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DIVISION 1 - GENERAL 


101. INTENT 


101.1 The intent of this specification is to procure the services of a testing company (“Contractor”).  The 
Contractor shall conduct emissions tests on the R. A. Reid, HMPL Station 2 Units 1 & 2, and the 
R. D. Green Units 1 & 2 at the Sebree Station, the D. B. Wilson Station, and the K.C. Coleman 
Station Units 1, 2, & 3.  These Stations are located respectively in Sebree, Kentucky, in 
Centertown, Kentucky, and Hawesville, Kentucky. 


101.2 The Contractor shall provide all equipment and manpower necessary to perform the tests specified 
herein. 


101.3 The Contractor shall prepare a detailed Test Protocol for the test program that must be submitted 
for review by the Owner and Owner’s Engineer. 


101.4 The Contractor shall prepare and submit a test report that evaluates the conformance of the 
systems tested to their applicable guarantees, based on the results of the performance guarantee 
tests, the use of the performance correction curves, and the Contractor’s subsequent analysis. 


101.5 The testing shall be performed in three separate mobilizations: one for the Sebree Station (Reid, 
HMPL Units 1 & 2, and R. D. Green Units 1 & 2), one for the Wilson Station and one for the 
Coleman Station. 


102. DEFINITIONS 


102.1 The following terms are defined. 


a. “Installed Equipment” are the Owners’ FGD systems, ESP’s, SCR’s, and Chimneys’. 


b. “Valid test” will be in accordance with the operation parameters as outlined herein, as specifically 
verified during each test, and with all components operating as specified. 


c. All references to the American Society for Testing and Materials (ASTM) Standard Specification, 
American Society of Mechanical Engineers (ASME), EPA reference methods, EPRI reference 
methods, and other standard publications are to the latest issue of each as of the date of this 
Specification unless specifically stated otherwise.  


103. FACILITY DESCRIPTION 


103.1 The R. A. Reid Unit 1 is a nominally rated 100 MW coal-fired unit, with a dry bottom wall-fired 
boiler.  The unit currently burns Kentucky coal, is located at the Sebree Station, and is equipped 
with a mechanical cyclone and an electrostatic precipitator (ESP) for particulates control. 


103.2 The Henderson Municipal Power & Light Station 2 Units 1 & 2 are each nominally rated 180 MW 
coal-fired units, firing Kentucky coal, and are located at the Sebree Station.  The units are 
equipped with ESP’s for particulates control, SCR’s (selective catalytic reduction) for NOx 
control, and lime-based wet FGD systems for SO2 control. 


103.3 The R. D. Green Units 1 & 2 are each nominally rated 260 MW coal-fired units, firing Kentucky 
coal, and are located at the Sebree Station.  The units are equipped with ESP’s for particulates 
control, and lime-based wet FGD systems for SO2 control. 


103.4 The D. B. Wilson Unit 1 is a nominally rated 440 MW coal-fired unit, firing Kentucky coal, and 
are located in Centertown, Kentucky.  The unit is equipped with an ESP for particulates control, a 
SCR for NOx control, and limestone-based horizontal wet FGD system for SO2 control. 
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103.5 The K. C. Coleman Units 1, 2, & 3 are each nominally rated 175 MW coal-fired units, firing 
Kentucky coal, and are located in Hawesville, Kentucky.  The units are equipped with ESP’s for 
particulates control, and a single lime-based wet FGD system, which serves all 3 Units, for SO2 
control. 


104. MATERIAL DELIVERY, HANDLING, AND STORAGE 


104.1 Hazardous materials, including chemicals used in testing: 


a. Shall be supplied by Contractor, 


b. Shall be accompanied by full Material Safety Data Sheets (MSDS), 


c. Shall be stored onsite according to local and federal laws and regulations, and 


d. Shall be removed from the site by the contractor or disposed of according to local laws and federal 
regulations at the completion of testing. 


105. SCHEDULING 


105.1 The emissions testing is being performed in order to obtain data for an evaluation of  any 
corrective action that may be needed to comply with the Transport Rule and Utility MACT 
emission limits.   


105.2 Testing is presently scheduled for July 2011 


105.3 The testing schedule may be adjusted as dictated by equipment and unit availability. 


105.4 A testing schedule shall be supplied by the Contractor, including the following: 


a. Reference to test methods to be used, location of sampling, and duration of sampling, 


b. On-site mobilization time necessary to install/set-up test equipment, 


c. Time required for demobilizing labor and equipment, and 


d. Sequence of test activities for each day of testing and set-up. 


106. EMISSIONS TESTING 


106.1 The Contractor guarantees the Work will achieve the following: 


a. The Contractor shall perform all testing in accordance to the latest methods published by ASME, 
ASTM, AMCA, ANSI, EPA, EPRI, or any other applicable organization as qualified herein.  Any 
deviations from the published test methods shall only be performed with the approval of the 
Owner.  


b. Temporary or Contractor installed equipment shall be operated by Contractor in accordance with 
manufacturer’s operating instructions, referenced test methods, and the EPA Quality Assurance 
Handbook. 


106.2 Table 1 below summarizes the emissions test methods that shall be conducted for the appropriate 
equipment.  Table 2 below summarizes the testing that should be performed at each Unit. 


a. Test locations can be found in the Test Location Drawings, which are provided in Attachment A. 
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Table 1 - Emissions Methods Details 


Test Parameter Test Method Test Location Run 
Duration 


No. of 
Replicates/Test 


Flue gas velocity and 
flow rate 


EPA Method 2 
 (Stack Flowmeter) Stack --- 5 minute data from 


DAHS/DCS 


Flue gas CO2 and O2 
EPA Method 3A 
(Stack CEMS) Stack --- 5 minute data from 


DAHS/DCS 


Flue gas moisture 
content EPA Method 4 Stack At least 1.5 


hours 
3 (as part of either PM 
or Non-Hg Metals test) 


SO2 emissions EPA Method 6C 
(Stack CEMS) Stack --- 5 minute data from 


DAHS/DCS 


NOx concentration EPA Method 7E 
(Stack CEMS) Stack --- 5 minute data from 


DAHS/DCS 


Opacity Stack opacity monitor 
(COMS) Stack --- 3(6-minute sampling 


average) 


Total PM emissions EPA Method 5B and 202 See Table 2 At least 1.5 
hours 3 


Non-Mercury Metals EPA Method 29 See Table 2 At least 1.5 
hours 3 


Hg concentration EPA Method 30B  
(Speciated Traps) See Table 2 At least 1.5 


hours 3 


HCl/HF concentration EPA Method 26 or 26A See Table 2 At least 1 hour 4 


Coal samples 


ASTM D2234 (Coal 
sampling) 


ASTM D2013 (Sample 
preparation) 


ASTM D3176 (Ultimate 
analysis) 


ASTM D6721 (Chlorine) 
ASTM D5987 (Fluorine) 


Coal feeders --- 6 


 


Table 2 – Emission Test Location Details 


Unit 
Test 
Load SO2 NOx Opacity Hg HCl/HF 


PM/Non-Hg 
Metals 


 Wilson 1 417 Stack Stack Stack 


Outlet of SCR 
Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


Outlet of ESP 
Stack 







Big Rivers Electric Corporation 
R. A. REID, HMPL STATION 2,  
R. D. GREEN,  D. B. WILSON,  
AND K. C. COLEMAN UNITS  
Project No. 12845-001  


 


Specification B-XXXX
Issue: Comment


Date:  06-14-2011


 


1-4 
 
D:\0m0620\Big Rivers Electric\Big Rivers MACT Emission Tests.doc 


Unit 
Test 
Load SO2 NOx Opacity Hg HCl/HF 


PM/Non-Hg 
Metals 


 Coleman 
1 150 Stack Stack Stack 


Outlet of ESP 
Stack 
(Common 
All 3 Units) 


Outlet of ESP 
Stack (Common 
All 3 Units) 


Outlet of ESP 
Stack (Common 
All 3 Units) 


 Coleman 
2 138 Stack Stack Stack 


Outlet of ESP 
Stack 
(Common 
All 3 Units) 


Outlet of ESP 
Stack (Common 
All 3 Units) 


Outlet of ESP 
Stack (Common 
All 3 Units) 


 Coleman 
3 150 Stack Stack Stack 


Outlet of ESP 
Stack 
(Common 
All 3 Units) 


Outlet of ESP 
Stack (Common 
All 3 Units) 


Outlet of ESP 
Stack (Common 
All 3 Units) 


 Green 1 231 Stack Stack Stack 
Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


 Green 2 231 Stack Stack Stack 
Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


 HMPL 1 153 Stack Stack Stack 


Outlet of SCR 
Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


 HMPL 2 153 Stack Stack Stack 


Outlet of SCR 
Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


Outlet of ESP 
Stack 


 Reid 1 50 Stack Stack Stack 


Outlet of ESP 
or 
Stack 


Outlet of ESP or 
Stack 


Outlet of ESP or 
Stack 


 


END OF SECTION 
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DIVISION 2 - EXECUTION 


201. GENERAL 


201.1 The Contractor shall prepare a detailed test protocol based on these guidelines that shall be 
submitted for approval by the Owner and the Owner’s Engineer no later than 2 weeks prior to the 
first test mobilization.  Revisions to the test plan, if any, resulting from the aforementioned review, 
shall be completed and re-submitted no later than 1 weeks prior to testing. 


201.2 The following operating guidelines will be used, unless a mutually agreed upon written change is 
approved by the Owner and Owner’s Engineer: 


a. The Owner will operate the equipment to be tested at as near design conditions as reasonably 
possible.  These operating conditions will be maintained for at least 4 hours prior to starting each 
test, or a length of time deemed appropriate by all involved parties for the system to achieve 
equilibrium.  Also, operating conditions prior to this testing period will be reasonably similar and 
stable, and will have been similar and stable for at least 48 hours after Unit upset or startup. 


b. During each Emissions Test, the unit will be operated at a steady load. 


201.3 Test Equipment 


a. Special test equipment or instrumentation used in testing shall be calibrated and designed for its 
intended use.  The cost of special test instrumentation shall be borne by Contractor.  Calibration 
procedures and records shall be submitted to Owner as part of Contractor's test report. 


b. The Contractor shall have responsibility for providing the test instruments, for conducting the 
tests, and evaluating the results.  The Contractor shall also have the responsibility of providing any 
necessary special test equipment or testing subcontractors for the tests.  


c. Test equipment, calibration of test equipment, and sampling procedures shall comply with Quality 
Assurance Handbook for Air Pollution Measurement Systems, Vol. III, Stationary Source Specific 
Methods; EPA 600/4-77-027b and CFR 40, Parts 53-80, July 1, 1980; and the appropriate ASME 
and ASTM procedures. 


201.4 Test Reports 


a. A separate written draft test report for the emissions testing at each of the Units shall be prepared 
by the Contractor and submitted to the Owner for review and approval within 30 days of 
emissions test completion for that Unit.  An electronic copy of each draft test report shall be 
submitted at the same time as the written report. 


a1. The reports shall address each test and shall include, as a minimum, the following: 


a1.1 Name of test, 


a1.2 Date and time of test start and finish, 


a1.3 Summary of test results, 


a1.4 Description of ambient and operating conditions under which tests were conducted, 


a1.5 Instrument calibration data including signed and approved instrument calibration forms, 


a1.6 Detailed calculations, and descriptions of all calculations and corrections applied to the test 
results,  
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a1.7 Tests results and conclusion, 


a1.8 Copies of test data sheets signed by Contractor at the time of the test, and 


a1.9 Notes on any unusual observations, data, or conclusions. 


b. The final test report shall be submitted within 7 days of receiving comments on the each of the 
draft test reports. Six hard copies and one electronic copy of each completed test report shall be 
submitted.   


c. Copies of all raw test data shall be provided to the Owner at the conclusion of each test day. 


202. GUIDELINES FOR EMISSION TESTING  


202.1 Compliance with Applicable Laws:  At all times during the Performance Tests, the Contractor 
shall cause the equipment to comply with all Applicable Laws and Applicable Permits. 


202.2 Instrumentation 


a. A list of key instruments to be used during each test shall be specified by Contractor.  The 
instruments shall be calibrated in accordance with the standards of a recognized national 
organization such as American Society of Testing and Materials (ASTM), Instrument Society of 
America (ISA), National Bureau of Standards (NBS), Performance Test Codes of the American 
Society of Mechanical Engineers (ASME), or the U.S. EPA.  Instrument calibration data shall be 
submitted one week prior to testing. 


b. The installed equipment used to collect data for the Emissions Tests shall generally be instruments 
which have been loop calibrated to a traceable standard within 60 days prior to the start of the test, 
or such other period as is reasonably necessary.  The Contractor shall provide the Owner with a 
copy of the calibration test sheets for any special test instruments used. 


c. Flow elements used for tests shall be installed with the appropriate upstream and downstream 
meter runs following appropriate test methods. 


202.3 Coal Sampling: Owner will take coal samples during the test period with the Contractor present to 
receive the samples. 


202.4 Mercury Analysis:  Analysis of speciated mercury sorbent traps will be by Ohio Lumex.  
Contractor shall set up sorbent traps and take samples, then either analyze the traps on-site with 
Contractor supplied equipment or send the sorbent traps to Ohio Lumex at the end of each test 
period for analysis. 


202.5 Scaffolding: The Owner will provide scaffolding for testing where required.   


202.6 Data Recording:  Data for instruments connected to the central station control system will be 
accumulated by the DCS and output in five (5) minute averages.  Data for instruments that must 
be recorded manually will be recorded every ten (10) minutes.  The Owner will be responsible for 
providing all central station control system data to the Contractor and Owner’s Engineer. 


202.7 Test Data:  Contractor shall provide copies of raw test data at the end of each test day. 


202.8 Staffing:  During the Performance Tests, the Unit will be operated at normal staffing levels using  
Owner’s Operating Personnel, with the exception of those additional personnel required solely to 
supervise, advise, or assist with the gathering of data or samples, conducting instrument 
calibration, and calculating performance data. 
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202.9 Clean-up: The Contractor shall remove all refuse, chemicals, or other waste materials at the 
conclusion of the performance testing. 


202.10 All Contractor’s personnel should have had a drug screen within the last 120 days. 


 


END OF SECTION 
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ATTACHMENT A 


TEST LOCATION DRAWINGS 
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		101. INTENT

		101.1 The intent of this specification is to procure the services of a testing company (“Contractor”).  The Contractor shall conduct emissions tests on the R. A. Reid, HMPL Station 2 Units 1 & 2, and the R. D. Green Units 1 & 2 at the Sebree Station, the D. B. Wilson Station, and the K.C. Coleman Station Units 1, 2, & 3.  These Stations are located respectively in Sebree, Kentucky, in Centertown, Kentucky, and Hawesville, Kentucky.

		101.2 The Contractor shall provide all equipment and manpower necessary to perform the tests specified herein.

		101.3 The Contractor shall prepare a detailed Test Protocol for the test program that must be submitted for review by the Owner and Owner’s Engineer.

		101.4 The Contractor shall prepare and submit a test report that evaluates the conformance of the systems tested to their applicable guarantees, based on the results of the performance guarantee tests, the use of the performance correction curves, and the Contractor’s subsequent analysis.

		101.5 The testing shall be performed in three separate mobilizations: one for the Sebree Station (Reid, HMPL Units 1 & 2, and R. D. Green Units 1 & 2), one for the Wilson Station and one for the Coleman Station.



		102. DEFINITIONS

		102.1 The following terms are defined.

		a. “Installed Equipment” are the Owners’ FGD systems, ESP’s, SCR’s, and Chimneys’.

		b. “Valid test” will be in accordance with the operation parameters as outlined herein, as specifically verified during each test, and with all components operating as specified.

		c. All references to the American Society for Testing and Materials (ASTM) Standard Specification, American Society of Mechanical Engineers (ASME), EPA reference methods, EPRI reference methods, and other standard publications are to the latest issue of each as of the date of this Specification unless specifically stated otherwise. 





		103. FACILITY DESCRIPTION

		103.1 The R. A. Reid Unit 1 is a nominally rated 100 MW coal-fired unit, with a dry bottom wall-fired boiler.  The unit currently burns Kentucky coal, is located at the Sebree Station, and is equipped with a mechanical cyclone and an electrostatic precipitator (ESP) for particulates control.

		103.2 The Henderson Municipal Power & Light Station 2 Units 1 & 2 are each nominally rated 180 MW coal-fired units, firing Kentucky coal, and are located at the Sebree Station.  The units are equipped with ESP’s for particulates control, SCR’s (selective catalytic reduction) for NOx control, and lime-based wet FGD systems for SO2 control.

		103.3 The R. D. Green Units 1 & 2 are each nominally rated 260 MW coal-fired units, firing Kentucky coal, and are located at the Sebree Station.  The units are equipped with ESP’s for particulates control, and lime-based wet FGD systems for SO2 control.

		103.4 The D. B. Wilson Unit 1 is a nominally rated 440 MW coal-fired unit, firing Kentucky coal, and are located in Centertown, Kentucky.  The unit is equipped with an ESP for particulates control, a SCR for NOx control, and limestone-based horizontal wet FGD system for SO2 control.

		103.5 The K. C. Coleman Units 1, 2, & 3 are each nominally rated 175 MW coal-fired units, firing Kentucky coal, and are located in Hawesville, Kentucky.  The units are equipped with ESP’s for particulates control, and a single lime-based wet FGD system, which serves all 3 Units, for SO2 control.



		104. MATERIAL DELIVERY, HANDLING, AND STORAGE

		104.1 Hazardous materials, including chemicals used in testing:

		a. Shall be supplied by Contractor,

		b. Shall be accompanied by full Material Safety Data Sheets (MSDS),

		c. Shall be stored onsite according to local and federal laws and regulations, and

		d. Shall be removed from the site by the contractor or disposed of according to local laws and federal regulations at the completion of testing.





		105. SCHEDULING

		105.1 The emissions testing is being performed in order to obtain data for an evaluation of  any corrective action that may be needed to comply with the Transport Rule and Utility MACT emission limits.  

		105.2 Testing is presently scheduled for July 2011

		105.3 The testing schedule may be adjusted as dictated by equipment and unit availability.

		105.4 A testing schedule shall be supplied by the Contractor, including the following:

		a. Reference to test methods to be used, location of sampling, and duration of sampling,

		b. On-site mobilization time necessary to install/set-up test equipment,

		c. Time required for demobilizing labor and equipment, and

		d. Sequence of test activities for each day of testing and set-up.





		106. EMISSIONS TESTING

		106.1 The Contractor guarantees the Work will achieve the following:

		a. The Contractor shall perform all testing in accordance to the latest methods published by ASME, ASTM, AMCA, ANSI, EPA, EPRI, or any other applicable organization as qualified herein.  Any deviations from the published test methods shall only be performed with the approval of the Owner. 

		b. Temporary or Contractor installed equipment shall be operated by Contractor in accordance with manufacturer’s operating instructions, referenced test methods, and the EPA Quality Assurance Handbook.



		106.2 Table 1 below summarizes the emissions test methods that shall be conducted for the appropriate equipment.  Table 2 below summarizes the testing that should be performed at each Unit.

		a. Test locations can be found in the Test Location Drawings, which are provided in Attachment A.

		Table 2 – Emission Test Location Details

		END OF SECTION





		201. GENERAL

		201.1 The Contractor shall prepare a detailed test protocol based on these guidelines that shall be submitted for approval by the Owner and the Owner’s Engineer no later than 2 weeks prior to the first test mobilization.  Revisions to the test plan, if any, resulting from the aforementioned review, shall be completed and re-submitted no later than 1 weeks prior to testing.

		201.2 The following operating guidelines will be used, unless a mutually agreed upon written change is approved by the Owner and Owner’s Engineer:

		a. The Owner will operate the equipment to be tested at as near design conditions as reasonably possible.  These operating conditions will be maintained for at least 4 hours prior to starting each test, or a length of time deemed appropriate by all involved parties for the system to achieve equilibrium.  Also, operating conditions prior to this testing period will be reasonably similar and stable, and will have been similar and stable for at least 48 hours after Unit upset or startup.

		b. During each Emissions Test, the unit will be operated at a steady load.



		201.3 Test Equipment

		a. Special test equipment or instrumentation used in testing shall be calibrated and designed for its intended use.  The cost of special test instrumentation shall be borne by Contractor.  Calibration procedures and records shall be submitted to Owner as part of Contractor's test report.

		b. The Contractor shall have responsibility for providing the test instruments, for conducting the tests, and evaluating the results.  The Contractor shall also have the responsibility of providing any necessary special test equipment or testing subcontractors for the tests. 

		c. Test equipment, calibration of test equipment, and sampling procedures shall comply with Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. III, Stationary Source Specific Methods; EPA 600/4-77-027b and CFR 40, Parts 53-80, July 1, 1980; and the appropriate ASME and ASTM procedures.



		201.4 Test Reports

		a. A separate written draft test report for the emissions testing at each of the Units shall be prepared by the Contractor and submitted to the Owner for review and approval within 30 days of emissions test completion for that Unit.  An electronic copy of each draft test report shall be submitted at the same time as the written report.

		a1. The reports shall address each test and shall include, as a minimum, the following:

		a1.1 Name of test,

		a1.2 Date and time of test start and finish,

		a1.3 Summary of test results,

		a1.4 Description of ambient and operating conditions under which tests were conducted,

		a1.5 Instrument calibration data including signed and approved instrument calibration forms,

		a1.6 Detailed calculations, and descriptions of all calculations and corrections applied to the test results, 

		a1.7 Tests results and conclusion,

		a1.8 Copies of test data sheets signed by Contractor at the time of the test, and

		a1.9 Notes on any unusual observations, data, or conclusions.





		b. The final test report shall be submitted within 7 days of receiving comments on the each of the draft test reports. Six hard copies and one electronic copy of each completed test report shall be submitted.  

		c. Copies of all raw test data shall be provided to the Owner at the conclusion of each test day.





		202. GUIDELINES FOR EMISSION TESTING 

		202.1 Compliance with Applicable Laws:  At all times during the Performance Tests, the Contractor shall cause the equipment to comply with all Applicable Laws and Applicable Permits.

		202.2 Instrumentation

		a. A list of key instruments to be used during each test shall be specified by Contractor.  The instruments shall be calibrated in accordance with the standards of a recognized national organization such as American Society of Testing and Materials (ASTM), Instrument Society of America (ISA), National Bureau of Standards (NBS), Performance Test Codes of the American Society of Mechanical Engineers (ASME), or the U.S. EPA.  Instrument calibration data shall be submitted one week prior to testing.

		b. The installed equipment used to collect data for the Emissions Tests shall generally be instruments which have been loop calibrated to a traceable standard within 60 days prior to the start of the test, or such other period as is reasonably necessary.  The Contractor shall provide the Owner with a copy of the calibration test sheets for any special test instruments used.

		c. Flow elements used for tests shall be installed with the appropriate upstream and downstream meter runs following appropriate test methods.



		202.3 Coal Sampling: Owner will take coal samples during the test period with the Contractor present to receive the samples.

		202.4 Mercury Analysis:  Analysis of speciated mercury sorbent traps will be by Ohio Lumex.  Contractor shall set up sorbent traps and take samples, then either analyze the traps on-site with Contractor supplied equipment or send the sorbent traps to Ohio Lumex at the end of each test period for analysis.

		202.5 Scaffolding: The Owner will provide scaffolding for testing where required.  

		202.6 Data Recording:  Data for instruments connected to the central station control system will be accumulated by the DCS and output in five (5) minute averages.  Data for instruments that must be recorded manually will be recorded every ten (10) minutes.  The Owner will be responsible for providing all central station control system data to the Contractor and Owner’s Engineer.

		202.7 Test Data:  Contractor shall provide copies of raw test data at the end of each test day.

		202.8 Staffing:  During the Performance Tests, the Unit will be operated at normal staffing levels using  Owner’s Operating Personnel, with the exception of those additional personnel required solely to supervise, advise, or assist with the gathering of data or samples, conducting instrument calibration, and calculating performance data.

		202.9 Clean-up: The Contractor shall remove all refuse, chemicals, or other waste materials at the conclusion of the performance testing.

		202.10 All Contractor’s personnel should have had a drug screen within the last 120 days.






