, environmental performance, quality practices and relations with interested
parties. We recommend that the City of Mankato Wastewater Treatment Plant be certified within the
NBP EMS Program.

January 12, 2010

Page 3

Biosolids EMS Verification Audit Report
City of Mankato Wastewater Treatment Plant, Mankato MN
________________________________________________________________________
2.

AUDIT DETAILS

2A. Local Agency Details
Agency Name, Location: City of Mankato Department of Works, Mankato, MN
Biosolids Production Location(s):

City of Mankato Wastewater Treatment Plant, Mankato MN

Number of Employees (approximate):

11

Volume of Wastewater Treated (approximate):

= average 7 MGD

Tons of Biosolids Produced (approximate): 1,000 dry tons per year (Class B)
Biosolids Use / Disposition Sites Audited
Guentzel farm Eagle Lake MN
Contractors Participating in Audit
Mike Cemensky
2B. Audit Team
The National Biosolids Partnership assigned KEMA-Registered Quality Inc. to perform this audit on
their behalf. The audit was performed by Mr. Jon Shaver. Mr. Shaver is qualified as a certified
Biosolids EMS Lead Auditor and Biosolids Auditor by the National Biosolids Partnership. KEMA
asserts that our firm and auditors have an independent relationship with the City of Mankato that
meets criteria established by the National Biosolids Partnership for Third Party Audit Companies and
Auditors.
2C. Audit Criteria
The audit was conducted to verify that the management system being used by the City of Mankato
in managing biosolids activities that it performs or controls is consistent with expectations of the
National Biosolids Partnership EMS Program and meets requirements of the NBP EMS Elements.
2D. Audit Scope and Methodology
The scope of this audit included all parts of the City of Mankato biosolids program, which
encompasses pretreatment, wastewater treatment and solids generation, 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 audit included the following topics, consistent with NBP requirements and the Scope of Work
agreed by NBP and KEMA dated June 7, 2009.
1. Review of documentation describing the 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.
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3. Process Audits (covering requirements of applicable EMS Elements and review of process
effectiveness):
− Communications (internal & external)
− Competency, Awareness & Training
− Critical Control Points & Operational Controls (Identification)
− Emergency Preparedness & Response
− Improvement Processes (including Goals & Objectives, Internal Audit, CAPA)
− Management System Planning & Review (including Policy, Public Participation, Roles &
Responsibilities, Management Review)
− Operational Control – Pretreatment, Wastewater Treatment & Solids Generation,
Biosolids Stabilization, Conditioning & Handling, Biosolids Storage & Transportation
Maintenance
− Biosolids Land Application + related contractor control
The audit was conducted by qualified auditors following guidelines stated in the NBP Auditor
Guidance (August 2007) and KEMA’s Biosolids EMS Audit Planning Guide. 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:
City of Mankato 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 & 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
a 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. Strengths Observed
During this audit KEMA noted the following strengths in the City of Mankato biosolids management
system.
−

Employees are engaged and interested in devloping an effective management system

−

An excellent employee-developed training program is in use covering the Mankato Biosolids
EMS & NBP

−

The success of the initiative to have dentists add amalgam separators and the effort to help
pharmacies responsibly handle pharmaceutical waste are good examples of using outreach to
improve biosolids quality.

3B. Outcomes
The City of Mankato biosolids program is improving through the use of their biosolids management
system. The following improvement outcomes within the past two years were confirmed.
Regulatory Compliance
−

Improved documentation and recordkeeping in the laboratory has resulted in NELAP
certification.

Environmental Performance
−

Use of overhead transfer lines for methane from digesters has increeased gas availability,
resulting in use of 95% of methane generated. This has saved energy costs and reduced
greenhouse gas emissions.

−

A study is underway to detrmine optimum ways to reduce electric energy use.

Quality Practices
−

Solids content in biosolids being sent for land application has increased from 18% to 20% in past
year, resulting in better quality product and lower transportation / energy cost.

−

Improved communcations to/from biosolids spreading contractors resulting in better
understanding and control.

Interested Party Relations
−

Weekly staff meetings have resulted in better internal communication and increased operator
awareness and involvement.

3C. Audit Findings – Nonconformances
The following nonconformances were found with respect to expectations of the National Biosolids
Partnership EMS Program and requirements of the EMS Elements.
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Minor Nonconformance JS/09-01/1
NBP EMS Element 1 requires that EMS Docmentation
include specific EMS procedures.
The City of Mankato “EMS Manual” does not clearly describe the following:
− Identifying and tracking “other” requirements
− Methods for ensuring contractors implement operational controls and emergency plans
− Description of how 2-way external communication occurs
Minor Nonconformance JS/09-02 NBP EMS Element 5 requires biosolids goals and objectives for
improvement that are measurable and reflect identified priorities. Some of the agency’s stated
priorities, such as beneficial reuse and public acceptance, are not included in their biosolids goals
and some of the 2009 objectives are not measurable (e.g. participate in source reduction programs,
provide adequate training). Although not systemic, these omissions are not consistent with
expectations of the NBP EMS Program
Minor Nonconformance JS/09-03/8
NBP EMS Element 8 requires that training program(s) be
established to ensure employees are competent in assigned tasks. Some training being used for
operators and maintenance personnel are not defined within the agency’s management system.
Minor Nonconformance JS/09-04 / 12 NBP EMS Element 12 requires that documents and records
be established and maintained for the biosolids program. The agency’s Emergency Response Plan,
is being controlled, however this important document is not included in the list of documents that
require control.
3D. Closed Nonconformances Identified During This Audit
During the onsite audit, KEMA identified the following major nonconformance with respect to
requirements of the NBP EMS Elements.
Major Nonconformance JS/09-05 / 16&17 NBP EMS Element 16 requires that internal audits
determine whether biosolids management policy is being met and Element 17 requires that
management reviews include review of performance relative to policy commitments. Performance
against policy commitments was not included the internal audit conducted in November 2008 or
evaluated in the management review conducted August 2009.
Corrective Action – In response to the above nonconformance, the City of Mankato took corrective
action by assessing their performance against policy commitments and reviewing results of that
assessment in a management team meeting conducted January 5, 2010. This nonconformance is
now closed.
3E. Audit Findings – Opportunities for Improvement
The following opportunities for improvement in the City of Mankato biosolids program were noted
during the audit.
−

Requirements and expectations for contractors related to the EMS could be included in request
for quotation and approval of contractors.
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−

Development of critical control points and operational controls could include desired regulatory
compliance, quality and interested party relations, in addition to environmental impacts.

−

Environmental impacts shown for critical control points could be described more simply and
include impacts such as energy use, GHG emissions, water / air pollution, as applicable.

−

Standard operating procedures could include applicable regulatory requirements, environmental,
health and safety risks, quality and interested party requirements.

−

Emergency drills could be conducted in addition to table top exercises to assess the
effectiveness of Emergency Response Plans and to provide training in these plans.

−

Internal audits could be performed more frequently than every 12 to 24 months, especially
considering the newness of the EMS and the areas for potential problems.

−

The Corrective Action Process could include various types of corrective action and analysis of
repeating causes. Preventive action could be developed to address cause of cause for those
systemic problems.

3F.

Verification Conclusion

Based on results of this audit, KEMA is able to issue the following Verification Statement concerning
the City of Mankato’s biosolids program:
“The City of Mankato Wastewater Treatment Plant has been independently verified by KEMARegistered Quality Inc. as having an effective biosolids environmental management system that
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.”
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
The City of Mankato has developed written plans for correcting all nonconformances found during
this audit. KEMA’s Lead Auditor has reviewed those corrective action plans and determined that
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Page 8

Biosolids EMS Verification Audit Report
City of Mankato Wastewater Treatment Plant, Mankato MN
________________________________________________________________________
effective implementation of the planned action will correct the respective nonconformances. City of
Mankato will implement the approved plans in a timely manner and review the corrections internally
within 6 months. The effectiveness of actions taken to correct nonconformances will be verified
during the next assigned third party audit.
An Audit Program will be developed with agreement by the City of Mankato and KEMA to cover the
4 interim years between verification and re-verification (due in 2014).
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4.

AUDIT OBSERVATIONS + 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 found
during the documentation review and October verification audit that were closed following the initial
onsite audit are summarized in Section 3 of this report.
4A. EMS Documentation Review
City of Mankato’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 City of Mankato website.
Detailed results of KEMA’s initial documentation review were sent to the City of Mankato in advance
of the onsite audit and several corrections were made prior to the onsite audit.
Audit Results
Review of the BMS Manual and other documentation found that documentation meets NBP
expectations and conform to applicable requirements of the EMS Elements, except as noted below.
Minor Nonconformance JS/09-01/1
NBP EMS Element 1 requires that EMS Docmentation
include specific EMS procedures.
The City of Mankato “EMS Manual” does not clearly describe the following:
− Identifying and tracking “other” requirements
− Methods for ensuring contractors implement operational controls and emergency plans
− Description of how 2-way external communication occurs
4B. Biosolids Production Operations
General
Sanitary wastewater enters the plant from collection lines throughout Mankato. Grit and screenings
are removed, and the water is treated in primary and secondary clarifiers. Primary sludge and waste
activated sludge are mixed in a wetwell, anaerobically digested and thickened in a belt filter press.
The dewatered biosolids are transported to pre-arranged land application sites by Mankato and land
spread by a contractor.
Pretreatment & Collection
Mankato manages a pretreatment program that includes industrial, commercial and residential
users. A sewer ordinance applies to 8 SIUs, including determination of metals in discharged
wastewater. Nutrient control follows EPA guidelines. A voluntary pharmaceutical control program
with local pharmacists and mercury amalgam control program with local dentists have both proven
effective.
Wastewater Treatment & Solids Generation
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Primary and secondary clarifiers and the aeration basin are operated by certified operators (Class B
minimum). O&M Manuals are used to provide information about equipment and SOPs are being
developed to address current procedures.
Solids Stabilization, Conditioning & Handling
Primary sludge and waste activated sludge (from Dissolved Air Flotation) are mixed, anaerobically
digested and dewatered using belt filter presses. Both O&M Manuals and SOPs are used to
manage the process. Operators must be State certified Class B or higher. Biosolids are tested in
an onsite laboratory prior to shipment to ensure Class B requirements are met and proper
agronomic rates are used. Approximately 95% of digester gas is used for fuel at the plant.
Biosolids Storage & Transportation
The City of Mankato transports biosolids to use locations in their own vehicles. Drivers are
experienced and aware of their responsibilities. Transport routes and times are used to minimize
public disruption.
Maintenance
Mankato maintenance personnel inspect and lubricate equipment and perform minor mechanical
maintenance. Experienced contractors are used for more difficult maintenance and electrical work.
An active preventive maintenance program is in place (Cartegraph).
Audit Results
The processes described above were found to be performing effectively, meet NBP expectations
and conform to applicable requirements of the EMS Elements.
4C. Biosolids Use & Disposition - Agriculture
Class B biosolids from the City of Mankato are transported to land application sites and spread by a
contractor. Sites are pre-approved by the State Pollution Control Agency (MPCA). Mankato
determine agronomic rates and control of metals, pathogens and nutrients using laboratory analysis.
Although biosolids were not being applied during this audit, inspection of a recently applied field
indicated all was in order and discussion with the farmer demonstrated that Mankato and the
contractor did their required work effectively. The farmer is satisfied with biosolids he is using from
Mankato.
Audit Results
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements.
4D. Communication Program
Public input is obtained through City Council meetings, open houses and feedback from the City of
Mankato website. Persons planning and managing the EMS are familiar with comments from the
public and other interested parties. A brochure available publicly describes biosolids and the EMS.
A biosolids program performance report is prepared annually and available on the website. The
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State biosolids regulator has a high level of confidence in Mankato’s biosolids program, particularly
as a result of regular operator training provided by MPCA.
Internal communication about the biosolids program occurs during weekly staff meetings, training
and discussion of employee suggestions. A City Supervisors meeting is held weekly and includes
discussion of biosolids program activities. The land application contractor is aware of the biosolids
policy and forwards comments received from interested parties to the City of Mankato.
Audit Results
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements.
4E. Competency, Awareness & Training
Training requirements and procedures are described in Section 8 of the EMS Manual. Operators
must have State Class B certification and complete required annual CEUs. An EMS Awareness
training program (developed by an Operator!) is used. Extensive safety training is done.
Audit Results
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements, except as noted below.
Minor Nonconformance JS/09-03/ 8
NBP EMS Element 8 requires that training program(s)
be established to ensure employees are competent in assigned tasks. Some training being
used for operators and maintenance personnel are not defined within the agency’s management
system.
4F.

Compliance (with legal & other requirements)

Procedures for identifying and tracking legal and other requirements are described in Section 4 of
the EMS manual. Applicable legal requirements are listed including Federal and State
requirements. The State Biosolids Regulator stated that Mankato is in compliance and any requests
are responded to rapidly. The corrective and preventive action process is intended to address any
noncompliances.
Audit Results
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements.
4G. Critical Control Points & Operational Controls (Identification)
Critical control points, environmental impacts and related operational controls are identified by
Mankato management personnel and operators and listed in the EMS manual. These are consistent
with the National Manual of Good Practice.
Audit Results

January 12, 2010

Page 12

Biosolids EMS Verification Audit Report
City of Mankato Wastewater Treatment Plant, Mankato MN
________________________________________________________________________
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements.
4H. Document Control & Recordkeeping
Document control and recordkeeping was audited as part of each of the audits described herein.
Audit Results
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements, except as noted below.
Minor Nonconformance JS/09-04 / 12 NBP EMS Element 12 requires that documents and
records be established and maintained for the biosolids program. The agency’s Emergency
Response Plan, is being controlled, however this important document is not included in their list
of documents that require control.
4I.

Emergency Preparedness

An Emergency Response Manual (3/2008) provides procedures to follow for several types of
foreseeable emergencies. A “table top” drill for water security was held recently.
Audit Results
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements.
4J.

Improvement Processes (incl Goals / Objectives, Internal Audits, Corrective and
Preventive Action)

Biosolids goals and objectives are determined annually based on strategic direction for the biosolids
program and current issues. Plant management monitors progress in achieving the goals. The
EMS Coordinator plans internal audits and results are submitted for review by site management and
determination of the need for corrective action. A Corrective Action “worksheet” is used to address
noncompliances and findings from internal and external audits. When required corrective actions
are determined necessary they are monitored to ensure completion.
Audit Results
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements, except as noted below.
Minor Nonconformance JS/09-02/ 5
NBP EMS Element 5 requires biosolids goals and
objectives for improvement that are measurable and reflect identified priorities. Some of the
agency’s stated priorities, such as beneficial reuse and public acceptance, are not included in
their biosolids goals and some of the 2009 objectives are not measurable (e.g. participate in
source reduction programs, provide adequate training). Although not systemic, these omissions
are not consistent with expectations of the NBP EMS Program
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4K. Management Involvement and Direction (incl Policy, Planning, Training, Mgmt Review)
Management wants to use an EMS approach to managing their biosolids in order to maintain a
positive public perception, expand beneficial reuse of their biosolids, ensure regulatory requirements
are met consistently and develop cost-effective standardized ways of managing their biosolids
program. Roles and responsibilities are defined in job descriptions. The Biosolids Policy addresses
these desired results and includes commitment to Code of Good Practice principles. Management
reviews are planned to be conducted annually to assess the EMS and its performance based on
performance measures and audit results.
Audit Results
The process described above was found to be performing effectively, meet NBP expectations and
conform to applicable requirements of the EMS Elements, except as noted below.
Minor Nonconformance JS/09-05/ 16/17
NBP EMS Element 16 requires that internal audits
determine whether biosolids management policy is being met and Element 17 requires that
management reviews include review of performance relative to policy commitments.
Performance against policy commitments was not included the internal audit conducted in
November 2008 or evaluated in the management review conducted August 2009.
The City of Mankato took corrective action to address the above nonconformance on January 5,
2010. See section 3D of this report.
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APPENDICES
Appendix 1

List of Participants

The following persons participated in this audit. Other persons provided additional explanations, as
necessary.
City of Mankato Personnel
Jim Bruender
Steve Bushman
Terry Fogal
Mary Fralish
Mark Knoff
Darrell Lastimosa
Patti Mettler
Michael Reed
Troy Shumski
Jason Westphal

WWTP Superintendent
Operator
Plant Foreman
Deputy Director Public Works – Environmental Services
Public Works Director
Operator
Process Chemist / EMS Coordinator
Maintenance
Maintenance
Operator

Other
Joja Dufresne
Darryl Guentzel
Mike Cemensky
Appendix 2

Environmental Scientist / Biosolids Coordinator
Farmer
Contractor (biosolids land application)

Minnesota PCA
Eagle Lake

Documentation / Objective Evidence Reviewed

2009 Biosolids Program Progress Report (August 2009)
Biosolids EMS brochure
Biosolids log book
Corrective action worksheets (various)
Emergency Response Manual 3/08
EMS Manual
Goals / objectives action plans + progress status report
Internal audit report 11/19/08
Internal audit and management review - January 5, 2010
Letter to township re truck traffic (9/09)
Management review meeting 8/09
Non permit confined space 3/7/06
O&M Manual Belt Filter Press
Pharmaceutical waste brochure 4/08
Position description (various)
Quote for handling biosolids
Safety & Orientation training checklist
SOPs (various)
Table in EMS Manual Element 3 – Critical Control Points & Operational Controls
Weekly staff mtg 11/9/09
Weekly works schedule Nov 9 – 15

END OF REPORT
January 12, 2010

Page 15

