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ABSTRACT 
 
The audit function of an environmental management system (EMS) is critical in providing 
regular assessment of system activities and monitoring performance, though it can also be a 
source of dread. Opening your operation to an internal or external evaluation may seem 
threatening, but it is through the process of self-evaluation and audits that process improvement 
can be realized. Using the EMS framework of continual improvement, the city of New 
Bedford’s Department of Public Infrastructure (DPI) is realizing operational improvements 
through the systematic process of conformance and compliance audits. 
  
The word audit often strikes fear and dread in most people and organizations. Audits are 
viewed as an uncomfortable exercise and thus avoided or at best entered into reluctantly. The 
city of New Bedford’s DPI came to realize that an audit is a tool for promoting process, 
operational and environmental performance improvement and should be viewed in that light. 
The audit cycle of New Bedford’s recently implemented EMS proved to be a learning 
experience, yielding additional benefits above those initially recognized through the EMS 
implementation.  The audit process at the DPI stretched the boundary of the EMS to provide 
benefits beyond the designated fence line of the system and has provided the impetus for both 
organizational and operation improvement. Most importantly, the audit cycle has 
institutionalized EMS processes and policies within the management and work crews of the 
DPI providing a sustainable program for continual improvement. 
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INTRODUCTION 
 
In 2004, the city of New Bedford, Massachusetts’ Department of Public Infrastructure (DPI) 
began to define and implement an environmental management system (EMS) as a condition of 
a consent agreement and final order with the US Environmental Protection Agency (EPA) 
Region 1. The agreed upon fence line for the EMS included DPI operations based at the 
administration and repair facility and at the Quittacas water treatment plant (WTP). The 
administration and repair facility houses the billing and general administration offices, as well 
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as storage and staging areas for the infrastructure construction maintenance crews. The 
Quittacas WTP is a 45 million-gallon-per-day (mgd) capacity public water supply registered 
with the Massachusetts Department of Environmental Protection (MA DEP). It provides 
drinking water to the City of New Bedford, and the towns of Acushnet, Freetown, Fairhaven, 
and Dartmouth.  
 
As a condition of the consent agreement, the DPI’s EMS is built on the EPA National 
Enforcement Investigations Center (NEIC) framework for compliance focused EMS (EPA, 
2001) which includes the following 12 elements: 

 
1. Environmental policy 
2. Organization, personnel, and oversight of EMS 
3. Accountability and responsibility 
4. Environmental requirements 
5. Assessment, prevention, and control 
6. Environmental incident and noncompliance investigations 
7. Environmental training, awareness, and competence 
8. Environmental planning and organizational decision-making 
9. Maintenance of records and documentation 
10. Pollution prevention program 
11. Continuing program evaluation and improvement 
12. Public involvement and community outreach 

 
The New Bedford DPI engaged their consulting engineer for the performance of a gap 
assessment to understand how the EMS could align with existing management processes and 
identify those areas that needed to be further developed. The DPI designated an EMS Director 
to serve as project manager of the EMS build-out and document the system design in an EMS 
manual.  
 
In addition to the NEIC framework, the DPI incorporated ISO 14001 (ASQ, 2004) elements in 
their management system, specifically, identification of significant environmental aspects and 
development of objectives, targets, and action plans to address the aspects identified.  
 
The EMS also incorporates the continual improvement framework based on the plan, do, check, 
act (PDCA) cycle, directly referencing and incorporating portions of a continual improvement 
in utility management framework (EPA/NACWA, 2004) within their EMS, providing further 
definition of how the major EMS element categories fit within the PDCA framework (Figure 
1). The important features from the National Association of Clean Water Agencies (NACWA) 
framework is the recognition that the check component provides a mechanism to align 
procedures and processes for performance measurement. System auditing, along with 
management review, serve to foster performance improvement.   
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Developing the EMS 

New Bedford DPI initiated the EMS program by having a gap analysis performed which 
compared existing practices and policies against those required by the identified framework. 
The assessment showed that while there were some features of each required elements being 
addressed, and certain areas such as public involvement and community outreach were 
particularly strong, the development of an environmental policy and structuring of roles and 
responsibilities to develop and implement an EMS were needed.  
 
Roles and Responsibilities 
An EMS Director was named to serve as the environmental management representative (EMR) 
and a core team underwent training in the required elements of an EMS. Conducting 
inspections and audits, and tracking and implementing environmental training programs were 
assigned to senior supervisory staff designated as quality control officer and training officer 
respectively. An environmental policy statement was prepared by the EMR and the city 
Commissioner of Public Infrastructure (Figure 2).   
 
Legal Requirements and Environmental Aspects 
One area of focused training was the identification of environmental aspects and impacts – 
those features of an operation that may affect the environment, positively or negatively. The 
compliance-focused nature of the referenced EPA framework does not require looking beyond 
regulatory requirements, but New Bedford DPI chose to broaden the scope of the EMS to 
address significant environmental aspects beyond compliance. The legal environmental 
requirements identified as applicable to the EMS are presented in Table 1. At an aspect 
identification workshop, the core team evaluated the current operational processes using 
suppliers, inputs, process, outputs, customers (SIPOC) diagrams and identified those aspects 
which were determined to be significant based on the potential severity or duration of the 
related impacts. The core team then identified objectives, targets, and action plans for the 
significant aspects as presented in Table 2.  

Planning 

Implementation 
Checking 

Management 
Review 

Continual 
Improvement

Environmental 
Policy 

Figure 1. 
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Figure 2 – Environmental Policy Statement 
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Table 1 – Regulatory Requirements identified in the DPI EMS 

310 CMR 22.00 MA DEP Drinking Water Regulations 
310 CMR 32.00 MA DEP Land Application of Sludge & Septage 
310 CMR 36.00 MA DEP Massachusetts Water Resources 

Management Program 
310 CMR 42.00 MA DEP Certification and Operation of 

Environmental Analysis Laboratories 
236 CMR 1.00 – 5.00 Board of Certification of Operations of Drinking 

Water Facilities – Rules and Regulations 
314 CMR 3.00 MA DEP Surface Water discharge permit 

program 
310 CMR 10.00 MA DEP Wetlands Regulations 
M.G.L. c 131 s.40 Massachusetts Wetlands Protection Act 
M.G.L. c 258 Rivers Protection Act 
302 CMR 10.00 MA Dam Safety Regulations 
310 CMR 30.00 MA Hazardous Waste Regulations 
310 CMR 7.24 Stage II Vapor Recovery System Regulations. 
454 CMR 21.07 Right to Know Regulations 
Chapter 2 Article 16 of (Municipal Code 
Regulations) 

Industrial Pre-Treatment Program 

40 CFR Parts 260-263, 265, 266, 268, 
271.1, 273, 279 

US EPA Hazardous Waste Regulations 

40 CFR Parts 107 Subpart G, 130, 
171,172,173, 177 subpart C, 178 

US Department of Transportation Hazardous 
Materials Shipping Regulations 

40 CFR Part 112 Spill Prevention Control Countermeasure Plan 
29 CFR 1910.120 Hazardous Waste Operations and Emergency 

Response 
Public Law 107-188 The Public Health Security and Bioterrorism 

Preparedness and Response Act 
40 CFR 403 Industrial Pretreatment Program 
40 CFR 136 Wastewater Treatment Sampling and Analysis 

Regulations 
40 CFR 122 National Pollutant Discharge elimination System 

(CPDES) Regulations 
SARA Title III, Section 312 Tier Two Hazardous and Emergency Chemical 

Inventory Reporting 
 
[Source: New Bedford DPI EMS Manual; Revision Number: 0 August 2004]
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Table 2 – Significant Environmental Aspects 
Aspect Objective Actions 
Chemical spills, 
chemical disposal  

Prevent releases, provide 
proper spill response and 
disposal measures 

Develop SOP and emergency 
response plans, conduct training. 

Oil spills, waste oil 
disposal 

Prevent releases, provide 
proper spill response and 
disposal measures 

Develop SOP, conduct training. 

Energy consumption 
(fuel and electricity) 

Reduce consumption  Establish max/min building 
temperature limits. 
Lighting replacement program. 
Vehicle idling policy. 

Wet lands protection Preserve wetlands  Develop SOP for construction 
activities. 
Provide awareness training from 
Conservation Commission. 
Review all process drains at WTP. 
Install traps on Shawmut Av. Yard 
catch basins. 
Improve housekeeping of materials 
storage.  

Waste disposal Reduce waste materials. 
Increase recycling  

Implement office materials recycling 
program. 
Develop program for recycling scrap 
materials. 

Soil and sludge 
disposal 

Utilize proper disposal 
procedures. 

Develop SOP for treatment plant 
residuals, street sweepings, grit, 
grease, and excavation soils. 
Employee training  

 
  
The Check Component 
Checking on the status of environmental management consists of  
 
 monitoring key characteristics of operations through inspection and measurements 
 evaluation of compliance with applicable legal requirements and other agreed upon 

requirements  
 internal audits of the overall system 
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Policies and procedures were put in place for inspection checklists related to  
 
 maintenance yard housekeeping 
 construction run-off  protection of storm drains and wetlands 
 spill prevention and control for bulk delivery, transfer and dispensing of fuels 
 preventive maintenance of equipment 

 
Inspection records were to be maintained within the respective division conducting the self-
inspection and under the supervision of that division’s manager. 
 
 
INITIAL EMS BENEFITS 
 
The first action plans implemented under the EMS addressed the aspects of: 
  
 power usage (fuel and electricity)  
 waste reduction and handling  
 standard operating procedures (SOP) and training necessary to comply with regulations and 

best management practices 
 
The DPI, in conjunction with NSTAR Electric, participated in a replacement lighting program. 
The program was implemented at the administration and repair facility, Quittacas WTP and 
also included the wastewater treatment plant (WWTP). The estimated annual reduction in 
electrical usage for the three facilities is over a million kilowatt hours (KWH). The breakdown 
of estimated reductions is presented in Table 4 
 
Table 4 – Electricity Demand (estimated) Reduction from Replacement Lamping  

Facility KWH Reduction 

Quittacas WTP 121,909 

Administration and repair facility 15,673 

WWTP 950,283 

Total annual KWH savings 1,087,865 
 
The DPI continues to work with NSTAR to review the possibility of adding energy efficient 
variable frequency drives to pumps at the Quittacas WTP, which would demonstrate even more 
improved performance. 
 
The production of SOP and training staff in a number of environmental practices listed in Table 
2 resulted in increased awareness of environmental responsibilities. 
 
The city’s recycling coordinator has been engaged to set up an office paper recycling program 
reducing the amount of waste produced. 
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A system for collection and handling of batteries, dry cells and fluorescent light tubes 
organized and standardized the DPI’s efforts to remove hazards from the waste stream in line 
with the Universal Waste regulations.  
 
An idling policy for all work vehicles has been instituted to reduce noise, emissions and fuel 
consumption. 
 
In addition to specific programs, EMS implementation training taught a process-based 
approach to environmental aspect identification that was useful when the Water Division was 
asked by the city Health Department to evaluate issues relevant to beginning fluoridation of the 
water. The division staff were able to use the aspect-identification process to look at 
environmental, health and safety aspects of treatment processes including spill containment, 
personal protective equipment, emergency response, operational controls, and produce updates 
to existing SOP. 
 
 
PURPOSE AND REQUIREMENTS OF AUDITS 

Purpose 
 
Historically, environmental audits have focused on regulatory compliance and due-diligence 
audits by financial institutions to identify any unanticipated liabilities. EMS auditing is a tool to 
validate the effectiveness of environmental practices within an organization.  
 
The EPA defines an environmental audit as “a systematic, documented, periodic and objective 
review by regulated entities of facility operations and practices related to meeting 
environmental requirements” (EPA, 2000). By EPA's definition, however, auditing can meet 
several objectives. These objectives include verifying compliance with environmental laws and 
regulations, evaluating the effectiveness of systems in place to manage environmental 
responsibilities, and assessing the risks from regulated and unregulated activities in facility 
operations (NAPA, 2001). 
 
EMS conformance audits evaluate that policies and procedures are in place and conforming to 
the agreed upon framework. They do not necessarily confirm successful progress in meeting 
the goals and targets established within the system, but will indicate that progress 
measurements are taken and improvements to the action plan are made consistent with the 
defined system. An EMS audit may directly evaluate compliance to regulations. However it is 
common practice to conduct conformance and compliance audits separately due to the scale of 
activity required and the required skill sets for competent auditors (NAPA, 2001). 
 
EMS conformance audits must address ongoing compliance monitoring and continuing 
improvement (ISO 14001 Clauses 4.5 and 4.6 and USEPA NEIC Element 11). In both cases the 
improvement is directed not to environmental performance directly but to the continual 
improvement of the EMS.  
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An effective audit program provides the information needed for management review (the act 
component of the PDCA cycle) to drive continual improvement.  
 
Awareness training, competency training, and an effective communication program within an 
EMS serve to make everyone aware of what the defined subject and objectives are and what 
role each person plays in reaching those objectives. There should rarely be surprises in an 
active audit program. 
 
Internal audits are used as a tool for ongoing alignment of practices and environmental 
objectives. External or third-party audits are used to evaluate the effective, appropriate 
development and implementation of an EMS to satisfy requirements for acceptance by an 
authority or certification to a known standard, such as ISO 14001.   
 
Requirements  
 
The requirements for audits and assessments under the DPI EMS encompass both compliance 
and conformance. 
  
The compliance-focused environmental management system guidance (EPA, 2001) specifies 
the need for 
  
 Periodic (at least annually) evaluation of the EMS 
 Periodic (at least annually) audit of facility compliance with environmental requirements 

  
The EMS framework defined in the New Bedford settlement agreement also called for a system 
conformance audit: “at least one EMS audit by an independent third-party auditor, with results 
reported to both the organization and EPA.” 
 
Additionally, the guidance (EPA, 2001) requires that the EMS “describe a system for 
conducting and documenting routine, objective, self inspections by department supervisors and 
trained staff.” 
 
This process of inspections, compliance auditing, and conformance auditing is consistent with 
the requirements of ISO 14001: 2004. Specific citations of audit requirements for the EPA 
NEIC guidance as well as the ISO standard are presented in Table 3. 
 
Table 3  Inspection/Audit requirements 
 EPA NEIC ISO 14001: 2004 
Inspections/Monitoring 5 c. 4.5.1 
EMS Audits 11 a. 4.5.5 
Compliance Audits 11 b. 4.5.2 
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AUDIT CYCLE IMPLEMENTATION 

The DPI developed and implemented the EMS over a period of eight months and which 
resulted in improved compliance for the highway and water divisions. A timeline of the 
development and implementation of an EMS at the DPI is presented as Figure 3. While general 
awareness of the EMS was good, organizational constraints and staffing demands hindered the 
improvement cycle beyond initial compliance issues. In July 2005, towards the conclusion of a 
full annual cycle under the EMS, the DPI conducted a second-party internal audit of the system 
and its implementation.  
 
In the fall of 2005 the city of New Bedford arranged for a third-party assessment of their EMS 
through an auditing body acceptable to EPA. The audit consisted of a desk-top review of 
materials requested and submitted by the New Bedford DPI including the EMS manual, a 
sampling of standard operating procedures and work instructions, and inspection checklists. 
 
The on-site audit was conducted by two auditors over a 4-day period from December 5 to 
December 8, 2005. 
 

 
 
 
 
 
Shortly after the December 2005 onsite conformance audit, the DPI arranged for an 
environmental compliance audit by the department’s consulting engineer. 
 
AUDIT RESULTS 

The audit series provided the impetus for both organizational and operational changes in the 
New Bedford DPI. These changes were in addition to the organizational and structural changes 
put in place through the initial EMS implementation. 
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Internal Audit 
 
The second-party internal audit served dual purposes as a learning experience for the DPI EMS 
team as well as the audit function. A trained ISO 14001 lead auditor performed the audit, they 
were also able to instruct the EMR and EMS QC officer in audit techniques and to suggest 
opportunities for improvement as they proceeded. The resulting internal audit report identified 
the following areas requiring improvement: 

 
 Establish compliance management practices including the performance of an annual 

compliance audit  
 Reinforce defined roles and responsibilities for training coordination, and operational 

monitoring and measurement 
 Identify procedures for ongoing assessment of operations (inspections) 
 Implement a program for regular review of the EMS including results of ongoing 

assessments 
 
As a result of the internal audit which included a debriefing session with top management – the 
following improvements were enacted 
 
Third-Party Audit 
 
The audit report stated that “The city of New Bedford EMS was found to be substantially 
documented and implemented to a significant degree” but several issues identified in the 
internal audit had not been resolved. The audit report identified a number of strengths of the 
DPI EMS as well as findings of non-conformance and opportunities for improvement as 
presented in Table 4. 
 
 
Table 4 - Third-Party Audit Results  

Strengths Deficiencies/Opportunity for Improvement 

Physical quality of facilities and 
housekeeping 

Lack of plan and implementation of annual compliance 
audit 

Top management commitment to the 
establishment of an effective EMS Lack of formal management review mechanism 

Major project oversight, including 
application of environmental  
considerations in the planning stages  

Responsibility for implementation, communication, and 
maintenance of the EMS appears to be substantially 
concentrated with the management representative and 
that the supporting roles and responsibilities described 
in the EMS manual have not been exercised to the 
degree that may be needed to ensure the long term 
effectiveness of the EMS 

Use of the environmental aspects Improve control of records with regard to inspections 

2454

WEFTEC®.06

Copyright     2006 Water Environment Foundation. All Rights Reserved©



identification and prioritization approach 
in developing EMS objectives 

and monitoring 

 
 
 
 
ADDITIONAL BENEFITS ACCRUED FROM AUDITS 
 
In the course of the audit program, corrective actions implemented to address findings and 
observations created further benefits to the DPI operations from those listed earlier. 
Operationally, the greatest benefits were realized through the compliance audit. 
 
Assessment of processes at the Quittacas WTP identified a leaking drain, the repair of which 
resulted in the savings of approximately 100,000 gallons of treated water per day.  
 
The number of waste (oil and anti-freeze) collection areas have been reduced and the existing 
materials were properly disposed and current practice limits storage to five gallons per location, 
greatly reducing potential risk of spills. The DPI facilities now serve as satellite collection 
facilities delivering these wastes to the city’s recycling center or the city’s garage for disposal. 
 
EMS issues were introduced to the regular daily meetings of the commissioner, directors and 
supervisors, promoting awareness on an ongoing basis and providing a mechanism to check on 
corrective actions implemented. 
 
The ongoing training and awareness program for all staff precipitated improvements to existing 
practices such as:  
 
 Improved mitigation of potential spills during the fuel delivery process, including placing 

berms around storm drains and conducting direct observation 
  
 Instituting the practice to pump out a liquid asphalt stotage containment area after a 

significant rain event to provide full capture capacity in the event of a need 
 
 Strengthened practices for inspection practices including creation of checklists 

 
 Formalized and expanded the office recycling program which includes paper and toner 

cartridges. This was conducted with assistance from the city recycling coordinator. 
 
 
The importance of coordinating and tracking training requirements has lead to an updating of 
processes, procedures, and preventive maintenance schedules at the Quittacas WTP. This will 
serve to improve internal training and facilitate any future staffing transitions.  
 
The roles of DPI staff beyond the EMS Director – the quality control officer and the training 
coordinator have begun to be exercised, leading to wider participation in EMS operations. This 
improves the sustainability of the EMS within the process of succession planning. 
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The series of audits also served as a unique learning experience for all involved staff members. 
The audit process, depth, and breadth improved the understanding of the EMS and the 
participation level of staff across the board. 
 
LESSONS LEARNED 

During the process of implementing an audit program as part of an EMS and continual 
improvement system, the following items may help maximize the benefits realized: 
 
1. Spread out audits over time. Provide sufficient time to evaluate and respond to findings and 

observations before heading into the next audit. You should see an ongoing reduction in the 
number and scope of findings.   

 
2. Break up audits into smaller scale and perform them over multiple events, as opposed to a 

single audit, to address all aspects of the operation in the required timeframe. Audits can be 
divided to address a few elements across the organization or may address the entire EMS 
within a specific area of the operation. Create an audit plan that is manageable for staff with 
multiple roles and responsibilities.  

 
3. Conduct a compliance audit early in the EMS development process as part of the aspect-

identification process. Compliance audit findings can provide focus to planning elements. 
 
4. Address inspection and audit findings, and observations, on a timely basis to foster 

continual improvement. Gradual improvement is easier to sustain than quantum steps. 
 
5. Communicate audit findings and corrective actions through supervisory staff. This 

promotes ownership of the EMS throughout the organization and provides an additional 
benefit in that often corrective actions in one area of the operation may have application 
elsewhere. 

 
6. Perform audits sooner rather than later. Do not wait until your system is finished. It never 

will be. That is part of the definition of continual improvement - ongoing adjustment to 
processes and practices. Choose an area of the system (Lesson no.2) and proceed. Utilize 
results for wider improvements (Lesson no.3). 

 
 
CONCLUSIONS 

The development and implementation of an EMS at the New Bedford DPI has provided many 
benefits. The initial benefit of the EMS development, cited by the managers and supervisors in 
the DPI, was the performance of the assessment of all the DPI operations during the aspects-
identification process. This, coupled with EMS awareness training, created the action of 
looking at regular work practices with an eye to pollution prevention and process improvement. 
Regular inspection of work practices by supervisors has become a standard business practice. 
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The audit program that the New Bedford DPI has put into place provides a mechanism for 
ongoing assessment of environmental management practices. The audit program results further 
enhanced the benefits of the EMS providing an additional mechanism to engage the 
organization, providing independent insights into EMS and operational processes, further 
delineating areas where compliance measures could be improved, and engaging top 
management in recognizing the work that has been accomplished and the areas where 
improvements will continue.  
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