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Patient safety has become an active part of the healthcare 
dialog over the last decade. When the publication To Err is 

Human¹ was released during 1999. It shocked the healthcare industry into a 
flurry of activity to test and evaluate the statements made in the document. A 
virtual flood of publications has followed over the last nine years. Virtually every 
aspect of hospital care has been dissected to determine what risks patient face 
during a hospital stay. Key areas have included wrong site surgery, medication 
errors, and hospital acquired infections. The Joint Commission, National Patient 
Safety Foundation, the Leapfrog Group, and the Institute for Healthcare 
Improvement have all developed and promoted active agendas to address 
these and other concerns.  
 

A common element of all the activities promoted by the listed organizations and 
others is adding steps to healthcare processes to address patient safety 
concerns. Some of the steps include the Joint Commission “Time Out” prior to 
surgery, the recommended practice of using two means of identification for each 
patient whenever medications are administered or samples are drawn, making 
changes to medical alarms and the environments in which they are used, etc. 
As the number of patient safety initiatives has increased through the Joint 
Commission’s National Patient Safety Goals program, Leapfrog initiatives, the 
100,000 Lives campaign of the IHI and the work of others there is a 
compounding of the number of added steps nurses and other staff in hospitals 
is required to learn, retain, and apply on a minute by minute basis. These steps 
are being added to what many nurses in particular feel is an already impossible 
list of demands related to patient care.  
 

Each of the initiatives has great merit. All are designed to reduce the potential 
for a particular type or class of patient care error that can cause irreversible 
injury or death. Each initiative also requires documentation and study of errors 
that do occur to identify and eliminate the source of the errors. As the volume of 
work surrounding patient safety accumulates one must pause to consider 
whether the increasing burden is becoming a factor contributing to an increase 
in errors.  
 

A key principle of error avoidance and reduction is to simplicity. As work 
processes or equipment systems become more complex the probability or 
errors and failures increases. The individual initiative approach to patient safety 
that has been followed by many hospitals as they work to achieve the objectives 
of a patient safety campaign or to meet accreditation or regulatory requirements 
seems to neglect this principle. Many of the initiatives are undertaken by teams 
that exclude consideration of any work processes outside the scope of the 
initiative. The teams often design elegant and effective solutions to the patient 
safety issue embedded in the initiative.  

¹© 1999 Institute of Medicine, Washington D.C. all rights reserved 
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As part of the Statement of Conditions Process, it is imperative for organizations to have accurate CAD 
drawings showing the various safety elements of the building. In preparation of the unannounced JC 
survey process, accurate CAD drawings should list the following essential components: arrangement of 
smoke compartments, Suites, Fire/Smoke walls, sprinklered areas, areas under renovation, hazardous 
areas, trash collection rooms, soiled linen rooms, rooms larger than 50 sqft used for storage of 
combustible materials, etc. 
 
The process to perform an egress study & life safety update requires an analysis of occupant load of 
each individual space in each smoke compartment to determine the necessary exiting requirements. 
Areas where the occupant load is located, a separate calculation is performed to determine the exiting 
capacity required versus the actual exiting capacity in place. If needed horizontal exiting is shown along 
walls already in existence. 
 
Compartments: 
Each individual smoke compartment is assessed and shown in compliance with NFPA 2000 life safety 
code with respect to size limitations and travel distance limitations. Also each smoke compartment is 
shown graphically whether it is fully, partially, or not sprinklered. Finally each smoke compartment has 
the total travel distance to the nearest exit from the most remote point, travel distance from the largest 
patient room to the exit access door, and the travel distance from the nearest exit access room door to 
the nearest exit shown. This will show compliancy with NFPA 101.19.2.6.2.3, 101.19.2.6.2.1, 
101.19.2.6.2.2, & 101.19.2.3.3 of the 2000 edition of NFPA life safety code. 
  
Suites: 
All drawings show verification of code compliant suites for patient sleeping and non sleeping suite 
arrangements. Each suite is highlighted and travel distances shown graphically to be in compliance 
with NFPA 2000 edition of the life safety code. Each suite also list the suite size along with the name of 
the use space. This will all be assessed per NFPA 101 sections 19.2.5.2, 19.2.5.3, 19.2.5.6, 19.2.5.7, 
19.2.5.5, 19.2.6.2.4, 19.2.5.8, & 19.2.5.1.  
 
Fire/Smoke barriers: 
Each floor will show smoke barrier separations, fire compartmentation separations, occupancy fire 
separations, and hazardous room ratings per NFPA requirements of the 2000 edition of the life safety 
code.  
            
The need for current & accurate life safety drawings is paramount to calculate travel distances, suite 
size, and demonstrate visually the safety features of the building. Special care should be given to 
drawing updates after renovations have occurred. Please call TSIG if you require assistance with 
updates to your CAD drawings or with performing life safety updates to your drawings. 
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Our plans to expand nationally are well underway, and we are currently working in over 20 states. More 
important than our outreach is how we will handle the new clients across the US. To that end we have 
hired new compliance specialist from different location who will handle these clients. We now have local 
presence in Florida, Tennessee and Illinois. We will continue to hire the best talent we can across the 
country as they become available. The thing we have going for us is our reputation for being client 
oriented and our motto of “Consider it done”.  When we undertake a commission, we commit to providing 
the service within 4 weeks after we are retained. Therefore, it is fairly easy for us to attract the right talent 
across the country. Our policy is to hire the right person when he/she becomes available-not necessarily 
when we are in a crises mode to meet a schedule. 
 
We are also in the process of establishing marketing presence in New England and in several other 
regions, when we find the local marketing talent. Our marketing/sales efforts are being directed by Mark 
Agan, who has been in the healthcare industry for most of his adult life. Our goal here is to retain people 
who know the industry, and can manage our clients locally, rather than remotely.  
 
TSIG has a very strong advisory board consisting of leading members of our industry, and our thanks go 
to them for helping direct our efforts. 

WHAT’S NEW AT TSIG   
Written: Ralph Heiman 

 
 
 
 
 
 
 
 
 

Brian Wade possesses over 15 combined years of consulting, training in life safety and regulatory 
compliance in healthcare and ambulatory facilities. 
 
His consulting role has included assisting healthcare entities throughout the country with regulatory 
compliance (TJC, OSHA, CMS, etc) including life safety surveys, documentation review, continued 
building maintenance programs, etc., as well as being involved in the growth of a very successful 
consulting program from the early stages.  He has provided in-depth education to hospital staff, 
contractors, engineers, and architects around the country as related to life and fire safety/ codes, 
and environment of care readiness. 
 
Prior to commencing his compliance consultant role he was performing Mechanical design for 
healthcare projects at major hospitals in the South Florida area. 
  
Prior to his healthcare experience he was in charge of the Network management of 2 Florida 
engineering offices. 



 

 

 
 
 
 
 
 
 
 
Ken Gregory possesses over 21 combined years of consulting, management, and general 
maintenance/ engineering, construction management/ safety, regulatory compliance, 
communications, environmental services, biomedical services, emergency management, hazmat, 
fire safety, utilities, safety and security in healthcare facilities. 

 
His consulting role has included assisting healthcare entities throughout the country with 
regulatory (TJC, OSHA, CMS, etc) preparation including performing mock surveys, 
documentation review, continued readiness programs, etc., as well as being involved in the 
growth of a very successful consulting program from the early stages.  He has provided in-depth 
education to hospital staff, contractors, engineers, and architects around the country as related to 
hospital physical operations, fire safety/ codes, emergency preparedness, and environment of 
care readiness. 
 
Ken served as a Lead Auditor for ISO 9001-2000 and has been trained to perform, and has 
performed numerous, surveys with the new NIOSH standards now being considered for deemed 
status from CMS to accredit hospitals. 
 
Immediately prior to commencing his consultant role he was Director of Support Services for a 
124 bed acute care hospital.  His areas of responsibility included Director of Physical Plant, Bio-
Med, Communications, Security, Safety, and EVS Liaison, as well as serving as Safety Officer 
and Chairman of the following in-hospital committees; Environment of Care, Safety, Security, Life 
Safety, Utilities Management, and Indoor Air Quality. 
 
Additional healthcare experience also includes service as Supervisor, Facilities Engineering for a 
648 bed acute care hospital, and he served as Chairman of Life Safety, Utilities Management, 
and ADA compliance committees. 
 
Prior to his healthcare experience he has held various positions in the construction and 
maintenance fields and has held registration as an electrical contractor in the State of Tennessee. 
Employment History  
2002 – 2007 Smith Sackman Reid, Inc (SSR) - Facility Regulatory Consultant 
1996 – 2002 HCA Hendersonville, Medical Center -  Director, Physical Plant 
1989 – 1996 HCA Centential Medical Center – Facilities Engineering Supervisor 
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A recent Joint Commission Environment of Care survey proved well for one New Jersey 
hospital. What impressed the surveyor were effective Interim Life Safety Measures (ILSM’s) 
that defined established practices to ensure patient, employee and facility safety.  Also 
commended was the use of a fire drill grid that depicted the locations and dates of completed 
fire drills. Significant discussion took place relating to fire safety in general including measures 
hospitals throughout the United States have taken in recent years to improve same. Such 
measures included; removal of toasters and toaster ovens, microwave popcorn, and the trend 
towards smoke free hospital campuses.  In respect to facilities management and patient safety, 
the surveyor was pleased that the Infection Control Practitioner and the Director of Facilities 
collaborated and conducted assessments prior to construction projects starting. Staff was 
reminded that this practice best determines how to mitigate potential hazards. 
 
Suggestions pertaining to fire safety included the following; persons inspecting fire 
extinguishers on a monthly basis need to record the specific date (not only the month) on the 
fire extinguisher tag upon inspection.  The surveyor was satisfied with the fact that persons 
checking fire extinguishers on a monthly basis were trained and documentation supported this.  
When ILSM’s are in effect, staff should conduct one of the two drills in an adjacent area to the 
construction zone.  Inspection of the quarterly fire pump tests yielded an exact match of the BSI 
rating.  Facilities personnel should question when a test reading matches the BSI rating. 
 
After reviewing the EOC meeting minutes, the surveyor was pleased with the documentation 
and asked the committee to think about challenges that they faced in 2007, moving forward into 
2008. 
 
Patient safety and risk management personnel were asked to review employee injuries, provide 
an analysis and identify trends.  In such an analysis, practitioners should identify all safety 
devices utilized, measures implemented, in-service training methodology relating but not limited 
to sharps and insulin syringes, handling and disposal and medication errors.  Plans of actions 
associated with such hazards should be devised and made readily available. 
 
A brief Q/A session relating to the disposal of hazardous materials and the Hazardous 
Materials Program in general took place.  The surveyor was satisfied with the hospital’s 
program.  It was suggested that a Safety or Security representative conduct surveillance of the 
debris removal vehicle to ensure hazardous waste is disposed of to the proper location as per 
contract manifests. 
 
The Security Director was asked to rank incidents from the past year and provide staffing level 
information.  Security coverage (physical and technological) associated with high risk areas 
were questioned.  The Emergency Department, Emergency Department Waiting Area and 
Maternity Unit were examples of adequately covered high risk areas.   
 



 

 

 
 
 
 
Additionally, security professionals were reminded to systematically deal with forensic patient 
issues.  Working with both hospital departments and the respective law enforcement agencies 
to ensure prisoners do not have the ability to make phone calls to friends or relatives prior to or 
while being treated in the hospital is essential.  Pre-notification of forensic patients having 
elective surgery from clinical staff to the Security Department is advisable.  Security 
Professionals were also reminded to restrict firearms from law enforcement and in service 
officers in areas such as the Behavioral Health Units.  These measures call for collaboration 
with the respective law enforcement agency liaison.  Also mentioned was the VIP patient policy 
and how it should be comprehensive; not limited to only politicians or celebrities.  Security 
discussed a recent event where a teenager on life support was visited by 250-300 friends and 
relatives.  Coordinated efforts between security, facilities and social services were commended 
by the surveyor.  Both security enforcement and human needs were met during this event. 
 
A tour of the Mother/Baby and Labor and Delivery Unit took place.  While viewing the unit and 
the infant security system in place, the importance of abductor profile training was highlighted.  
Continuous training in this area was suggested.  Added security measures for hospital 
identification cards were brought to light.  The placement of a pink stripe on the back of clinical 
identification badges for persons assigned to the Mother/Baby and Labor and Delivery Units 
was suggested.  As well, the addition of a sticker on the identification card (which can 
frequently be changed) may reduce chances of false identity. 
 
Review of the Biomedical Program yielded questions pertaining to having an accurate inventory 
of equipment, what to do with old equipment (stored appropriately or discarded) and 
implementing a mercury-free environment. 
 
In respect to Emergency Management, it was suggested that the Incident Command Center be 
equipped with a video feed from the security control room to provide command staff with 
situational awareness during an event.  Also suggested was that future drills test the 
sustainability of the hospital and focus on the potential to lose part, a large portion or the entire 
facility.  Hospitals should keep in mind that recovery is the most important part of a disaster and 
future drills should consider business continuity and long term recovery plans.  Hurricane 
Katrina was referenced during this conversation.  Also discussed was the importance of a 
mitigation plan for contaminated water supply.  Questions regarding supporting dialysis patients 
during a water emergency were asked.  Both the Facilities Director and the Infection Control 
Practitioner responded by discussing water reserve systems in place, bottled water reserve 
supply and contract vendor arrangements to provide water tankers to the hospital. 
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The main drain test for fire suppression systems has recently undergone scrutiny by Joint Commission Life 
Safety surveyors and is becoming one of the most frequent and escalating Recommendation for Improvement 
(RFI) issued. This is due in great part as a result of healthcare organizations failing to provide either the correct 
method for testing and/or failing to provide an acceptable record of testing. In order to assure that your 
organization is fully prepared for your next survey, we at TSIG would like to provide some valuable information 
and tips to aid you with said the test that you or your contract service provider performs so that your facility 
doesn’t meet with similar negative consequence. 
 

RATIONALE 
Main drains are installed on system risers for one principal reason: to drain water from the overhead piping 
after the system is shut off. This allows the contractor or maintenance department to perform work on the 
system or to replace nozzles after a fire or other incident involving system operation. 
 

A main drain test must be performed annually at each water-based fire protection system riser to determine 
whether there has been a change in the condition of the water supply piping and control valves. 
 

PROCEDURE 
Conduct main drain tests using the following steps: 
 
1. Check the area around the main drain discharge pipe to ensure that water will drain away safely and not 
 cause damage. 

2. Unlock the main control valve so that it can be shut quickly if a problem develops during the test. If the 
main  control valve is equipped with a tamper switch, close the valve two or three turns, then return the valve 
to  the fully open position. This should send a tamper signal to the alarm company. 

3. Record the static pressure on the supply side pressure gauge prior to the test. Open the main drain valve 
 slowly until it is fully open. Allow the water to flow until the pressure stabilizes, then record the residual 
 pressure using the same gauge.  Close the main drain valve slowly to avoid water hammer. When it is 
 closed, record the  static pressure on the supply side pressure gauge. 
 

DOCUMENTING THE TEST RESULTS 
Document the results of the testing, including the main drain test pressures and whether or not local and 
remote alarm devices operated satisfactorily. Use one line for each system tested. This will allow for a direct 
comparison with previous tests to help identify problems. 
 

INTERPRETING MAIN DRAIN TEST RESULTS 
Main drain tests are intended to reveal changes in the water supply when the data from one test is compared 
against data from previous tests. There are no right and wrong main drain pressures. Benchmark pressures 
need to be determined through a series of regularly conducted main drain tests. These benchmark pressures 
(static, residual, and the difference between the two) are used in comparison to each successive test to 
identify changes in the water supply. Many factors can cause changes in main drain test results.  
 

Slight changes (less than 5 psi) in the static and residual pressures are common and are usually a result of 
normal small variations in water supply system pressures, gauge wear and tear, and difference in how and by 
whom the pressures were read. Daily and seasonal fluctuations in water supplies are common and may be in 
excess of 10 psi. Times of heavier water use (day vs. night and summer vs. winter) will cause pressures to 
drop. Pressure changes that are more significant or vary greatly are an indication of deterioration in the water 
supply. Such deteriorations are caused by obstructions, water main breaks, abnormally high increase in water 
supply demand, or closed valves. When the main drain test pressures vary greatly from the benchmark 
pressures, immediate determination of the cause and corrective action must be taken.  

DON’T LET YOUR MAIN DRAIN BE A PAIN 
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Getting What You Ask For   Written by: Ode Keil 
 
Hospital facility managers face a continuous barrage of sales literature, sales pitches, and email solicitations from 
vendors. Regardless of the method of presentation the claims all appear to be heaven sent solutions to every 
imaginable construction, maintenance, or repair problem related to facilities management. Very few of the claims are 
supported by literature or performance information from real world experience. Many of the claims are marginal and 
based only on opinions or testimonials of customers. The lack of real world performance information is a serious 
problem. The problem is poor product performance can lead to budget busting replacement of prematurely aged and 
failing infrastructure ranging from roofs to building skins, to boilers, pumps, open and closed loop cooling systems, 
plumbing, and electrical systems.  
 
Hospital facility managers often lack the knowledge or expertise to evaluate competing performance claims. Decisions 
are often made based on a high personal comfort level with a sales representative. Compounding the problem is that 
performance testing or maintenance of equipment is often performed by factory technicians who are expected to 
assure the customer that everything is working perfectly at every visit even though there is significant evidence to the 
contrary. This problem has become more acute as the Green and LEED movements have gained momentum in the 
design and healthcare administration communities. Saving the planet sounds like a good idea but many of the building 
designs and infrastructure systems are unproven.  
 
Making wise decisions about building and infrastructure design and maintenance needs to be a deliberate process based 
on objective criteria set by the hospital. For example, development of a good utility systems management program for 
open loop cooling systems should begin with an analysis of the water quality by an expert who has no stake in the 
outcome of a bidding process for water treatment chemistry and technical support. Regardless of which supplier is 
selected, water treatment chemistry is very uniform across the industry. The two key differences are chemical 
concentration in the delivered product and the capability of the service technicians and water experts employed by the 
supplier.  

 
Eliminating claims from water treatment service proposals requires a little digging. One easy way to sort through 
competing bids is to set water quality standards after treatment and to solicit bids based on quantities of chemical 
required to treat 1000 gallons of water to attain them. This process will normalize all bids. If a manufacturer supplies a 
treatment chemical that is less concentrated a bid based on cost per delivered unit could be made to look less 
expensive than a competing bid for a more concentrated version of the same chemical. Breaking down each to cost / 
1000 gal and multiplying by annual water consumption will give a true price for each supplier.  

 
Developing this approach requires time. Each time a critical piece of equipment or a supply is needed, the facility 
manager will have to do some research to develop a request for proposals (RFP) that he / she has control over. 
Developing the RFP may entail a cost for independent expert assistance. This can be a difficult proposition to sell to 
senior managers as they may believe the facility manager has sufficient expertise in all areas of facilities management to 
sort through sales claims. Development of the RFP will also help the facility manager establish a maintenance strategy 
for the equipment or maintenance supply. One element of the RFP should be a clear statement of the terms, 
conditions, and responsibilities of the supplier and the hospital maintenance staff. Thinking through and documenting a 
process as part of an RFP is a proactive approach to assuring consistent maintenance that can be measured and 
evaluated.  

 
The responses to an RFP developed in this manner allow apples-to-apples comparisons among competing bids. A well 
written RFP may also help weed out opportunists who rely on uninformed and uninvolved hospital staff to make a 
living. Any reputable supplier is always willing to put the work into meeting a stated standard or offering an alternative 
that can be understood in the context of the RFP. 

           (Continued on page 11) 
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The implementation of hospital readiness efforts related to emergencies, disasters and catastrophes are 
highlighted in the new Joint Commission standards.  Before getting into the standards, it’s important to first 
understand the basics.  An emergency usually relates to an unexpected occurrence requiring immediate 
action and can be handled by the hospital Emergency Preparedness team.  Disasters usually occur suddenly 
and cause great loss of life, damage, or hardship.  Examples of disasters include flooding, aviation crashes or 
business failures.  In most cases, the hospital requires the deployment of external resources. Catastrophes 
can be categorized as sudden and widespread disasters.  They extend past localized boundaries and cripple 
the local infrastructure.  When discussing emergencies, disasters and catastrophes, it’s important to keep in 
mind the four phases of emergency management; planning, response, recovery and mitigation.   
 

So let’s take a worse case scenario for a minute, a catastrophe.  An example that immediately comes to mind 
is hurricane Katrina.  During hurricane Katrina, healthcare personnel were forced to make impromptu 
decisions pertaining to patient care and overall hospital operations during the prolonged response phase.  
Why?  At a certain point during the Katrina catastrophe, the Emergency Preparedness Team realized their 
availability to provide assistance was beyond their scope of services.  To make matters worse, they realized 
community resources were not available.  Not to mention the infrastructure was crippled including 
communications systems which prohibited cries for help to public safety authorities.  It was basically too late 
to do anything.      
 

After the Katrina catastrophe, national emergency management panels from both the public and private 
sector formed and the National Response Plan (NRP) was replaced by the National Response Framework 
(NRF).  The NFR provides a set of principles on how our nation responds to disasters and is less 
bureaucratic.  It provides the framework for emergency response and short term recovery to the both the 
government and private industry.  In tandem with government initiatives, the Joint Commission conducted a 
five year study to review healthcare emergency management practices and implemented new standards as of 
the first of the year.   
 

So what do we make of the 2008 Emergency Management standards? 
The bottom line…preparedness and awareness.  At a certain point during an emergency, disaster or 
catastrophe, the Emergency Preparedness team will realize their availability to provide assistance is beyond 
their scope of services.  Upon such realization, the determination to vertically evacuate will be made.  At that 
point, community emergency management plans must be activated.  It is also important for healthcare 
organizations to take into account the type of emergency, disaster or catastrophe they are dealing with when 
making the decision to evacuate. Organizations must have pre-identified their vulnerabilities from the Hazard 
Vulnerability Assessment (HVA) and have communicated what they can’t handle (“needs”) to other healthcare 
organizations and emergency management entities both locally and regionally.   
 

Hospital Emergency Preparedness leaders are reminded to take on an “all-hazards” approach that is flexible, 
scalable and sustainable.  The Joint Commission highlights six critical areas as part of the emergency 
management program;  

• Communications 
• Resources & Assets 
• Safety & Security 
• Staff Responsibilities 
• Utilities 
• Patient Clinical and Support Activities. 

“Getting a Grip on Healthcare Emergency Management” 
Written by:  Richard Morrow 
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One of the requirements is the 96 hour rule.  In short, the 96 hour rule gets hospitals thinking about what “stuff” 
they have (including personnel) from the beginning of an emergency, when it will run out, and when external 
resources may not be available leading to evacuation.  The 96 hour rule does not mean hospitals must sustain 
for the entire 96 hours, but must know early enough when things may get real bad.  As to not repeat history, if 
evacuation is determined (and under 96 hours is acceptable), then community emergency management plans 
must simultaneously be activated.  I will be elaborating on the 96 hour rule as well as emergency management 
exercises in future. 

“Getting a Grip on Healthcare Emergency Management” 
(Continued From page 10) 
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Just as often the solutions are simply piled on top of all existing work resulting in a more complex work process 
or physical environment that is more likely to generate errors. 
As with any work the law of unintended consequences may be at work in patient safety. The strong desire to 
make a hospital stay safer for patients may be making it more risky. The patient safety activities may also 
simply create new classes of errors that do not transfer risk to patients. In either case there may be a need to 
re-evaluate the manner in which safety initiatives are approached. There must be a balancing of added work 
with deleted work. As new steps are added to work processes or new equipment systems are added the 
added burden must be offset by removing or redesigning existing processes to assure the changes are 
complexity neutral. Ideally the redesigned work would result in a reduction in total work complexity after a 
patient safety initiative is completed. 
 
The foundation for improving patient safety is an already heavily stressed work environment. If the current 
approach to patient safety initiatives continues to add to the complexity and velocity of work it is inevitable that 
the accumulated weight of the additional work will cause the foundation to crack or to collapse as staff makes 
individual decisions about which work steps to leave out or modify to meet workload demands. The result will 
be a collapse of orderly work that will potentially drive additional complexity as another round of initiatives will 
be triggered. Before that point is reached each additional proposed patient safety initiative and all current 
initiatives need to be objectively examined to evaluate whether the complexity added resulted in a significant, 
measurable improvement in patient safety or simply created more work. 

Getting What You Ask For 
Continued from page 9 

The real issue is if the facilities manager does not have the expertise or does not take the time to establish clear 
expectations for product and service performance literally millions of dollars worth of construction or equipment can 
be destroyed by poor management and maintenance. Making the time and financial resources necessary to understand 
what equipment and maintenance strategies is the state of the art based on real world performance is a key 
responsibility of facilities management. Accepting unproven claims about “best practice” and “evidence based” when the 
individual making the claim has absolutely nothing other than an statement made in a publication is likely to lead to poor 
performance, an ongoing struggle with the supplier to match performance to claims, and financial ruin. 



 

 


