
A-Ali 467 GUIDE FOR QUALITY ASSURANCE INSPECTION O COWRCIAL 1.4
ACTIVITIES CONTRRCTS. (U) CONSTRUCTION ENGINEERING
RESEARCH LAS (ARMY) CHAMPAIGN IL J H WILLIAMSON ET AL.

UNCLASSIFIED JUL 86 CERL-TR-P-85/94-SUPPL-1 F/G 15/5 UL

EEEEEEELL EEEIIIIIIIIIIIIIIl..f
Ifl llllllllll
ElllllhllllllI

I Ehhhhhhhhhhhh
IIIIIIIIIIIIIIfllfll.



11111 28 J

11111,2.0

11111 iI0

liii NhIi~ ~1.8

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS-1963-A

'u1



0 US Army Corps

otuctio nin ee
Coritructim Engineering TECHNICAL REPORT P-85/04, SUPPLEMENT 1Research Laboratory July 1986

AD-A171 467

Supplement to USA-CERL
Technical Report P-85/04:

Guide for Quality Assurance Inspection of
Commerical Activities Contracts for Real
Property Maintenance Activities

John H. Williamson
Timothy D. Holcomb

The information in this report supplements U.S. Army
Construction Engineering Research Laboratory (USA-
CERL) Technical Report P-85/04, Guide for Quality As-
surance Inspection of Commercial Activities Contracts for
Real Property Maintenance Activities. Additional guidance
is provided on how to do Quality Assurance (QA) surveil-
lance of work performed by contractors on government
property. Emphasis is placed on inspecting a small percent-
age (about 10 percent) of the total work performed. The
sampling method used varies with the type of work being
evaluated and the contractor's performance.

Inspection guidance is presented C9r addition to the

"'Utilities Operation and Maintenance'chapter of P.85/04.

Information is provided for three additional task units, in-
cluding gas distribution, electric distribution, and heating,
ventilating, and air-conditioning systems. Guidance is
presented for inspecting individual jobs within that task D T IC
unit. The guidance includes performance indicators, quality

assurance evaluation methods, detailed procedures, and
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The findings of this report are not to be construed as an official Department
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The information in this report supplements U. S. Army
Construction Engineering Research Laboratory Technical Report
P-85/04, Guide for Quality Assurance Inspection of Commercial
Activities Contracts for Real Property Maintenance Activities.
Use this report as follows:

Replace page iii of the original report with the new page
iii provided here.

Replace Table of Contents of the original report with the
new copy provided here.

Insert the new Sections 3-3, 3-4, 3-5, and 3-6 and their
cover sheets after Section 3-2 (Sewage Services) in the original
report.

Insert the blank copies of worksheets and checklists
provided for the new sections at the end of Appendix B of the
original report.
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'C. EXAMPLE QA WORKSHEET

GAS DISTRIBUTION

QUALITY ASSURANCE WORKSHEET (GAS DISTRIBUTION OPERATIONS)

CONTRACT REQUIREMENT: Operate the gas distribution system.

PERFORMANCE INDICATORS: Use QA Checklist (Gas Distribution) to
record performance.

1. The required reports have been submitted to the
-'I appropriate regulatory agencies.

2. The contractor's approved documentation for O&M of the gas
distribution system show when the listed tasks were performed and
are initialed by the operator.

3. The QAE has observed measurement of the odorization
content of the gas.

4. If required by the contract, the contractor has collected,
recorded, and submitted monthly readings for all gas customers.
The QAE random inspection verifies the meter readings submitted by
the contractor.

QUALITY ASSURANCE EVALUATION METHODS:

Performance indicators 1 and 2 for this task unit should be
evaluated monthly, using 100 percent inspection of the
contractor's documentation of performance.

Performance indicator 3 should be evaluated by a planned
sampling of the contractor's measurement of the odorization
content of the gas. The QAE should obtain the schedule for these
tests ad randomly select several opportunities to observe
throughout the contract period.

Initially, performance indicator 4 should be evaluated using
systematic random sampling. Using the population size ____

and referring to Table Al of Appendix A gives ____number of
samples and ____number of allowable rejects. Any collection of
randomized numbers can be used to determine the first sample to be
inspected. The population size should be divided by the sample
size to determine the interval________

If the contractor's performance record has been excellent for
9. the previous 3 months, the QAE may coordinate with the COR to

substitute unscheduled verification of the meter readings,
supplemented by validated customer complaints.

.. r*I



GAS DISTRIBUTION

Page 1 of 2

QUALITY ASSURANCE CHECKLIST (GAS DISTRIBUTION OPERATIONS)

REQUIREMENT: The required reports have been submitted and
accepted.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: Documentation of operation activities is complete.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: Gas odorization content has been measured.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: Meter readings agree with those sampled.

(CIRCLE ONE) S U N (See attached checklist.)
- QAE REMARKS:

NOTE: "S" = Satisfactory
"U" = Unsatisfactory
"N" = Not applicable

.4-.
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QUALITY ASSURANCE CHECKLIST (GAS DISTRIBUTION OPERATION)

Verification of Gas Meter Readings

Location/Building Reported Verified

Date Reading Date Reading

-- - - - - - - - - - - - - - - - - - - - - - - - - - -

Qult ssrneEvlao

Dat



* EXAMPLE QA WORKSHEET

GAS DISTRIBUTION

Page 1 of 2

2 QUALITY ASSURANCE WORKSHEET (GAS DISTRIBUTION MAINTENANCE)

CONTRACT REQUIREMENT: Perform maintenance activities for all gas

distribution system components.

PERFORMANCE INDICATORS:

1. The contractor's documentation for maintenance of the gas
distribution system has been submitted on time and is complete.

2. The contractor's PMI reports for all gas distribution
systems have been submitted on time and in an acceptable manner.
QAE inspection of documentation shows no deficiencies or
discrepancies.

3. Random leakage checks made by the QAE verify the
contractor's reports.

4. The QAE has observed the annual inspection and maintenance
of key valves, relief devices, and regulator stations.

5. The contractor's PM has been performed for all gas
distribution systems, and QAE inspection shows no deficiencies or
discrepancies.

6. The contracted SO and I30 work was accomplished in a
timely, effective, and workmanlike manner. The overall quality
and appearance of the repair, including materials, are comparable
to the facility's original construction quality and appearance.
The QAE inspection results of the facilities sampled for the
contractor's report of work completed show no deficiencies in
accordance with Army TM 5-654.

QUALITY ASSURANCE EVALUATION METHODS:

1. A 100 percent inspection method should be used to inspect
the completeness of the contractor's reports.

2. The QAE should inspect the contractor's PMI report by a
100 percent inspection method. The QAF should make an unscheduled
inspection of areas of poor past performance and those areas
specified by the KO or his/her representative.

3. The QAE should use a systematic random sampling method to
determine the number of places to be inspected for leaks. Using
the population size ____,and referring to Table Al of Appendix
A gives ____number of samples and ____number of allowable
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rejects. Any collection of randomized numbers can be used to
N determine the first samples to be inspected. The population size

should be divided by the sample size to determine the
interval___

4. The QAE should use a systematic random sampling method to
determine the number of valves to be inspected to see that they
have been exercised. Using the population size _____, and
referring to Table Al of Appendix A gives ____number of samples
and ______number of allowable rejects. Any collection of
randomized numbers can be used to determine the first samples to
be inspected. The population size should be divided by the sample
size to determine the interval ___

5. The QAE should use a 100 percent inspection method to
inspect the contractor's PM report. He/she should make an
unscheduled inspection to areas of poor past performance and those
areas specified by the KO or his/her representative.

6. The QAE should use a systematic random sampling method to
determine the number of repairs to be inspected for SOs. Using
the population size _____, and referring to Table Al of Appendix
A gives ____number of samples and ____number of allowable
rejects. Any collection of randomized numbers can be used to

-~ determine the first samples to be inspected. The population size
should be divided by the sample size to determine the
interval ____. The QAE should use a 100 percent inspection
method to inspect all IJO repairs.



GAS DISTRIBUTION

Page I of 3

QUALITY ASSURANCE CHECKLIST (GAS DISTRIBUTION MAINTENANCE)

REQUIREMENT: QAE inspection of the contractor's documentation
shows no deficiencies.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: QAE inspection of the contractor's PMI report shows
no deficiencies.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: Random leakage checks made by the QAE verify the
contractor's reports.

LOCATION
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

QAE REMARKS:

NOTE: "S" = Satisfactory
"U" = Unsatisfactory
"N" = Not applicable

V do
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QUALITY ASSURANCE CHECKLIST (GAS DISTRIBUTION MAINTENANCE)

REQUIREMENT: The QAE has observed the annual inspection and
maintenance of key valves, relief devices, and regulator stations.

LOCATION
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

QAE REMARKS:

REQUIREMENT: The QAE's inspection of the contractor's PM report

shows no deficiencies.

LOCATION

(CIRCLE ONE) S U N
__(CIRCLE ONE) S U N(CIRCLE ONE) S U N

__(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

NQAE REMARKS:

---
NOTE: "S" = Satisfactory

I"U" = Unsatisfactory
'"N" = Not applicable
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QUALITY ASSURANCE CHECKLIST (GAS DISTRIBUTION MAINTENANCE)

REQUIREMENT: The QAE's inspection of the contractor's repairs
shows no deficiencies.

LOCATION
____________________(CIRCLE ONE) S U N
_____________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N

QAE REMARKS:

--------------------------------------------------------
NOTE: "S" = Satisfactory

"U" = Unsatisfactory
"N" = Not applicable

Quality Assurance Evaluator

Date



EXAMPLE QA WORKSHEET

ELECTRIC SUPPLY STATIONS

QUALITY ASSURANCE WORKSHEET (ELECT. SUPPLY STATION OPER.)

CONTRACT REQUIREMENT: Operate the electric supply station to
provide uninterrupted electrical service.

PERFORMANCE INDICATORS: Use QA Checklist (Electric Supply Station

Operation) to record performance.

1. The contractor's logs and checklists for electric supply
station operation are complete with dates and include the initials
of the person doing the work.

2. The contractor's outage records are complete with dates,
length of outage, cause of outage, and corrective action taken.

QUALITY ASSURANCE EVALUTION METHODS:

Performance indicators 1 and 2 should be evaluated monthly by

100 percent inspection.

4i



QUALITY ASSURANCE CHECKLIST (ELECT. SUPPLY STATION OPER.)

REQUIREMENT: All required documentation is complete and has been
submitted on time.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The contractor's outage records are complete with
dates, length of outage, cause of outage, and corrective action
taken.

(CIRCLE ONE) S U N
QAE REMARKS:

NOTE: "5S" = Satisfactory
"U" = Unsatisfactory
'IN" = Not applicable

- Quality Assurance Evaluator

Date



EXAMPLE QA WORKSHEET

ELECTRIC SUPPLY STATIONS

QUALITY ASSURANCE WORKSHEET (ELECT. SUPPLY STATION MAINT.)

CONTRACT REQUIREMENT: Perform maintenance activities for all
electrical supply station components.

PERFORMANCE INDICATORS:

1. The contractor's inspection and maintenance records are
complete and all sections of the system are inspected regularly.
Necessary work is identified, and preventive maintenance activity
reports have been submitted on time. QAE inspection shows no
deficiencies or discrepancies.

A 2. An on-site inspection of the electric supply station shows
that the site's operation and conditions comply with indicators
described in the detailed procedures.

3. The contractor's PM has been performed for all electrical
supply station components, and QAE inspection shows no
deficiencies or discrepancies according to the detailed
procedures.

4. The contracted SO and IJO work has been done in a timely,
effective, and workmanlike manner. The overall quality and
appearance of the repair, including materials, are comparable to
the facility's original construction quality and appearance.
Comparison of the QAE inspection results with the contractor's
report of work completed shows no deficiencies.

QUALITY ASSURANCE EVALUATION METHODS:

1. The QAE should inspect the contractor's PMI report by a
100 percent inspection method. Poor past performance areas and
those areas specified by the Contracting Officer or his/her
representative should be checked by an unscheduled inspection
method.

2. The QAE should inspect the performance of the contractor's
PM! by using a 100 percent sampling method.

3. The QAE should check contractor's PM report by a 100
percent inspection method. A systematic random inspection method
should be used to determine the facilities to be inspected. Using
the population size ________,and referring to Table Al of Appendix
A gives _____number of samples and _____number of allowable
rejects. Any collection of randomized numbers can be used to
determine the first samples to be inspected. The population size
should be divided by the sample size to determine the
interval

4. The QAE should use a systematic random sampling method to
determine the number of repairs to be inspected for SOs. Using the



population size , and referring to Table Al of Appendix A
gives number of samples and number of allowable
rejects. Any collection of randomized numbers can be used to
determine the first samples to be inspected. The population size
should be divided by the sample size to determine the
interval . A 100 percent inspection method should be used to
inspect aTl IJO repairs.
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ELECTRIC SUPPLY STATIONS

Page 1 of 2

QUALITY ASSURANCE CHECKLIST (ELECT. SUPPLY STATION MAINT.)

REQUIREMENT: QAE inspection of the contractor's PMI report shows
no deficiencies.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The QAE's on-site inspection of the electric supply
station shows no deficiencies.

LOCATION
(CIRCLE ONE) S U N

"_ _ _ _ _ (CIRCLE ONE) S U N
_ _ _ _ __'_ _ (CIRCLE ONE) S U N
____(CIRCtE ONE) S U N

(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

QAE REMARKS:

REQUIREMENT: The QAE's inspection of the contractor's preventive
maintenance shows no deficiencies.

LOCATION
___(CIRCLE ONE) S U N
__,_(CIRCLE ONE) S U N

* (CIRCLE ONE) S U N
____CIRCLEONE) (CIRCLE ONE) S U N

(CIRCLE ONE) S U N
_ _ _ _ _(CIRCLE ONE) S U N

__ _ _ _ __ _ _ _(CIRCLE ONE) SU N
QAE REMARKS:

NOTE: "S" = Satisfactory
" -. '* "U" = Unsatisfactory

'"N" = Not applicable
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QUALITY ASSURANCE CHECKLIST (ELECT. SUPPLY STATION MAINT.)

REQUIREMENT: The QAE's inspection of the contractor's repairs
shows no deficiencies.

LOCATION
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

QAE REMARKS:

NOTE: "S" = Satisfactory
"U" = Unsatisfactory
"N" = Not applicable

NQuality Assurance Evaluator

Date

,%
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. EXAMPLE QA WORKSHEET

ELECTRIC SUPPLY STATIONS

QUALITY ASSURANCE WORKSHEET (ELECT. DIST. OPERATION)

CONTRACT REQUIREMENT: Operate the electrical distribution systems
to provide uninterrupted electrical service.

PERFORMANCE INDICATORS: Use QA Checklist (Electrical Distribution
Operation) to record performance.

1. All required documentation is complete and has been
submitted on time.

2. The contractor's outage records are complete with dates,
length of outage, cause of outage, and corrective action taken.

3. The contractor has exercised the auxiliary generators and
auxiliary power operations.

4. The contractor has exercised the automatic start and load
assumption cycles.

QUALITY ASSURANCE EVALUATION METHOD:

- - Performance indicators 1 and 2 should be evaluated monthly by
100 percent inspection. Performance indicator 3 should be
evaluated by unscheduled inspection, and performance indicator 4
should be evaluated quarterly on a 100 percent basis.

ArI



ELECTRIC SUPPLY STATIONS
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A QUALITY ASSURANCE CHECKLIST (ELECT. DIST. OPERATION)

REQUIREMENT: All required documentation is complete and has been
submitted on time.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The contractor's outage records are complete with
dates, length of outage, cause of outage, and corrective action
taken.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The contractor has exercised the auxiliary

generators and auxiliary power operations.

LOCATION
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

* (CIRCLE ONE) S U N
,.___.,_,__ (CIRCLE ONE) S U N
___(CIRCLE ONE) S U N

', (CIRCLE ONE) S U N
(CIRCLE ONE) S U N

QAE REMARKS:

NOTE: "S" = Satisfactory
"U" = Unsatisfactory

- "N" = Not applicable
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QUALITY ASSURANCE CHECKLIST (ELECT. DIST. OPERATION)

REQUIREMENT: The contractor has conducted exercises of the
automatic start and load assumption cycles.

LOCATION
_______________________ (CIRCLE ONE) S U N
_______________________ (CIRCLE ONE) S U N

__ _ _ _ _ _ _(CIRCLE ONE) SU N

__ _ __ _ __ _ _(CIRCLE ONE) S U N
______________________ (CIRCLE ONE) S U N
______________________ (CIRCLE ONE) S U N

QAE REMARKS:

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

NOTE: "S" =Satisfactory
"U" = Unsatisfactory
"N" = Not applicable

Quality Assurance Evaluator

Date



EXAMPLE QA WORKSHEET

ELECTRIC SUPPLY STATIONS

QUALITY ASSURANCE WORKSHEET (ELECT. DIST. MAINTENANCE)

CONTRACT REQUIREMENT: Perform maintenance activities for all
electrical distribution system components.

PERFORMANCE INDICATORS:

* 1. The contractor's inspection and maintenance records are
complete, and all sections of the system are inspected
regularly. Necessary work is identified and preventive
maintenance activity reports have been submitted on time. QAE
inspection shows no deficiencies or discrepancies.

2. On-site inspection of the electric distribution plant
N shows that the site's operation and conditions comply with

indicators described in the
Detailed Procedures.

3. The contractor's PM has been performed for all
electrical distribution system components, and QAE inspection
shows no deficiencies or discrepancies in accordance with the
Detailed Procedures.

4. The contracted SO and 130 work is done in a timely,
effective, and workmanlike manner. The overall quality and
appearance of the repair, including materials, are comparable to
the facility's original construction quality and appearance.
When compared to the contractor's report of work completed, the
QAE inspection results of the facilities show no deficiencies.

QUALITY ASSURANCE EVALUATION METHODS:

1. The QAE should check the contractor's PMI report by a
100 percent inspection method. The QAE should inspect areas of
poor past performance and those areas specified by the KO or
his/her representative using an unscheduled inspection method.

2. The contractor's PMI should be inspected by a systematic
random sampling method. Using the population size ____,and

referring to Table Al of Appendix A gives _________number of
samples and ____number of allowable rejects. Any collection
of randomized numbers can be used to determine the first sample
to be inspected. The population size should be divided by the
sample size to determine the interval____

3. A 100 percent inspection method should be used to
inspect the contractor's PM report. The QAE should use a
systematic random inspection method to determine the facilities
to be inspected. Using the population size .____ and
referring to Table Al of Appendix A gives _ ___number of



samples and ____number of allowable rejects. Any collection
of randomized numbers can be used to determine the first sample
to be inspected. The population size should be divided by the
sample size to determine the interval____

4. The QAE shall use a systematic random sampling method to
determine the number of repairs to be inspected for SOs. Using
the population size .____ and referring to Table Al of
Appendix A gives ____number of samples and ____number of
allowable rejects. Any collection of randomized numbers can be
used to determine the first sample to be inspected. The
population size should be divided by the sample size to
determine the interval ______. The QAE should use a 100
percent inspection method to check all IJO repairs.

Sup



ELECTRIC SUPPLY STATIONS

Page 1 of 2

QUALITY ASSURANCE CHECKLIST (ELECT. DIST. MAINTENANCE)

REQUIREMENT: QAF inspection of the contractor's PMI report shows
no deficiencies.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The QAE's on-site inspection of the electrical
distribution plant shows no deficiencies.

LOCATION
_______________________(CIRCLE ONE) S U N
_______________________(CIRCLE ONE) S U N
_______________________(CIRCLE ONE) S U N
_______________________(CIRCLE ONE) S U N
_______________________(CIRCLE ONE) S U N
_______________________(CIRCLE ONE) S U IN
_____________________(CIRCLE ONE) S U IN

QAE REMARKS:

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

REQUIREMENT: The QAE's inspection of the contractor's preventive
maintenance shows no deficiencies.

LOCATION
_______________________(CIRCLE ONE) S U N
_________________________(CIRCLE ONE) S U N
_______________________ (IRCLE ONE) S U N
_______________________(CIRCLE ONE) S U N
_____________________(CIRCLE ONE) S U N
__ _ _ _ _ _ _(CIRCLE ONE) SU N
_______________________(CIRCLE ONE) S U IN

QAE REMARKS:

__ NOTE: "S" = Satisfactory

I.U" =Uns ati sfactory
"N" = Not applicable
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QUALITY ASSURANCE CHECKLIST (ELECT. DIST. MAINTENANCE)

REQUIREMENT: The QAE's inspection of the contractor's repairs
shows no deficiencies.

LOCATION
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N
______________________(CIRCLE ONE) S U N

QAE REMARKS:

NOTE: "5S" = Satisfactory
"U" = Unsatisfactory
"IN" = Not applicable

Quality Assurance Evaluator

Date



HEATING SYSTEMS AND RELATED FACILITIES

Page 1 of 2

QUALITY ASSURANCE CHECKLIST (HEATING SYSTEMS OPERATION)

REQUIREMENT: All required documentation has been submitted on
time and in an acceptable manner.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The output pressure of the steam from the boiler
conforms to the Standard Operating Procedures.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The contractor has reported all operational
emergencies within 30 minutes.

(CIRCLE ONE) S U N
QAE REMARKS:

.5

REQUIREMENT: The contractor has alleviated all emergency
situations within 2 hours.

(CIRCLE ONE) S U N
QAE REMARKS:

NOTE: "S" = Satisfactory
"U" = Unsatisfactory
"N" = Not applicable

-@- ~ a~s*~ 5... ~ad'*~5~
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QUALITY ASSURANCE CHECKLIST (HEATING SYSTEMS OPERATION)

REQUIREMENT: As necessary or at the request of the COR, a
deactivated boiler has been brought on-line within 8 hours.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The contractor has operated the incinerator during
the period identified in the contract.

(CIRCLE ONE) S U N
QAE REMARKS:

NOTE: "S" = Satisfactory
"U" = Unsatisfactory
"N" = Not applicable

Quality Assurance Evaluator

Date



EXAMPLE QA WORKSHEET

HEATING SYSTEMS AND RELATED FACILITIES

QUALITY ASSURANCE WORKSHEET (HEATING SYSTEMS OPERATION)

CONTRACT REQUIREMENT: Operate the heating systems.

PERFORMANCE INDICATORS. (Use the QA Checklist [Heating Systems
Operation] to record performance.)

1. All required documentation has beer submitted on time and
in an acceptable manner.

2. The output pressure of the steam from the boiler conforms
to the installation's standard operating procedures.

3. The contractor has reported all operational emergencies
within 30 minutes.

4. The contractor has alleviated all emergency situations
within 2 hours.

5. As necessary, or at the request of the COR, a deactivated
boiler has been brought on-line within 8 hours.

6. The contractor has operated the incinerator during the
period identified in the contract.

QUALITY ASSURANCE EVALUATION METHODS

Performance indicator 1 should be evaluated monthly by 100
percent inspection. Performance indicators 2, 3, and 4 should be
evaluated weekly by 100 percent inspection of the strip record of
measured pressures. Performance indicator 5 should be evaluated
by a planned sampling of the work as it is completed. Performance
indicator 6 should be evaluated by an unscheduled inspection
during incinerator operating hours and supplemented by validated
complaints.



EXAMPLE QA WORKSHEET

HEATING SYSTEMS AND RELATED FACILITIES

QUALITY ASSURANCE WORKSHEET (HEATING SYSTEM MAINTENANCE)

CONTRACT REQUIREMENT: Perform maintenance activities for all
heating system components.

PERFORMANCE INDICATORS:

1. The contractor's PMI reports for boilers, distribution
systems, incinerators, mechanical rooms, and laundry support
equipment have been submitted on time and in an acceptable
manner. QAE inspection of documentation shows no deficiencies or
discrepancies.

2. The contractor's PM has been performed for boilers,
distribution systems, incinerators, mechanical rooms, and laundry
support equipment. QAE inspection shows no deficiencies or
discrepancies in comparison to the Detailed Procedures.

3. The contracted SO and IJO work has been done in a timely,
effective, and workmanlike manner. The overall quality and
appearance of the repair, including materials, are comparable to
the original facility's construction quality and appearance. In
comparison to the contractor's report of work completed, the QAE
inspection results of the facilities sampled show no deficiencies.

QUALITY ASSURANCE EVALUATION METHODS:

1. The QAE should inspect the contractor's PMI report by a
100 percent inspection method. Areas of poor past performance and
areas specified by the KO or his/her representative should be
checked by unscheduled inspection.

2. The QAE should use a 100 percent inspection method to
check the contractor's PM work and should use a systematic random
inspection method to determine the facilities to be inspected.
Using the population size , and referring to Table Al of
Appendix A gives number of samples and number of
allowable rejects. Any collection of randomized numbers can be
used to determine the first sample to be inspected. The
population size should be divided by the sample size to determine

D the interval

3. The QAE should use a systematic random sampling method to
determine the number of repairs to be inspected for SOs. Using
the population size , and referring to Table Al of Appendix
A gives number of samples and , number of allowable

rejects. Any collection of randomized numbers can be used to
. determine the first sample to be inspected. The population size

should be divided by the sample size to determine the
M interval . The QAE should use a 100 percent inspection

method to inspect all IJO repairs.



HEATING SYSTEMS AND RELATED FACILITIES

QUALITY ASSURANCE CHECKLIST (HEATING SYSTEM MAINTENANCE)

REQUIREMENT: QAE inspection of the contractor's PMI report shows
no deficiencies.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The QAE's inspection of the contractor's preventive
maintenance shows no deficiencies.

LOCATION
__(CIRCLE ONE) S U N
___(CIRCLE ONE) S U N

(CIRCLE ONE) S U N
._(CIRCLE ONE) S U N
,__(CIRCLE ONE) S U N
._."_ (CIRCLE ONE) S U N
_'__(CIRCLE ONE) S U N
QAE REMARKS:

V.

REQUIREMENT: The QAE's inspection of the contractor's repairs
shows no deficiencies.

LOCATION
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

QAE REMARKS:

NOTE: "S" = Satisfactory
"U" = Unsatisfactory
"N" = Not applicable

Quality Assurance Evaluator

Date



EXAMPLE QA WORKSHEET

COOLING SYSTEM

QUALITY ASSURANCE WORKSHEET (COOLING SYSTEMS OPERATION)

CONTRACT REQUIREMENT: Operate the cooling systems, including air-
conditioning and refrigeration systems.

PERFORMANCE INDICATORS: Use QA Checklist (Cooling Systems
Operation) to record performance.

1. All required documentation is complete and has been
submitted on time.

2. General-purpose rooms are kept at ambient temperatures of
about 780F in summer and 68'F in winter.

3. Computer rooms are kept at 68'F (plus or minus 20) and at
a relative humidity of 50 percent.

4. Food and medical storage units are kept at the required
temperatures for each specific unit.

QUALITY ASSURANCE EVALUATION METHODS:

Performance indicator 1 should be evaluated monthly by 100
percent inspection by checking all of the contractor's

4..documentation. Performance indicator 2 should be evaluated by a
random monthly sample of temperatures. Performance indicators 3

K" and 4 should be evaluated weekly by 100 percent inspection.



COOLING SYSTEMS

Page 1 of 2

QUALITY ASSURANCE CHECKLIST (COOLING SYSTEMS OPERATION)

"* REQUIREMENT: All required documentation is complete and has been
* submitted on time.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The ambient temperature of general-purpose rooms has
been maintained at 78"F in summer and 68°F in winter.

LOCATION
-__ _ _(CIRCLE ONE) S U N
__-----_ _ (CIRCLE ONE) S U N
-_-_ _ _ (CIRCLE ONE) S U N
:_ _ _ _ (CIRCLE ONE) S U N
_.___._ (CIRCLE ONE) S U N

(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

QAE REMARKS:

REQUIREMENT: Computer rooms have a temperature of 680 (plus or
minus 2') and have a relative humidity of 50 percent.

LOCATION
____(CIRCLE ONE) S U N

(CIRCLE ONE) S U N
_ __-_ _ _ (CIRCLE ONE) S U N

- (CIRCLE ONE) S U N
_ _ _ _ _ (CIRCLE ONE) S U N

_ ___ (CIRCLE ONE) S U N
(CIRCLE ONE) S U N

QAE REMARKS:

NOTE: "IS" = Satisfactory
"U" = Unsatisfactory

"- *'- "N" = Not applicable
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QUALITY ASSURANCE CHECKLIST (COOLING SYSTEM OPERATION)

REQUIREMENT: Food and medical storage units have been kept at the
required temperatures for each specific unit.

LOCATION
_______________________(CIRCLE ONE) S U N
__________________________(CIRCLE ONE) S U N
__ _ _ _ __ _ _ _(CIRCLE ONE) SU N
_________________________(CIRCLE ONE) S U N
__________________________ (CIRCLE ONE) S U N

________________________ (CIRCLE ONE) S U N
________________________ (CIRCLE ONE) S U N

QAE REMARKS:

NOTE: "S" = Satisfactory
"U" = Unsatisfactory
"N" = Not applicable

Quality Assurance Evaluator

Date
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EXAMPLE QA WORKSHEET
COOLING SYSTEMS

QUALITY ASSURANCE WORKSHEET (COOLING SYSTEM MAINTENANCE)

CONTRACT REQUIREMENT: Perform maintenance activities for all
cooling-system components.

PERFORMANCE INDICATORS:

1. The contractor's PMI reports for air conditioners,
refrigeration systems, and ventilation systems have been
submitted on time and in an acceptable manner. QAE inspection
of documentation shows no deficiencies or discrepancies.

2. The contractor's PM has been performed for air
conditioners, refrigeration systems, and ventilation systems.
QAE inspection shows no deficiencies or discrepancies in
comparison to the Detailed Procedures.

3. The contracted SO and IJO work has been done in a
timely, effective, and workmanlike manner. The overall quality
and appearance of the repair, including materials, are

* comparable to the facility's original construction quality and
appearance. Inspection results of the facilities sampled show
no deficiencies in comparison to the contractor's report of work
completed.

QUALITY ASSURANCE EVALUATION METHODS:

1. The QAE should check the contractor's PMI report by a
V 100 percent inspection method. Areas of poor past performance

and areas specified by the KO or his/her representative should
be checked by an unscheduled inspection method.

2. The QAE should use a 100 percent inspection method to
check the contractor's PM work schedule. Systematic random
inspection should be used to determine the facilities to be
inspected. Using the population size ____, and referring to
Table Al of Appendix A gives ______number of samples
and _____number of allowable rejects. Any collection of
randomized numbers can be used to determine the first sample to
be inspected. The population size should be divided by the
sample size to determine the interval____

3. The QAE should use systematic random Sampling to
determine the number of repairs to be inspected for SOs. Using
the population size .____ and referring to Table Al of
Appendix A gives ____number of samples and ____number of
allowable rejects. Any collection of randomized numbers can be
used to determine the first sample to be inspected. The
population size should be divided by the sample size to

S determine the interval _____ . The QAE should use a 100
Spercent inspection method to -heck -all IJO repairs.



COOLING SYSTEMS

QUALITY ASSURANCE CHECKLIST (COOLING SYSTEM MAINTENANCE)

REQUIREMENT: QAE inspection of the contractor's PMI report shows
no deficiencies.

(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The QAE's inspection of the contractor's preventive
maintenance shows no deficiencies.

LOCATION
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

__(CIRCLE ONE) S U N
_ _,_(CIRCLE ONE) S U N
QAE REMARKS:

REQUIREMENT: The QAE's inspection of the contractor's repairs
shows no deficiencies.

LOCATION
-__(CIRCLE ONE) S U N

(CIRCLE ONE) S U N
_ ___(CIRCLE ONE) S U N

(CIRCLE ONE) S U N
(CIRCLE ONE) S U N

_ _ _ _ _ (CIRCLE ONE) S U N
,_._ _ (CIRCLE ONE) S U N

* QAE REMARKS:

NOTE: "S" = Satisfactory
I"U" = Unsatisfactory
"N" = Not applicable

Quality Assurance Evaluator

Date
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