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1.

SUMMARY

KEMA-Registered Quality Inc. (KEMA) conducted an independent Verification Audit of the Biosolids
Environmental Management System (EMS) being used by East Bay Municipal Utility District
(EBMUD) in managing their biosolids activities. The purpose of the audit was to verify that the EMS
being used by EBMUD conforms to expectations and requirements of the National Biosolids
Partnership (NBP) Environmental Management System for Biosolids standard, comprised of 17
EMS Elements. The audit was also intended to verify that the EMS is functioning as intended,
practices and procedures are being performed as documented and that the EMS is producing
desired outcomes.
A. Audit Scope and Methodology
The scope of this Biosolids EMS Verification Audit encompassed the entire biosolids value chain
(pretreatment, collection and treatment, stabilization, storage and transportation and end use /
disposition), as it applies to EBMUD operations, with special attention to practices and management
activities that directly support biosolids-related operations, processes and activities.
Specifically, the scope of this audit included:
−

Review of EMS Documentation being used by EBMUD.

−

Audit of EMS processes used by EBMUD in managing their biosolids activities, covering all
requirements of the 17 EMS Elements. The audits were performed onsite at the EBMUD
Wastewater Treatment Plant in Oakland California and at a nearby land application site and at a
nearby landfill site.

−

Testing of pertinent transactions to assess EMS functionality.

−

Examination of outcomes being achieved by EBMUD through the use of their EMS.

The audits were performed by assessing key processes within the EBMUD biosolids program for
conformance with requirements of applicable NBP EMS Elements. Using sampling techniques, the
auditors interviewed key persons, observed practices in place and reviewed pertinent documents
and records for each process. Representative interested parties, including regulators, were
interviewed to obtain interested party perspective.
B. Summary of Audit Findings
EMS Strengths
KEMA noted the following strengths in the EBMUD Biosolids EMS.
−

Operators are experienced, understand biosolids production technology and are willing to
learn new methods.

−

The Maintenance Dept “client feedback analysis” is a good example of seeking practical
ways to improve workflow.

−

DCS software used in controlling operations (e.g. digesters) provides excellent trend data
and operators use this data.
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−

The biosolids management program being used by the land application contractor (Fleet
Industries) is well developed, including operational controls, documents and records.

EMS Outcomes
EBMUD has achieved several significant outcomes through the use of an environmental
management system in managing their biosolids program, including cost saving initiatives and
improved public perception. Details are described in Section 2 of this report.
Nonconformances
At the conclusion of this audit, KEMA found no major nonconformances and 8 minor
nonconformances with respect to the audit criteria. These nonconformances are described in
Section 3 of this report (Detailed Audit Results). EBMUD has prepared a Corrective Action Plan for
each open nonconformance and KEMA’s Lead Auditor has reviewed those plans and found them to
be acceptable.
Opportunities for Improvement
KEMA noted several opportunities for improvement in the EBMUD biosolids EMS. These
opportunities are noted in the detailed audit reports.
C. Verification Statement
Based on the results of our audit, KEMA issues the following verification statement for the EMS
being used by EBMUD for managing its biosolids activities:
“East Bay Municipal Utility District has been independently verified by KEMA-Registered Quality
Inc. as having an effective biosolids environmental management system that supports
continually improving environmental performance, meeting regulatory compliance obligations,
utilizing good management practices and creating meaningful opportunities for public
participation and is in conformance with the requirements of the National Biosolids Partnership.”
D. Requests / Agreements
KEMA and EBMUD have agreed that the effectiveness of corrective action taken in response to
nonconformances found during this audit will be verified by KEMA (or alternate third party audit
company) during the initial interim audit that will occur prior to August 31, 2007. EBMUD will apply
for that audit through the National Biosolids Partnership.
E.

Appeals Process Information

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 send an e-mail to:
edemichele@wef.org.
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2.

AUDIT DETAILS

A. Local Agency Details
Agency Name:

East Bay Municipal Utility District (referred to as EBMUD in this report)

Facility: East Bay Municipal Utility District, Oakland, California
Volume of Wastewater Treated = 80 MGPD
Biosolids Produced = 75,000 wet tons per year (Class B)
Number of Employees = 300
Biosolids use / Disposition Sites Audited
Baker Farms, Merced County CA
Vasco Landfill, Livermore CA
Contractors Audited
S&S Trucking (biosolids transporter)
Fleet Industries, Inc. (a.k.a., Solid Solutions, biosolids transporter and land applier)
Republic Services, Inc. (landfill owner/operator)
B. Audit Phases and Timing
The audit was performed in three phases. Phase 1 included a review of EMS Documentation and
results were reported to EBMUD on May 20, 2006. Phase 2 was conducted June 7 to 9, 2006 and
included onsite audits of fundamental EMS processes. Phase 3 was performed August 7 to 10,
2006 and included audits of all remaining EMS processes (to ensure all requirements of the EMS
Elements were covered during the audit), transaction tests, interviews with interested parties and
examination of EMS outcomes.
C. Audit Team
The National Biosolids Partnership assigned KEMA-Registered Quality Inc. to perform this audit on
their behalf. KEMA’s Audit Team consisted of:
Jon Shaver – Biosolids EMS Lead Auditor
Dale Scherger – Biosolids Auditor
The auditors who conducted this audit are qualified for their roles through certification by the
National Biosolids Partnership. KEMA asserts that the relationship that our firm and our auditors
have with EBMUD Department of Public Works is completely independent and meets criteria
established by the National Biosolids Partnership for Third Party Audit Companies and Third Party
Auditors.
D. Reference Materials
The following documents were used as references during this audit:
EBMUD EMS Manual (May 2006)
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National Biosolids Partnership “EMS for Biosolids” standard (May 2002)
National Biosolids Partnership Biosolids EMS Auditor Guidance (November 2004)
National Biosolids Partnership Code of Good Practice
National Biosolids Partnership Manual of Good Practice
E.

Definitions of Terms

Major Nonconformance – an omission from requirements and/or other departure that represents,
or could cause, a systemic failure.
Minor Nonconformance – an isolated departure from requirements that does not represent a
systemic failure.
Opportunities (for Improvement) – suggested improvement in the EMS based on auditor
observations. There is no obligation for action in response to these observations.
Corrective Action Plan – a plan developed by the agency being audited to correct a
nonconformance and/or prevent that nonconformance from re-occurring.
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3.

AUDIT RESULTS

A. Summary – Audit Results by EMS Element
The following nonconformances were identified and remain open as of the date of this report.

EMS Element

EMS Status
(@ 08/10/06)

1. Documentation of
EMS for Biosolids

Open Nonconformances
(corrective action plan approved for each
nonconformance)

Minor
Minor Nonconformance 06-01 Monitoring /
Nonconformance measurement procedures for assuring compliance
with legal and other requirements are not fully
documented in the EMS Manual.

2. Biosolids
Management Policy

Conforms

None

3. Identification of
Critical Control Points

Conforms

None

4. Legal and Other
Requirements

Conforms

None

5. Goals and Objectives
for Continual
Improvement

Conforms

None

6. Public Participation in
Planning

Conforms

None

7. Roles and
Responsibilities

Minor Nonconformance 06-02
The individual with
Minor
overall
responsibility
for
the
biosolids
program and
Nonconformance
delegated authorities are not clearly identified.
Minor Nonconformance 06-03 Entry level operator
and maintenance job requirements do not include the
requirements from the trade’s training program

8. Training

9. Communication
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EMS Element

EMS Status
(@ 08/10/06)

Open Nonconformances
(corrective action plan approved for each
nonconformance)

10. Operational Control of
Minor Nonconformance 06-05 Some SOPs being
Minor
Critical Control Points Nonconformance used as operational controls are not being reviewed
for effectiveness with any regularity.
Minor Nonconformance 06-06 There is not a clear link
incorporating legal and other requirements into
operational controls.
11. Emergency
Preparedness and
Response

Minor Nonconformance 06-07 Parts of the EBMUD
Minor
emergency
preparedness plans have not been tested
Nonconformance
or evaluated for effectiveness.

12. EMS Documentation,
Document Control and
Recordkeeping

Conforms

None

13. Monitoring and
Measurement

Conforms

None

14. Nonconformances:
Preventive and
Corrective Action

Conforms

None

Not Applicable

This element was not audited.

Conforms

None

15. Biosolids Program
Periodic Performance
Report
16. Internal EMS Audits

Minor Nonconformance 06-08 Management reviews
17. Periodic Management
Minor
Review of
do
not fully assess management system effectiveness
Nonconformance
Performance
(i.e. are processes achieving desired results).

The auditors determined that the nonconformances are not related and that the existence of multiple
nonconformances does not represent a systemic problem.
B. Examination of EMS Outcomes

EBMUD reported the following outcomes from the use of an environmental management
system approach to managing their biosolids program in the past 3 years: KEMA examined
these outcomes and agree that they represent gains achieved by the use of the EBMUD
biosolids EMS.
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Regulatory Compliance
− Mercury levels in incoming waste (and subsequently in biosolids) have decreased 30%
since 2004 resulting in reduced environmental impacts and levels being well below
regulatory limits.
Environmental Performance
− Substantially more methane gas is being generated and captured (digester off-gas) and
used in co-generation operations. This has increased self-sufficiency in energy use from
45% to 80% over the past 2 years, with some energy sold to the local power grid. This
represents a cost reduction in excess of $1.2 million/year.
Biosolids Quality
− Development of the Data Quality Objectives methods has improved biosolids quality
assurance. A single incident resulted in $20,000 cost avoidance. Continuing cost
avoidance from improved quality is expected.
− Improved awareness for biosolids management internally & with contractors has led to
more consistent solids content (valued at approximately $100K/yr direct cost reduction)
and a more protected position for beneficial use.
Interested Party Relations
− A “Regional Biosolids Plan” developed in cooperation with other agencies and local
community groups (Solano). That effort has resulted in better relations with recognized
community groups and interested parties in Solano County. As a result more acceptable
biosolids use options are more likely to become available.
C. Transaction Testing
The following three transactions were tested to determine how the EMS responded to them.
−

Change in incoming waste composition (Resource Recovery)

−

Change in competency requirements for Operators and Maintenance personnel (Trades
Training Program)

−

Response to power outage incident and resulting corrective actions.

In each of the above situations, the EBMUD EMS was observed to have satisfactorily adapted
changes in operational controls and responsibilities
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4.

DETAILED AUDIT FINDINGS

KEMA auditors made the following observations and findings during this audit. Process descriptions
are summaries only.
Audit - EMS Documentation
Process Description
EMS procedures and practices are described in EBMUD EMS Manual, which is organized to
correspond approximately to the EMS Elements, with some related elements combined (e.g.
Elements 6 & 9). The manual is available on EBMUD website.
Details of the EMS Documentation Review are described in the appendices of this report. EBMUD
addressed all of the “observations” noted in the Documentation Review and updated their EMS
Manual prior to completion of this audit. The Manual that was audited was the May 2006 version.
Audit Results
The EMS documentation was found to conform to applicable requirements of the EMS Elements and
meet NBP expectations, except as noted below.
Minor Nonconformance 06-01
Monitoring / measurement procedures for assuring
compliance with legal and other requirements are not fully documented in the EMS Manual.
Opportunities
− Separate contractor control procedures could be helpful in establishing a system for
communicating requirements to contractors and evaluating contractor performance.
Audit - Biosolids Policy
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Element 2.
Process Description
EBMUD’s Biosolids Policy was adopted by Board of Directors resolution on July 8, 2003 and
amended by resolution July 25, 2006. The policy is referenced in the EMS Manual and was
communicated to all employees via e-mails and postings at various locations throughout the plant.
The policy is available to employees, contractors and the public via the EBMUD website. It commits
EBMUD to operate in accordance with principles consistent with the NBP Code of Good Practice.
Audit Results
This process was found to conform to applicable requirements of the EMS for Biosolids standard
and NBP expectations.
Opportunities
None
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Audit – Compliance with Legal & Other Requirements
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 4 & 13.
Process Description
Applicable legal and other requirements are documented in the EMS Manual El 4 (Att 4A). Legal
requirements include specific regulations and CalOSHA regulations are identified as “other”
requirements. The EMS Coordinator, Support Services Division and Regulatory Compliance
Division monitor potential new regulations that could affect EBMUD by communicating with
regulators and involvement in professional organizations (e.g., TriTAC). Legal and other
requirements affecting biosolids are identified, tracked and periodically reviewed by the EMS
Coordinator.
Compliance in production operations is monitored through lab testing of biosolids samples (hourly /
daily / weekly / monthly) and operational controls (DCS) that have parameters set well within
compliance requirements. Any noncompliances are immediately corrected and investigated as part
of the Corrective Action Process.
Audit Results
This process was found to conform to applicable requirements of the EMS for Biosolids standard
and NBP expectations.
Opportunities
− Separating procedures for identifying and tracking legal requirement from those for other
requirements could help distinguish between these two different types of requirements.
Audit - Corrective and Preventive Action
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Element 14.
Process Description
The EBMUD corrective action process includes identification and investigation of noncompliances
and EMS nonconformances. These investigations are performed to determine cause and identify
action that will prevent the event from recurring.
Actual practices used in identifying and correcting processes are effective, including correction of
internal audit findings. The practice includes investigation of cause and action to correct the
immediate problem and prevent a recurrence. As an example, this process was used to correct
several observations related to EMS documentation from Phase 1 of this audit and
nonconformances found during Phase 2 (see Summary of Audit Results).
Audit Results
This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations.
Report Date: September 19, 2006
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Opportunities
− The Corrective and Preventive Action could be used to correct lack of progress in achieving
biosolids goals & objectives
− Distinction between nonconformances and other events requiring corrective action and the level
of corrective / preventive action used for each could help in defining personnel involvement in the
actions
Audit - Critical Control Points Identification
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Element 3.
Process Description
Critical control points are identified in the EMS Manual (El 3) and in a worksheet that includes
environmental impacts and aspects and references operational controls at each step in the biosolids
value chain. Biosolids disposition includes land application and use as alternative cover for landfill.
The critical control points identified and used by EBMUD are consistent with the Manual of Good
Practice.
Audit Results
This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations.
Opportunities
None
Audit - Document Control and Recordkeeping
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Element 12.
Process Description
A list of documents requiring control within the EMS and procedures for controlling these records is
included in the EMS Manual. The procedure notes responsibilities, approval / change requirements
and the location of the document. Uncontrolled versions are identified as such. The official EMS
Manual has a revision page showing all changes/additions. These documents are accessible, but
must be distributed by the EMS Coordinator. The EMS Manual is included in the documents
requiring control.
A list of records requiring control within the EMS and procedures for controlling these records is
included in the EMS Manual. The procedure notes responsibilities, retention times and disposal
requirements.
Audit Results
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This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations.
Audit - Emergency Preparedness
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 11 & 14.
Process Description
EBMUD defines an “emergency” as any event that disrupts plant operations. The Operations
Supervisor is responsible for determining the applicable level (seriousness) of an emergency event.
An EOP Emergency & Security Plan, an SDI Contingency Plan and a Business Continuity Plan are
all used to define procedures for different types of emergencies. Drills are used to test the EOP
plan, including lessons learned. Emergency equipment, including alarms, detectors, safety showers,
fire extinguishers and cartridge respirators, are checked regularly as part of preventive maintenance.
Audit Results
This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations, except as noted below.
Minor Nonconformance 06-07
Parts of the EBMUD emergency preparedness plans have
not been tested or evaluated for effectiveness.
Opportunities
− Clear criteria should be used to distinguish different types of emergencies and to define the
seriousness of any emergency that occurs.
− Defining the relationship between Policy 63 and the Emergency Plans could help avoid confusion
about applicable policies and procedures.
Audit - EMS Planning
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 5, 7 & 17.
Process Description
EBMUD senior management described the following reasons for implementing a biosolids EMS
approach:
− Demonstrate integrity for public assurance, particularly with current vulnerability in the industry
− Find ways to ensure sustainability in the biosolids program
− Communicate responsibilities within the biosolids program
Discussion of biosolids program requirements and goals / objectives for improving the program are
included in annual planning sessions that the Director of Wastewater holds with several EBMUD
management personnel.
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The responsibilities of the EMS Coordinator are stated in the EMS Manual. It is clear that these
include coordination of the biosolids program across departments and monitoring performance of the
EMS.
Audit Results
This process was found to meet NBP expectations and conform to applicable requirements of the
EMS Elements, except as noted below.
Opportunities
− Since reducing vulnerability, improving integrity, increasing responsibility and sustainability are
desired outcomes of the biosolids program and EMS approach (per General Manager & Director
of Wastewater), it could be useful to measure performance against these goals.
Audit - Goals and Objectives for Improvement
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 5 & 13.
Process Description
Biosolids goals are considered and developed as part of the Strategic Planning process that
includes an annual strategy session (September) for developing 2-year budgets. Each of 6 Strategy
Areas (goals) has specific objectives (1 – 3 yr timeline). Goals and objectives for continually
improving the biosolids program are included in the Strategic Plan. The Strategic Plan is discussed
at Board of Director meetings that allow for public input before approval. Approved goals and
objectives specific to the Biosolids program are posted on a public website. The EMS Coordinator
tracks progress in achieving objectives and takes corrective action as necessary. Results are
reported annually.
Audit Results
This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations.
Audit - Internal Audits
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 14 & 16.
Process Description
Internal audits are scheduled to occur annually. The EMS Coordinator coordinates the audits. An
internal audit of EMS conformance with EMS Elements requirements was performed in May 2006
and the results were communicated to management for correction of nonconformances.
Progress towards achieving goals and objectives and performance in meeting Biosolids Policy
commitments has recently been assessed by the EMS Coordinator and reported at a management
review meeting.
Audit Results
Report Date: September 19, 2006
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This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations.
Opportunities
− Internal audits could also be done to determine how well expectations and requirements of the
EBMUD biosolids management program are being met and to look for opportunities to improve
that program.
Audit - Management Involvement and Review
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 2, 5, 7 & 17.
Process Description
The EBMUD EMS Management Review process includes regular meetings held by the Director of
Wastewater to discuss current issues, quarterly management meetings to discuss EMS issues and
annual reporting to regulatory agencies and development of an annual biosolids program
performance report. The EMS Coordinator participates in these meetings and presents information
concerning the effectiveness of the biosolids program, including a summary of progress towards
biosolids objectives and audit results.
Audit Results
This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations, except as noted below:
Minor Nonconformance 06-08 / Element 17
Management reviews do not fully assess
management system effectiveness (i.e. are processes achieving desired results?).
Opportunities
− Specific assessment of performance against commitment to the 10 principles of the Code of
Good Practice could help in assessing biosolids program performance.
Audit - Operational Control - Biosolids Production (including Maintenance)
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 3, 10 & 13.
Process Description - General
Operational control(s) for each critical control point are identified in the EBMUD EMS Manual
(Section 3 & 10). . These operational controls, along with training and awareness, monitoring and
measurement and legal requirements were reviewed during each process audit. Transaction tests
for regulatory requirements and implementation of new / revised operational controls were
performed during each process audit to verify that EBMUD is effectively using a systematic
approach to plan, implement and check these controls.
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Pretreatment Process
Identified critical control points and operational controls for this process are consistent with the
National Manual of Good Practice. The Environmental Services Department manages the entire
Pretreatment and incoming waste program through industrial discharge services, field services and
resource recovery. Incoming waste includes industrial waste (controlled via permits) and trucked
waste (2000 trucks per month) from contracted suppliers (e.g. food companies, poultry companies).
An effective enforcement plan (PIMS) is in effect. Regular inspections are conducted to control
incoming trucks and materials. Although intended to fill excess digester capacity and increase
methane for electricity co-generation, the trucked waste has created some operating problems that
EBMUD is working to correct.
An active communications and public education program with residential users (e.g. FOG) has
effectively reduced grease and potential pollutants.
Wastewater Treatment Process
The facility uses screens to separate grit, large debris and inorganic material that could impact
downstream wastewater treatment equipment and affect biosolids quality. Wastewater is treated in
primary clarifiers (called sedimentation at the plant) to settle suspended solids prior to biological
treatment. After primary treatment, the facility uses pure oxygen biological treatment to remove
organics. Secondary clarifiers remove organic biomass generated in the oxygen treatment system.
organic biomass from the secondary clarifiers is either returned to the oxygen system or is sent to
the belt thickeners (solids stabilization process).
Operational controls are in place for the primary treatment system (screening and grit removal, and
primary sedimentation) and the secondary treatment system (pure oxygen and secondary
clarification) and are consistent with the National Manual of Good Practice. Operators understand
the treatment processes and impacts on biosolids quality. Operators are familiar with operating
procedures and how to find the written procedures and process descriptions that are needed to
control the process. SOP’s related to the primary and secondary treatment processes are stored in
the EBMUD computer system and are periodically reviewed online. The DCS collects operational
monitoring data from all parts of the wastewater treatment system and displays this data on
computers throughout the plant. Supervisors and operators can access process control data from
remote locations in the plant. The measurement and monitoring systems, along with documentation
system, are used to ensure good operational control.
Solids Stabilization Process Description
Belt thickeners (with chemical addition), anaerobic digestion, and centrifuges are used to stabilize
and dewater the biosolids. Solids are sent from the primary clarifiers to the digesters directly or after
being thickened, as desired. Solids from the secondary clarifiers are sent to the belt thickeners,
where they are partially dewatered before being sent to the digesters. Secondary solids are digested
with primary solids.
Operational controls are in place for the biosolids stabilization processes and are consistent with the
National Manual of Good Practice. Operators understand the treatment processes; operating and
monitoring procedures and the impacts that digester and centrifuges can have on biosolids quality.
SOP’s for the digester and centrifuge operations are available. Digester operating parameters,
including temperature, residence time, solids reduction and pH are noted in the SOPs and
monitored. An onsite laboratory is used to analyze for moisture and solids content to help
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Operators monitor the dewatering operation. The measurement and monitoring systems, along with
DCS provide information that enable Operators to ensure good operational control.
Class B biosolids are tested for metals, pathogens, and other parameters in accordance with the
Federal regulations prior to release for land application. This is in addition to controlling the biosolids
digester residence time and temperature, providing a redundant set of monitoring and
measurements used in ensuring biosolids quality and regulatory compliance.
Solids Storage and Transportation Process Description
Dewatered biosolids are transferred from the centrifuges to storage hoppers. The storage hoppers
are above grade and have fixed tops to shield the biosolids from rain and minimize odor. Trucks are
loaded from above (bottom discharge hopper) and weighed in and out to determine and control the
quantity of solids being transported. Trucks are inspected (by EBMUD Inspector) and tarped before
leaving the plant. EBMUD inspectors also perform more detailed inspections of each truck
approximately monthly, using a checklist and record the results, including any corrective action
needed.
Written biosolids storage and transportation procedures are accessible and being followed.
EBMUD procedures include training of drivers and providing drivers with information on biosolids
handling procedures and emergency contacts. The EBMUD Biosolids Coordinator reviews specific
transportation routes for each land application location. Trucks checked during this audit had the
spill prevention plan and biosolids information package in the cab. Trucks appear to be in good
condition and have appropriate spill response equipment. Drivers know what to do if a spill or
accident occurs en route.
Maintenance Process Description
The EBMUD Wastewater Maintenance Department handles maintenance of lines, pump stations
and plant equipment. A work order system is used to identify tasks, including preventive
maintenance. Operators receive a monthly checklist from the maintenance department and perform
simple routine preventive maintenance. The maintenance section performs more involved preventive
maintenance and instrument calibration. Maintenance schedules & records are kept on a
computerized tracking system (Maximo). A “customer feedback” system and various performance
measures / KPI (e.g. equipment availability) are used to help continually improve maintenance
operations. A Reliability Center Maintenance program is being developed. Based on
documentation and interviews, the maintenance program at EBMUD follows the Manual of Good
Practice and appears to be a Best Practices approach to maintaining the facility.
Evening Shift Audit
An audit of an evening shift confirmed that established operational controls are followed during
evening shift operation. Operator was aware of the EMS and able to access operating procedures.
Audit Results
The processes described above were found to meet NBP expectations and conform to applicable
requirements of the EMS Elements, except as noted below.
Minor Nonconformance 06-05
Some SOPs being used as operational controls are not
being regularly reviewed and/or updated to ensure they are correct.
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Minor Nonconformance 06-06
There is not a clear link incorporating legal and other
requirements into operational controls.
Opportunities
− Some documents could be better controlled (e.g. old SOPs, Operator Orientation Manual) and
handwritten changes in SOPs should be avoided.
Audit – Operational Control - Biosolids Use & Disposition
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 3, 9, 10 & 13.
Biosolids Land Application Process Description
Biosolids produced by EBMUD is applied on nearby agriculture land on a campaign basis (Baker
Ranch, Merced County). A contracted trucking company transports biosolids to the site and controls
application to agriculture land. Critical control points and operational controls for land application are
understood and properly practiced by the contractor (Fleet Industries) using a management plan.
Agronomic rates are controlled and reports are issued as required. Local farmers are impressed
with the improvement in production being achieved by using biosolids on the fields (“the field used to
have terrible yields, now since biosolids are being used it has great yields”).
Biosolids Landfill Alternative Cover
EBMUD biosolids are also used as alternative daily cover at nearby landfills (Vasco Road, Livermore
CA; Potrero Hills, Solano County; and West County Landfill, Contra Costa County). Application of
biosolids significantly improves compaction in the landfill. The landfill owner/operator (Republic
Services) monitors the amount applied, ensuring that permitted “tons per square foot” requirements
are not exceeded. EBMUD inspections are conducted to ensure the biosolids are properly applied.
Interviews with Republic Services representatives confirmed awareness of EBMUD’s biosolids
program and requirements, including policy commitments. The landfill owner has a welldocumented emergency plan and standard operating procedures that are followed diligently and
reviewed / updated at least annually.
Audit Results
Each of the processes described above was found to conform to applicable requirements of the
EMS Elements and meet NBP expectations.
Opportunities
None
Audit - Public Participation & Communication
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 6 & 9.
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Process Description
The EMS Coordinator provides public input into Biosolids Program and EMS sessions. This input is
obtained from contact with interested parties during Board of Director meetings and input received
from website communications, e-mails from recognized interested parties and presentations to
community groups (such as Solano County Supervisors). Presentations are also made about the
EBMUD biosolids program at local association public meetings (e.g. BACWA, CASA). Written
publications and reports are made available to the public that describe biosolids program activities.
The EBMUD “Office of Community Affairs” tracks public comments and media releases and
communicates those relating to biosolids to the EMS Coordinator. A telephone survey of residential
customers is used to identify public concerns.
Information about the EMS is available on the EBMUD website and communicated to interested
parties upon request. EMS information is communicated internally through the EBMUD intranet site
and training programs. Contractor responsibilities are communicated through Requests for
Proposals that become contractual agreements when approved by EBMUD and contractors are
aware of their responsibilities. Contractors have an active “public inquiry” procedure that includes
advising EBMUD when inquiries are received. Input from interested parties is discussed at
management review meetings to determine appropriate action.
Interested parties interviewed, including a Merced County official and a Solano County public
interest individual are aware of the EBMUD EMS initiative. The Solano County Representative
suggested that EBMUD communications could be expanded beyond matters that are strictly
biosolids related (such as overflows in wastewater collection systems). An EPA official stated that
EBMUD has a very good intern program for people interested in careers in wastewater treatment.
Audit Results
This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations.
Opportunities
−

Procedures for public participation planning and external communications could be more
effective if they were simplified to include a few key communications and methods as part of
the program and reference additional communications as needed.

−

Communicating biosolids program performance internally (e.g. ratio of land application to
landfill, average product quality) could help in gaining further employee participation in
program improvement.

−

Issues affecting other parts of the District could be assessed for interested party relation
opportunities.

−

The communications program being used in the Pretreatment area (e.g. public education)
could be useful in communicating positive messages about biosolids to the public.

Audit - Roles & Responsibilities
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Element 7.
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Process Description
The Director of Wastewater has been designated as having ultimate authority and responsibility for
the EBMUD biosolids program. EMS Coordinator responsibilities for coordinating the biosolids
program are noted in the EMS Manual, including communicating with other persons about their
responsibilities. Key EMS responsibilities are noted in the EMS Manual (El 7) and in individual EMS
procedures.
Responsibilities and qualifications for individual job tasks are noted in Job Class Descriptions
prepared for all employees. A “Trades Program” has recently been developed and implemented for
ensuring competency for newly hired operators and maintenance personnel.
Audit Results
This process was found to conform to applicable requirements of the EMS Elements and meet NBP
expectations, except as noted below.
Minor Nonconformance 06-02
The individual with overall responsibility for the biosolids
program and delegated authorities are not clearly identified.
Minor Nonconformance 06-03
Entry-level operator and maintenance job requirements do
not include the requirements from the trade’s training program
Audit - Training, Awareness & Competency
Applicable EMS Elements – Conformance of EBMUD’s biosolids program with applicable
requirements of the NBP EMS Elements was assessed, particularly Elements 7 & 8.
Process Description
Training requirements and procedures are described in Section 8 of the EMS Manual. Performance
reviews are conducted annually, with training needs identified. EMS Awareness training
requirements and availability for various jobs are stated in the EMS Manual. All personnel with
biosolids responsibilities receive annual refresher training in the EMS and in biosolids environmental
compliance. Contractors provide training in the handling of biosolids appropriate for their roles /
responsibilities.
Audit Results
This process was found to conform to applicable requirements of the EMS Elements and meets NBP
expectations, except as noted below.
Minor Nonconformance 06-04
It is not clear what the specific requirements are for making
employees aware of the EMS and their responsibilities within it.
Opportunities
− Effectiveness of training programs being used could be evaluated to help continually improve the
training.
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APPENDICES
a)

List of Interview Participants

The following personnel participated in this audit. Where necessary, other employees provided
additional explanations.
EBMUD
Joe Augustine
Ike Bell
Jeff Becerra
Maura Bonnarens
Jeffery Bruel
John Cloak
Marc Collins
Dennis Diemer
Roxanne Dubay
David Freitas
Flo Gonzales
Nora Harlow
Kurt Haunschild
Ben Horenstein
Don Hickman
Dan Jackson
Eva Lucia
Tom McConnell
Ed McCormick
Rebekah Moore
Ken Osborne
Bob Poole
Tim Quane
Mallika Ramanathan
Henry Scott
Yun Shang
Sophia Skoda
George Thieme
John Walker
Tom Wilcox
Paul Vollmer
David Williams
Linda Winters

Wastewater shift supervisor
Plant Maintenance Supt
Sr Public Information Representative
Supervisor – Wastewater Planning
Operator 2 – O2 Plant
Wastewater shift supervisor
Operator 2 – Dewatering
General Manager – EBMUD
Asst Wastewater Shift Supervisor
Wastewater Treatment Supt - Lead Process Engineer
Supervising Wastewater Control Inspector
Community Affairs Representative
Mgr Wastewater Treatment Division
Mgr Environmental Services Division
Wastewater Treatment Supt
Sr EH&S Specialist
Senior Civil Engineer
Wastewater shift supervisor
Mgr Support Services Division
Operator 1 - Solids Dewatering
Lab Quality Assurance Officer
Operator 2 – Digesters
Wastewater Control Inspector II
Assoc Civil Engineer
Operator 2 – Digesters
Assoc Civil Engineer
Senior Civil Engineer (supervises R2 program)
Operator 2 – O2 Plant
Operator 2 - Solids Dewatering
Operator 2 – ISP
Operator 2
Director of Wastewater
Asst Wastewater Shift Supervisor

Other
John Harrell
Joanne Kipps
Chris Marks
Diana Ratto
Frank Sanchez
Natalie Sierra (observer)

Sr Environmental Health Specialist, Merced County
California Regional Water Quality Board Region 5
Operations & Technical Services Advisor, Solid Solutions
Operations Mgr, Republic Services (Vasco Landfill)
General Manager, S&S Trucking
SFPUC
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List of Documents Reviewed (by EMS Element)
1.

Documentation of EMS for Biosolids

EBMUD EMS Manual (May 2006 and applicable EMS procedures during each process audit)
2.

Biosolids Management Policy

Biosolids Policy (amended 7/25/06)
3.

Identification of Critical Control Points

Critical Control Points worksheet (updated 7/29/06)
4.

Legal and Other Requirements

List of legal reqts
CalOSHA VPP certification
5.

Goals and Objectives for Continual Improvement

FY05 Strategic Plan
Business Plan – Water Quality & Environmental Protection (July 05)
Biosolids goals & objectives
6.

Public Participation in Planning

EBMUD website (www. ebmud.com)
7.

Roles and Responsibilities

Job Descriptions (various)
8.

Training

Training records
Operator Certificates (various)
Operator Orientation Manual (rev 10/05)
9.

Communication

EBMUD’s biosolids EMS program and third-party audit fact sheet (May 19 06)
Third party audit application (12/05)
Pipeline Newsletter (Vol 36 / 11)
EBMUD website
LOG Newsletters (various)
Public outreach checklist
10. Operational Control
General
Dewatering & thickening MDW (6/7/06)
Sludge hauling record (June 7 06)
Billboards
Weighmaster certificates (various)
Contractors
Biosolids Handling Services Agreement
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Solids Solutions - Field Operations Manual
Headworks, Screens, Grit, Primary Sedimentation
#13-04 Placing a Grit Tank in/out of Service Dated and reviewed
#13-11 Operating Grit Belt Conveyor and Hopper dated and reviewed
Schematics for Grit, Screens, Primary sedimentation chambers
New Vortex Grit removal system SOP’s – new SOP
Secondary Treatment, O2 plant, chlorination, dechlorination
Form 45-01 Secondary Process Monitoring Data activated sludge monitoring form
O2 station logbook daily
#45-01A Mode 1 Operations
#44-01 Starting a Compressor
Several SOPs for Compressors – newly written for training
Solids Stabilization - Digesters
#35-L01 Taking a Digester Sludge Sample
#D16-03C Shutting Down a Digester
Digester Daily report
Digester Daily logbook
2005 Digester overview (DCS controls)
Dewatering, Storage and Loading
Biosolids Loading Inspection Report
Dewatering Daily Log Book
SOP Starting a Centrifuge Manually
SOP Diverting cake product to the Plant Drain or Sludge Wells
SOP 34-05 Wastewater Main Treatment Plant – SDI Operations Sludge Spill Response
Intranet – daily bulletins – with information and instructions for operators
SOP - Data Quality Objectives for Biosolids Class B Requirements
Various DCS Information (displayed at work stations)
Maintenance
WW Dept work orders (various)
Maintenance scheduling mtg record (Aug 2 06)
Maintenance Work Flow (2/25/03)
Maintenance Mgmt review (5/19/06)
SDI Maintenance organization (1/06)
Work order tracking list (8/10/06)
Approved work orders (8/10/06)
Eqt availability performance indicator
Maintenance training program guidelines (7/03)
Warehouse protocol (4/06)
11. Emergency Preparedness and Response
Emergency Contingency Plan
Various fire extinguisher inspection tags
Truck Hauling Biosolids information – given to all truck drivers
Biosolids Spill Response Plan – Fleet Service
Biosolids Spill Response Plan – S and S Trucking
Emergency Preparedness Policy 63
Emergency event investigation (power outage 12/18/05)
SDI Contingency Plan
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12. EMS Documentation, Document Control and Recordkeeping
Various documents throughout other audits
13. Monitoring and Measurement
Class B biosolids metals data – historical data and trends
Class B biosolids pathogen data – historical data and trends
DCS System and monitoring (various data & charts)
Form 45-01 Secondary Process Monitoring Data activated sludge
MLSS, RASS, Settle Volume, SVI – DCS trend data and current data
Turbidity and vent gas used for control
Compliance and Process control database by Dave Freitas
14. Nonconformances: Preventive and Corrective Action
Corrective Action Requests & follow-up for “observations” from internal audit and third party audit phase 1
Near-miss investigation reports ( pump shutdown1/27/04, digester detention time 4/30/05)
15. Biosolids Program Periodic Performance Report
None
16. Internal EMS Audits
Biosolids Environmental Management System Internal Audit Report May 18, 2006
Lead Auditor internal audit notes (4/21/06)

17. Periodic Management Review of Performance
Biosolids Management Program Steering Committee Meeting July 24, 2006
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b)

Desk Audit Findings (by EMS Element)

The following “observations” were made during the review of EBMUD EMS Documentation (EMS
Manual), which was reported to EBMUD May 20, 2006. Observations can, if not corrected, lead to
EMS nonconformances.
Element 1 – Documentation of EMS for Biosolids

Observation (minor)
It is not clear what level of authority is required to approve the EMS Manual or that the manual and
its sections have actually been approved.
Element 2 – Biosolids Management Policy

Observation (major)
The biosolids management policy (8.02) does not include or reference the following requirements of
the NBP Code of Good Practice:
−
−
−
−

independent third party verification to ensure effective, on going biosolids operations
enhance (not just “provide”) the monitoring of biosolids production and management practices
require good housekeeping practices
sustainable management practices (not quite the same meaning in Policy)

Element 3 – Critical Control Points

Observation (minor)
Biosolids storage critical control points noted in the Manual of Good Practice (Appx F) are not
included in critical control points identified by EBMUD.
Element 4 – Legal & Other Requirements

Observation (minor)
It is not clear how current “other” requirements (such as CWEA MGP) are tracked.

Observation (minor)
It is not clear from El 4 how “appears” is defined for determining the applicability of legal and other
requirements and incorporating new / modified requirements into the biosolids program.

Observation (minor)
The list of applicable legal requirements does not include DOT regulations.

Observation (minor)
The list of applicable other requirements does not include CalOSHA reqts (referenced in El 11).
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Element 5 – Goals & Objectives for Continual Improvement

Observation (major)
There are insufficient objectives (only 2 objectives stated in Att 5A) and no objectives directly related
to biosolids practices, environmental performance and interested party relations.

Observation (major)
No responsibility is identified for action plans or for ensuring biosolids goals and objectives are
achieved.
Element 6 – Public Participation in Planning

Observation (major)
Required “plans for public participation”, presumably in El 6, are not stated as such and do not
require proactive approach.
Element 7 – Roles & Responsibilities
None
Element 8 – Training
None
Element 9 – Communication
None
Element 10 – Operational Control of Critical Control Points

Observation (major)
There is no reference stating how legal and other requirements are incorporated into operational
controls (procedure required).
Element 11 – Emergency Preparedness & Response
None
Element 12 – EMS Documentation, Document Control & Recordkeeping

Observation (major)
There are no written procedures for creating, reviewing / updating, marking or approving documents
that require control.
Element 13 - Monitoring & Measurement

Observation (major)
Procedures for ensuring compliance with legal and other requirements and for tracking progress in
achieving biosolids goals and objectives are not included or referenced in the EMS Manual.
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Observation (minor)
Recordkeeping requirements for monitoring / measuring reference EMS Manual El 12, however that
part of the manual does not discuss this.
Element 14 – Nonconformances: Corrective & Preventive Action
None
Element 15 – Biosolids Management Program Performance Report
None
Element 16 – Internal EMS Audit

Observation (minor)
It is not clear how performance against policy commitments is included as part of internal audits.
Element 17 – Periodic Management Review of Performance

Observation (minor)
Management review documents / records are not listed in the list of controlled docs & records.

Observations stated above that are not noted as nonconformances in the Audit Results section of
this report were corrected prior to the end of the audit and KEM verified that actions taken had
effectively corrected the deficiency.

END OF REPORT
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