


Air Force Special
Operations Command

-.’)I

S

e
'525'{ [,E GPN; ?:‘\Q“b

27" Special
Operations Wing

e

U.S. Army Corps of
Engineers

GROUND WATER MONITORING
PROJECT WORK PLAN
MAY 2011

Melrose Air Force Range
Roosevelt and Curry Counties, New Mexico

TRINITY

ANALYSIS & DEVELOPMENT CORP.

Environmental & Engineering Services




90 NW Beal Parkway, Suite A-2
Fort Walton Beach, Florida 32548
ANALYSIS & DEVELOPMENT CORP Office: (850) 243-0072

Environmental & Engineering Services Fax: (850) 243-0045

July 8, 2011

Ms. Anita Lafuente

TSCA Project Manager

27 SOCES/CEAN

506 N DL Ingram Blvd
Cannon AFB, NM 88103-5003

RE: May 2011 Ground Water Monitoring Project Work Plan
Melrose Air Force Range, New Mexico
USACE Contract No.: W9128F-10-D-0091, Task Order 006

Dear Ms. Lafuente,

Enclosed for your use and distribution are four additional copies of the May 2011 Ground Water
Monitoring Project Work Plan, Melrose Air Force Range, Roosevelt and Curry Counties, New
Mexico.

We appreciate the opportunity to work with Cannon Air Force Base and USACE to provide
service to Melrose Air Force Range. If you have any questions or need further information,
please call me at (850) 243-0072.

Sincerely,
Trinity Analysis & Development Corp.
) / / /] /; S -’.7/

Zob S A

Richard L. Burdine, PG
Senior Vice President

Attachment

Trinity Analysis & Development Corp.



Distribution List

Recipient Hard Copies Electronic Copies
Ms. Anita Lafuente 4 4

TSCA Program Manager

27 SOCES/CEAN

506 N DL Ingram Blvd
Cannon AFB, NM 88103-5003

Trinity Analysis & Development Corp. 0 1
90 NW Beal Parkway, Suite A2
Fort Walton Beach, Florida 32548

Trinity Analysis & Development Corp.



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE
MAY 2011 ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

MARCH 2011
GROUND WATER MONITORING
PROJECT WORK PLAN
MELROSE AIR FORCE RANGE
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

Prepared For:
Cannon Air Force Base
Air Force Special Operations Command (AFSOC)
27" SOCES/CEANR
Cannon Air Force Base, NM 88103-5003

Prepared By:
Trinity Analysis & Development Corp.
90 NW Beal Parkway, Suite A2
Ft. Walton Beach, FL, 32548
(850) 243-0072

Under Contract To:
United States Army Corps of Engineers (USACE)
Omaha District
1616 Capitol Avenue
Omaha, NE 68102-4901

Contract Number:
W9128F-10-D-0091, Task Order 0006

May 2011

Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE GROUND WATER MONITORING PROJECT WORK PLAN
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO MAY 2011

This page intentionally left blank.

Trinity Analysis & Development Corp.



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE
MAY 2011 ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

CERTIFICATION PAGE

MAY 2011
GROUND WATER MONITORING
PROJECT WORK PLAN
MELROSE AIR FORCE RANGE
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

Prepared For:

Air Force Special Operations Command
Air Force Special Operations Command (AFSOC)
27" SOCES/CEANR
Cannon Air Force Base, NM 88103-5003

Prepared By:
Trinity Analysis & Development Corp.
90 NW Beal Parkway, Suite A2
Ft. Walton Beach, Florida
(850) 243-0072

Under Contract To:
United States Army Corps of Engineers (USACE)
Omaha District

I hereby submit that this Ground Water Monitoring Project Work Plan, May 2011, for the Melrose Air
Force Range was prepared by me.

ﬁ—“ﬁlﬂﬁnﬂ 5/6/2011

J @/éa‘ﬁlan M. Kramer Date
Geologist
Trinity Analysis & Development Corp.

I hereby submit the Ground Water Monitoring Project Work Plan, March 2011, for the Melrose Air Force
Range was prepared under my supervision and review. To the best of my knowledge, all of the work
performed for this report is in accordance with applicable State and federal regulations and accepted
professional practices.

f/ . ,-_;1""" _. /A it ’/

AL Y 5/6/2011
Richard L. Burdine, P.G. Date
Senior Vice President
Trinity Analysis & Development Corp.

i Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE GROUND WATER MONITORING PROJECT WORK PLAN
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO MAY 2011

This page intentionally left blank

Trinity Analysis & Development Corp. i



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE

MAY 2011 ROOSEVELT AND CURRY COUNTIES, NEW MEXICO
TABLE OF CONTENTS

CERTIFICATION PAGE....uuioiiniinnninsninsnicssniosssisssissssssssssssssssssssssssssssssssssssossssssssssssssssssssssssases i
TABLE OF CONTENTS .uuciiiiiniiniinnninnnissnicsssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss iii
LIST OF FIGURES ...ucuuiiiiriitiiinsuinstnssaissensaisssnssesssissssssssssssssssssssssssssssssssssssssssssssssasssssssssssssns viii
LIST OF TABLES .....ucotiiiiitininuinseinsaissessaisssnssesssissssssssssssssssssssssssssssssssssssssssssssssassssssassssssns viii
LIST OF APPENDICES ....ccinnuiiniiniinnnicnsnnssssissssssssssssssssssssssssssssssssssssssssossssssssssssssssssssssossssssssses ix
LIST OF ACRONYMS AND ABBREVIATIONS ....ccviininniinsnnssnisssenssssnssssesssssssssssssssssssssessss X
1.0 INTRODUCTION .uuiiuiiinsuinsensesssnssesssassssssssssssssssssssssssassssssssssssssssssssssssssssssssasssssssas 1-1
1.1 Project Back@round ..........cccoooiiiiiiiiiiiiiiieiiee ettt ettt et 1-2
1.2 Project DESCTIPLION ..eouvieeeiieeiiieeiieeeiee e ettt eie e ettt e et eesteeeseeaeeessaeessseeessseeensaeessseesenssens 1-3
1.3 Site Description and HiISTOTY .......coccuieiiiiriiiiiieiie ettt ettt enneens 1-4
1.4  SWMU Descriptions & HISTOTY .....ccueevuiiiiieiiieiiieeiie ettt ettt ettt sve e enneens 1-5
1.41 SWMU 114 — Expended Ordnance and Industrial Waste Burial Site. ...................... 1-5
1.42 SWMU 115 — Explosives-Contaminated Burial Site (Arroyo Burial Site).............. 1-6
1.43 SWMU 117 — Domestic Waste Burial Site (Southeast of Main Building) .............. 1-7
1.44  SWMU 130 — World War II Cantonment Disposal Site ..........cccccveevieeecieencrieennen. 1-8
1.45 SWMU 131 — Domestic Waste Burial Site (East of Fire Station)...........c.ccccveeneeen. 1-8
1.4.6  SWMU 132 — Disposal/Burn Site (North Helicopter Pad)...........cccccvevieniiiiiennnn. 1-9

1.47 SWMU 133 — Northwest Munitions Disposal Site (Northwest Corner of Impact
Area) 1-9

1.5 PRhySiCal SELHNE ..c..eieiiiiiiiiieiiece ettt ettt ettt e et eb e s eebeeenbeennees 1-10
T R € 1T ) [ Y.y 2SS 1-10
1.5.2  HYdArogEOLOZY ...cocvieiiiiiieiieeie ettt ettt ettt st e e e nnaes 1-12
1.5.1  Regional Water QUAlIty ........ccceeriiriiieiiienieeie ettt ettt 1-14
IO o) o0 2 21 o) 1 USRS 1-16
153 S00LS ittt ettt 1-17
1.5.4  Surface Water Drainage SYStEIMS ......cccceevuieriieriieiiieiiieeie ettt 1-18
L.5.5  CIIMALE. ...ttt ettt ettt e b et e et e et e e saeeeaaeeeeas 1-18
1.6  Potential Site Contaminants 0f CONCEIN..........ccueriieriieriieiiieeiieeie et seae e 1-20
1.7 Project Scope and ODJECLIVES .....c.eevuieeiieriieeieeiieeiteeiie ettt ettt e sieeeeveeeees 1-21
1.8  Applicable Regulations/Standards...........c.cccccuieeiiieriiiieriieeeece e 1-21

1ii Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE GROUND WATER MONITORING PROJECT WORK PLAN

ROOSEVELT AND CURRY COUNTIES, NEW MEXICO MAY 2011
1.9 Project SChEedUIE ......cc.ooiuiiiiieiiece et e 1-23
1.10 Work Plan Modifications.........coouieiiiiieiieiie et 1-23

2.0 FIELD SAMPLING PLAN ...uuiiviniiriininsninsensseissesssissssssesssssssssssssessssssssssssssssssssssssans 2-1
2.1  Project Organization and Responsibilities...........ccccuevuieiieniieiiieiierie e 2-1
2.1.1  U.S. Army Corps of Engineers, Omaha DiStrict ...........cccoeeveeriieiieniienieeieesieeeane 2-2
2.1.2  Cannon Air FOrce Base........ccouiiiiiiiiiiiiiie e 2-2
2.1.3  Trinity Analysis & Development COrp........cccverieeiierierieeiiieiiesie e eiee e esiee e 2-3
2.1.4  Gulf Coast Analytical Laboratories .........cc.eeeuierierieeiiieriieeie e eee e eve e 2-4
2.1.5 Accutest Laboratories, INC. .........eeeeeeeieeeeeeeeeeeeeee et eea e e e eseaaaeaeanaes 2-4
2.1.6  Environmental Data Professional, LLC ........cccc.oooviiiiiiiiiiieiiieeeeeeceeeeee e 2-4
2,17 SUDCONITACLOTS ...eeueiiiiiieiieeiieeiieeiieeeie et e siteeteeteeeeaeebeesteesaaeesbeesaesnseenseesssesnsnesnseens 2-4
2.1  Personnel Organization and Contact Information ............ccceeeveeevvieenciieencee e, 2-5
2.2 Non-measurement Data ACQUISTHON ......ecvieruiiiiieriierieeiieeieeste et esieeete e e see e seneeeeens 2-6
2.3 FIEIA ACHIVILIES ..eievieiieiiieiieeie ettt ettt e et et et e st e et eesaeeenbeeteesaseenseensseensnesnseens 2-6
2.3.1  Water Level and Total Depth Measurements ............cccccueeeveeerieeeinieeniee e see e 2-6
2.3.2  Monitoring Well INSPECHION.......cc.ievuieeiieiieiieeiie ettt ettt see e seee e ens 2-7
2.3.3  Ground Water SAMPLING .......cccveeiieriieiiieiieeieeeie ettt et ebeesreeeaaeens 2-7
2.3.3.1  Site Specific REQUITEMENLS .......cccvviieiiieeiieeciiee e e 2-7
2.3.3.2  SampPle COllECtION .....ccuiieiieiieciieieeeie ettt ettt e bee e eseesaee e 2-8
2.3.3.3  Field and Laboratory ANalySiS........ccceeruierieeiiieniieniiieeieeieeeite et et eiae e 2-11
2.3.3.4  Sample Containers and Preservation Techniques ...........cccoeeveeeeieencieienieeeien, 2-13
2.3.3.5  Decontamination ProCeAUIES ...........cceevuierieeiieiiiieiieeie ettt 2-14
2.3.4  Well ADANAONMENL ......cc.eoiiieiiiiieeiieeeete ettt ettt ebee e eneees 2-14
2.3.5  Well Head MainNtenancCe ..........cocueeiueeriienieeiieeiiesie ettt 2-15
2.4 Field Operations DOCUMENTAtION........cc.eeriiiiiieriieeieeieeiee ettt 2-16
2.4.1  Field Logbook and/or Sample Field Sheets..........cccoevieiiiiiiinieeniinieciieeeeeen 2-16
2.4.2  PhotographiC RECOTAS .......cccuiiiiiiiiiiiieiiie ettt eeeaee e 2-17
243  Sample NUMDETING SYSTEM ......occvieiiieriiiiiieiieeieie ettt et iee e saaeebeeeeas 2-17
2.4.4  Chain-of-Custody RECOTAS ........ccieriiiiiiiiieiieciieeie ettt 2-17
2.5 Sample Packaging and Shipping Requirements ............ccccceeeviieerieeeeciieeiiee e, 2-20
2.6 Investigation-Derived WAaSEES ........ccceerierieiiiieiieciieeie ettt re e 2-20

3.0 QUALITY ASSURANCE PROJECT PLAN ....ccoviiinruinensanssessacssesssssessssssssssssases 3-1
3.1 Project Laboratory Organization and Responsibilities ............cceevueriiienienieinienniceneene 3-1

Trinity Analysis & Development Corp. iv



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE

MAY 2011 ROOSEVELT AND CURRY COUNTIES, NEW MEXICO
.11 Project Laboratory .....cccueeiieeiieeiie ettt ettt ettt ettt e 3-1
3.1.2  Data Assessment Organization and Responsibilities...........cccceerveeevieenciieeenieeennen. 3-2
3.2 Data QUality ODJECLIVES ....veeriuiiiiiiieiiie et eiee et e ette e st e esreeessae e e s aeeessbeeesaeesnseeessseens 3-3
3.2.1  Data Use Background ...........ccoeeiieiiiiiiiiiiieiieieeie ettt et e 3-3
3.2.1  Chemical Data Measurement Quality ObjectiVes.........ccevuveeriiieeriieeiiieeeiee e, 3-3
3.2.2  Sample Receipt, Handling, Custody and Holding Time........c..ccccceevvviercirennrenennenn. 3-4
3.3 Laboratory Quality Control Checks ...........ccceerviiiiiieiiiiiiieiieiiece e 3-6
3.3.1  Laboratory Control SAmpIe .........ccceeiiiieiiieiiiee e e 3-6
3.3.2  Matrix Spike/Matrix Spike DUplicates .........ccccveeeiieriiiieriie e 3-7
3.3.3  SUITOZALES ...eeeeneiieeiiieeeiite ettt et ettt ettt e e ettt e s sbaeesabeeenabeeenbbeesanbeesnneesnseeas 3-8
3.3.4  Internal Standards ..........cooceoiiieiiiiiie e 3-9
3.3.5  Interference Check Sample.........oociiiiiiieiiiieie et 3-10
3.3.6  Method BIank .......cc.oooiiiiiiiiiiiiiiceeeee e 3-10
3.4 Calibration Procedures and Frequency........cccoeeviieeiiieiiiee e 3-10
34.1  Analytical Sequence QU .........c.oiiiiieeiiieeie et e 3-11
3.4.2  Batch/Matrix-Specific/Performance-Based QC ...........ccccoeviieiiieniiiiiiieiieieeieenee. 3-12
3.5 Data Quality INAICAtOTS. ... ..eeeiiiieiieeiiie ettt eae e e eneeeeens 3-12
3.5.1  PIECISION ettt ettt et e b e sttt e bt st e e bt e sbaeebeeneas 3-12
3.5.2  ACCUIACY ettt ettt ettt ettt e st e e st e e et e e s bt eesnbtee e eabeesabeeeaaee 3-13
3.5.3  ROPICSENEALIVENESS....uieiuiientieeiieetieiieeitieeteesteesteeteesseeebeesseeessseesseenseesnseenseesssesnsens 3-14
R T T S 0703111 o) (S 15) 4 1SS 3-15
3.5.5 ComMPArability ...cocvieiieiiieiieie ettt e nenas 3-15
3.5.0  SENSIEIVILY toviiiiieiiiieiieeiie ettt ettt ettt ettt e et e et e et e et e nbeebeenaee e enaeenbeeneas 3-16
3.5.6.1  Method Detection LAMIt........ccceeiiiiiiiiiiiiiie et 3-16
3.5.6.2  RePOrting LAMIt....cc.ceiiiiiiiieiiiiiieiieeeie ettt ettt sete b e seaeeaenes 3-17
3.6  Evaluation of Project Specific Method and Reporting Limits ...........cccceeveveeieennennnee. 3-17
3.7 Data Reduction/Data REVIEW ........ccccoiiiiiiiiiiiiiiiiieieeeeee e 3-17
3.8 Laboratory Data Validation Procedures .............cccceevuienieiiiiieniienieeiceeece e 3-18
3.8.1  Laboratory Data QUalifiers ..........cccceeriieiiiiiiieiiienieeie e 3-19
3.8.2  Laboratory Report CertifiCates ..........ccureriieriiieriiieeeiee et 3-19
3.8.3  Laboratory Operations DOCUMENtAtioN ..........cccueeruierieeiiieniiienieeieeniee e eiee e 3-20
3.8.4  Sample Management RECOTS ..........ccocveviieiiiiiiiiiiieiieiece e 3-20
3.8.5  Data Reporting ProCedures ...........ccceeviiieiiieeiiieeecieeeeeeeiee et 3-20
3.8.5.1  Data Package Format and Contents ............ccccceevuierieeiiieeniienieeieeee e 3-21

v Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE GROUND WATER MONITORING PROJECT WORK PLAN

ROOSEVELT AND CURRY COUNTIES, NEW MEXICO MAY 2011
3.9  Preventative MaiNt@NANCE .........ccueeviierieeiiieniieeeiieeteeieeeteeieesiteeseesaeesaeeenseeseessseenseas 3-22
3.10 Performance and System AUItS.........coccvieeiiieeiiieeiieecie e e 3-23
3.11 Nonconformance/Corrective ACHIONS .......veeeveeerveeriieerieeeerireesieeesreeeeeeeveeessnnens 3-23
3.12 FIEld ACHIVITIES ..eevieiiiieiieeiie ettt ettt ettt et e et e st eesbeesseeenbeenbeensseennnes 3-25
3.12.1 Quality Control for Field ANalysis ........cccccueeeiieriiieiiie et 3-25
3.12.2  Field Quality Control SAmples .........cccveeiiiiriiiieriie et 3-26
3.02.2.1  TrIP BIANK oot 3-26
3.12.2.2 Equipment Rinsate Blank ............cccccooieiiiiiiiie e 3-26
3.12.2.3  Temperature Blank...........ccoocviiiiiiiiiiiicieeeeeeeee e 3-27
3.12.2.4 Field Duplicate SampPIes ........ccceeeiieiiieriieiieiieee ettt 3-27
3.12.2.5  FIeld SPIIt..eieiiiieiieieeiee ettt sttt et saeesae e 3-28
3.13 Electronic Deliverables............ccciiiiiiieiiieeiieeie ettt e 3-28
3.13.1 ERPIMS Data REPOTTING .....cccvieiieiiieiieiieeie ettt ettt siee e e 3-29
3.14 Data AsseSsment ProCEAUIES .........cccuvieeiieiiiieeieieeiie et 3-29
3.14.1  Data VErifiCatiON .......cccueeeiuiiiiiieeiiie ettt e ette e steeesee e ereeessbeeeaaeeeaneesssee e e 3-29
3.14.2  QC DAta REVIEW ....uviiiiiiiiciiie ettt ettt ettt et e sra e e etve e e abeeeaaaeesaaeeeennns 3-30
3.14.3  Data Validation ........cccoiiieiiiieiie ettt ettt e e e eeneee e 3-30
3.15 DQO ReCONCIHAtION ...ooiiiiiiiiiciiiie ettt 3-30
3.16 Project Completeness ASSESSIMENT .........cerueerieeirieriieeieeeieeiiesee et enieeeeeeseeeseenenas 3-31

4.0 SITE SAFETY AND HEALTH PLAN....ccuivvininininsnisrensenssessassessansessassssssssssseses 4-1
4.1 ReESPONSIDIIILICS. ..eeciiiiiiiieciie ettt e e et e e s be e e beeesaeeensaeesssseeenseeennns 4-2
4.1.1  Project Manager (TRINITY ) ...coooiiiiiiiieieceeee ettt 4-2
4.1.2  Site Health and Safety Officer (TRINITY) ....coocvieiiiiiiiiiieieie e 4-3
4.1.3  Corporate Health and Safety Officer (TRINITY).....coovvveeviiieriieeieeeee e 4-4
4.1.4  Site Guide/Escort (Cannon AFB) .......cccoioiiiiiiiiiieecceeee e 4-4
4.1.5  Project Personnel (TRINITY )...ccooiooiioiiiiiieiieeiteeeteee ettt 4-4
4.1.6  Subcontractor’s Safety Representative ..........cccveeeieeeriieeiiieesee e 4-5
4.2 Medical SUIVEIIANCE .......eovuiieiieiiecie ettt re e 4-5
4.2.1  Medical EXamMINation ........cceerieeiieiiienieeiieeiieesite et esieeete et esebeesaeeseesseeseneeseesaneens 4-5
4.3 TTAININE .oeeeviieeiieeeieeeeeeeeeee e e et e e ste e e tteesteeessaee e saaeessaeeassaeessseeanssaeasssseennseessseesnseeensses 4-6
43.1 HAZWOPER Training and Medical Surveillance ............ccccoeevievieiiiiciieniienieee 4-6
4.3.2  Behavior Based Safety.........cccceeiiiiiiiiiiiiiicicee e 4-7
4.3.3  Daily Safety MEETING ......ceeviieeiiieeiieeeiie ettt et e e e saaeeeaae e s neeenas 4-7
4.4  Personal Protective Equipment/Action Levels ........cccccevieeiiiiiiiniiiiiiieieieeeeeeee 4-8

Trinity Analysis & Development Corp. vi



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE

MAY 2011 ROOSEVELT AND CURRY COUNTIES, NEW MEXICO
4.5  Activity Hazard ANALYSIS ......ccoeiiiiiieiieiiieie ettt ettt ens 4-8
4.6 Physcial, Chemical, and Biological Hazards.............ccceevieeiiieniiiiecie e 4-9
4.0.1  GENETAL ...ttt sttt e b e bee et ens 4-9
4.6.2  Chemical Hazards .........cooeviiiiiiiiiiinie e 4-9
4.6.2.1  Chemicals Brought On Sit€ .........ccccooiiiiiiiiiiieeiieeee et 4-10
4.6.2.2  Hazard Communication Materials ...........cccceeoieiiiniiiiiiiiieeeeee e 4-10
4.6.3  Electrical Hazards .........coceeieiiiiiiiiiiie et 4-11
4.6.4  Physical Hazards.........cccueeiiieiiiiieciie et et eve e e eere e en 4-11
4.6.4.1  Laser (Lasing) ACHIVITIES......cccveeiueeriieeeiieeriieeeieeesteeesteeessreesseesesseeensseesnseeens 4-11
4.6.4.2  Heat/Cold Stress Recognition and Control.............ccevveeciieiieniiiniieiieieeieeee. 4-12
4.6.4.3  Slip/Trip/Fall Hazards..........cccooeeiiieiiiieiiieeieeee ettt 4-15
4.6.4.4  Lifting Hazards ........cccueieiiiieiiiecee et 4-15
4.6.5  Biological HAazards...........cccceeriiiiiieiiieiiieciecee ettt 4-16
4.6.5.1  Bees, HOrnets and WasPs.......cceecuieeiiieiiieeiiieeeeeesiee et eiveesee e e eveeeseaeeenne e 4-16
O T I 1] < F OSSPSR 4-17
4.6.5.3  MIteS (CRIZEETS) ..eeuveeiieeiiieiieeiie et ettt siteete et esaeeebeesteesaeeeenteenbeessaesnseenseesssesnseas 4-18
4.6.5.4  Black WidOW SPIET .....cccuviieiiiieiiiieeiie ettt et tee e e sareeeaaeesenee e 4-19
4.0.5.5  SNAKES ..eieiieeite ettt ettt aeas 4-20
4.0.5.0  SCOTPIONS....ceeiieiieeiiieitieeiie et e et esteeeiteeteesteeesteeseeebeessseenseesseeanseenseesssesssseenseenseas 4-23
4.6.5.7  Other ANIMALS .....cceiiiiiiiiiiieieeee ettt st 4-23
4.6.5.8  Plants Causing Skin and TisSue INJUIY .......cccviiiiiiieeiiiieiiee e 4-24
4.6.6  RadIOIOZICAL......eiiiiiiiiieiieie e et 4-24
4.6.7  Explosive Ordnance and EXPlOSIVES ........c.cccueeeiieriiniieniiieiieeie et 4-25
4.7 Site COoNtrol MEASUIES .....cccueeiuiiiiieiiieieeit ettt ettt ettt e b e aee e 4-25
4.8  Emergency INformation ..........ccoecieiiiiiiieiieiiieeieeieee et 4-25
4.9 Emergency Response and Contingency Procedures............ccoecvevieniieneieneenieeieennen. 4-25
4.9.1  Places Of RefUZE ...cccvvieoiiiieiieceeee et 4-26
4.9.2  FATC ettt bbbttt b ettt et anes 4-26
4.9.3  COMMUNICATION. ....eetirititienteitierieeite ettt ettt ettt ettt e b et esbe et sbeenbeeaaesbeenaeeees 4-27
494  Medical Emergencies Response Plan ...........ccccoveeviiieiiieeiiiiece e 4-28
4.9.5  INCIAENt REPOTL ..couviiiiieiieiie ettt ettt s eeees 4-29
4.9.6  Spill or Hazardous Material Release ..........cccceevvievieiiieiiiiiiiiiieeiceee e 4-30

5.0 WORKS CITED ..uuuuiiiiniciinncsnnseicsesssecssissesssessssssesssssssssssssssssssssssssssssssssssassssssssssas 5-1

vii Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

GROUND WATER MONITORING PROJECT WORK PLAN
MAY 2011

Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 1-5
Figure 1-6
Figure 1-7
Figure 1-8
Figure 1-9
Figure 1-10
Figure 2-1
Figure 2-2

Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 4-10

Table 1-1
Table 1-2

Table 2-1
Table 2-2
Table 2-3

Table 2-4
Table 2-5

Table 2-6
Table 2-7
Table 2-8
Table 2-9
Table 3-1
Table 4-1
Table 4-2

LIST OF FIGURES

Site Location Map

Aerial Overview

Semiannual SWMU Monitoring Well Network Locations
Surface Geology of Melrose Air Force Range

Median Ground Water Flow Direction, 2002 to 2003 (USGS)
Annual Ground Water Monitoring Well Network Locations
Log-Log Plot of Sodium/Chloride Concentration Data (Imbedded in text)
USGS Topographic Map of Site and Vicinity

Rainfall Summary (Imbedded in text)

Wind Speed Summary (Imbedded in text)

Organizational Structure (Imbedded in text)

Line of Authority for Site Activities and Contact Information (Imbedded
in text)

Africanized Honey Bee (Imbedded in text)

Tick (Imbedded in text)

Mites (Chiggers) (Imbedded in text)

Black Widow Spider (Imbedded in text)

Western Diamondback (Imbedded in text)

Western (Prairie) Rattlesnake (Imbedded in text)
Black-Tailed Rattlesnake (Imbedded in text)

Massasauga Rattlesnake (Imbedded in text)

Scorpion (Imbedded in text)

Hospital Route Map

LIST OF TABLES

Summary of Previous Testing Events

Screening Guidelines, Laboratory Method and Reporting Limits, and
PARCC Requirements

Lists of Qualifiers

Well Construction Details

Semiannual - SWMU Ground Water Monitoring Network (Imbedded in
text)

Annual Ground Water Monitoring Network (Imbedded in text)
Semiannual - SWMU Ground Water Monitoring Network (Imbedded in
text)

Annual - Ground Water Monitoring Network (Imbedded in text)

Sample Containers and Preservation (Imbedded in text)

QC Extensions (Imbedded in text)

TCLP Regulatory Limits

QC Check Frequency (Imbedded in text)

Permissible Heat Exposure Threshold Limit Value (Imbedded in text)
Project Emergency Contact Information

Trinity Analysis & Development Corp.

viii



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE

MAY 2011

ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

Appendix A
Appendix B

LIST OF APPENDICES

Laboratory Quality Assurance Manuals

Forms

Water Level Data Sheet

Ground Water Sample Collection Field Sheet

Monitoring Well Inspection Form

Chain-of-Custody

Safety Compliance Agreement and Medical Emergency Contact Sheet
Tailgate Safety Meeting Form

USACE Accident Investigation and Reporting Form

Appendix C

SOP No. 1
SOP No. 2
SOP No. 3

Appendix D
Appendix E

Standard Operating Procedures

Water Level Measurement
Ground Water Sampling
Equipment Decontamination

Activity Hazard Analysis
MSDS Sheets

ix Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE

ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

GROUND WATER MONITORING PROJECT WORK PLAN

MAY 2011

%R

°C

°F

AFB
AFCEE
AFR
AFSOC
AHA
AOC
bls
CCV
CDC
CEA
CEAN
CEC
COoC
CPR
DHL
DO
DoD
DoD-QSM
DQO
ECA
eDatapro
EDDs
ELAP
EPA
ERP
ERPIMS
FD

FM
ft/day
ft/ft
ft/yr
GC/MS
GCAL
GPS
HPLC
HSO
IATA
ICP
ICS
IDW
ISs

LIST OF ACRONYMS AND ABBREVIATIONS

percent recovery

Celsius

Fahrenheit

Air Force Base

Air Force Center for Engineering and the Environment
Air Force Range

Air Force Special Operations Command
Activity Hazard Analysis

Area of Concern

Below land surface

continuing calibration verifications

Center for Disease Control

Asset Management Flight

Environmental Element

cation exchange capacity

chain-of-custody

cardiopulmonary resuscitation

DHL Analytical, Inc.

dissolved oxygen

Department of Defense

Department of Defense-Quality System Manual
Data Quality Objective

External Certificate Authority
Environmental Data Professional LLC
electronic data deliverables

Environmental Laboratory Accreditation Program
Environmental Protection Agency
Environmental Restoration Program
Environmental Restoration Program Information Management System
Fire Department

Field Manager

feet per day

feet per foot

feet per year

gas chromatograph/mass spectrophotometer
Gulf Coast Analytical Laboratories, Inc.
global positioning system

high performance liquid chromatography
Health and Safety Officer

International Air Transport Association
inductively coupled plasma

interference check sample
investigation-derived waste

Internal standards

Trinity Analysis & Development Corp. X



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE

MAY 2011

ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

LCS
LCSD
LCS/LCSD
MCLs
MDL
MEC
mg/L
mL

ML
mph
MPPEH
MS
MQOs
MSD
MS/MSD
MSDS
mV
NELAC
NFG
NMAC
NMED
NIST
No.
ORP
OSHA
PARCC
PE

PM
PPE
PQL
QA/QC
QAPP
QAM
QC
RCO
RCRA
RFI

RL
RMSF
RPD
RSD
RSL
SAAR
SATOC
SC
SC-CL

laboratory control sample

laboratory control sample duplicate

laboratory control sample/ laboratory control sample duplicate
maximum contaminant levels

method detection limit

munitions and explosives of concern
milligrams per liter

milliliter

silt

miles per hour

Material Potentially Presenting an Explosive Hazard
matrix spike

measurement quality objectives

matrix spike duplicates

matrix spike/ matrix spike duplicate

Material Safety Data Sheet

millivolts

National Environmental Laboratory Accreditation Conference
National Functional Guidelines

New Mexico Administrative Code

New Mexico Environment Department
National Institute of Standards and Technology
number

Oxidation Reduction Potential

Occupational Safety & Health Administration
precision, accuracy, representativeness, comparability, and completeness
Performance evaluation

Project Manager

personal protective equipment

practical quantitation limit

quality assurance/quality control

Quality Assurance Project Plan

Quality Assurance Manual

quality control

Range Control Officer

Resource Conservation and Recovery Act
RCRA Facility Investigation

reporting limit

Rocky Mountain Spotted Fever

relative percent difference

relative standard deviation

Regional Screening Levels

System Authorization Access Request Form
Single Award Task Order Contract

clayey sand

clayey sand - clay

xi Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE

ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

GROUND WATER MONITORING PROJECT WORK PLAN

MAY 2011

SDG
SM
SOPs
SOW
SR
SSHO
SSHP
SSL
SSR
SVOCs
SWMU
TCLP
TDS
TLV
TRINITY
UsS
USACE
USDOT
USGS
UXxoO
VOCs
WP
wQCC
ng/L
um

Sample Delivery Group

silty sand

Standard Operating Procedures
Special Operations Wing

State Road

Site Safety and Health Officer

Site Safety & Health Plan

Soil Screening Level

Subcontractor’s Safety Representative
semivolatile organic compounds
Solid Waste Management Unit
Toxicity Characteristic Leaching Procedure
total dissolved solids

Threshold Limit Value

Trinity Analysis & Development Corp.
United States

US Army Corps of Engineers

U.S. Department of Transportation
United States Geological Survey
unexploded ordnance

volatile organic compounds

Work Plan

Water Quality Control Commission
micrograms per liter

micron

Trinity Analysis & Development Corp. xii



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE
MAY 2011 ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

1.0 INTRODUCTION

This Ground Water Monitoring Project Work Plan (WP) for the Melrose Air Force Range (AFR)
has been prepared by Trinity Analysis & Development Corp. (TRINITY) on behalf of the
Cannon Air Force Base (AFB) 27" Special Operations Wing (SOW) and Air Force Special
Operations Command (AFSOC). The primary focus of this Ground Water Monitoring Project
Work Plan is the annual and semiannual collection of ground water samples. This document is
intended as a replacement for the Final Work Plan for Annual Groundwater Monitoring, Melrose

Air Force Range, New Mexico (Tidewater, Inc., 2010).

TRINITY performed this work under contract to the US Army Corps of Engineers (USACE),
Omaha District, Contract W9128F-10-D-0091, Task Order 0006. The document was prepared

for submission to the New Mexico Environment Department (NMED).

In addition to the collection of representative ground water samples major components of work

include the following activities:

e (ollection of ground water elevations;
e Well head inspection/maintenance; and

e Abandonment of monitoring wells.

This WP describes the goals, methods, procedures, and personnel that will be used. This WP has
been prepared in general accordance with the U.S. Army Corps of Engineers, Requirements for
the Preparation of Sampling and Analysis Plans, EM 200-1-3, February 1, 2001 (U.S. Army
Corp of Engineers, 2001). The following, details the format of this WP:

Section 1 — Introduction discusses the project authorization, defines the purpose and
scope of the project, and provides a brief history and description of the site,
including its military use, previous investigations performed at the site, and
the types of ordnance reportedly used and recovered during previous
investigations and removal actions;

Section 2 — Field Sampling Plan summarizes field procedures for the Melrose AFR

ground water monitoring program;
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Section 3 — Quality Assurance Project Plan summarizes the data quality objective
(DQO) process and describes the project quality assurance/quality control
(QA/QC) procedures to be followed in the field and laboratory; and

Section 4 —  Site Safety and Health Plan discusses the health and safety requirements and

procedures for ground water sampling activities.

Appendix A presents the subcontract laboratories Quality Assurance Manuals (QAM);
Appendix B presents forms to be used during ground water sampling activities;
Appendix C presents Standard Operating Procedures (SOPs);

Appendix D presents Activity Hazard Analysis (AHA); and

Appendix E presents Material Safety Data Sheets (MSDS).

1.1 Project Background

In 1975, the Department of Defense (DoD) established the Environmental Restoration Program
(ERP) to provide guidance and funding for the investigation and remediation of historical
releases of hazardous substances, pollutants, or contaminants that pose toxicological risks at
military installations that may have contaminated soil, ground water, and/or surface water. The
Asset Management Flight (CEA) staff at the Cannon AFB 27" SOW s administratively
responsible for oversight of the ERP sites at Melrose AFR.

In accordance with a Resource Conservation and Recovery Act (RCRA) permit issued to Cannon
AFB on December 30, 1994, an investigation of potential impacts that may have resulted from
seven Solid Waste Management Units (SWMUs) was conducted and included a Phase I RCRA
Facility Investigation for Melrose Air Force Range (Foster Wheeler, 1996) and a RCRA Facility
Investigation Report Addendum (Foster Wheeler, 2003) both of which were completed and
submitted to NMED. NMED reviewed the documents and provided a response dated February
1, 2006 which requested additional field investigation activities at Melrose AFR.

On May 9, 2007, the Department of the Air Force requested deferral of additional work
associated with the RCRA Facility Investigation (RFI) requested by NMED for Melrose AFR.
The deferral was based on to the fact that the entire Melrose AFR facility is an “active bombing
or test range.” In a letter to Cannon AFB dated June 19, 2007, NMED approved deferment of

Trinity Analysis & Development Corp. 1-2



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE
MAY 2011 ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

additional work stating that “... NMED will prepare a “corrective action-only” permit to be
implemented once the range is closed, transferring, or transferred” (New Mexico Environment

Department, 2007). When the range is deactivated additional assessment will likely be required.

1.2 Project Description

As an interim measure until the SWMUs are fully investigated, two separate monitoring well

networks have been established and are sampled, as follows:

e Semiannual SWMU Ground Water Monitoring Network that currently consists of nine
wells; and

e Annual Ground Water Monitoring Network that currently consists of 14 wells.

The primary focus of this Ground Water Monitoring Project Work Plan is to develop appropriate
procedures for the collection of ground water samples from these two networks and document

the analytical suites for each.

SWMU Ground Water Monitoring Network

Monitoring wells associated with the Semiannual SWMU Ground Water Monitoring Network

are sampled on a semiannual basis and include:

e Four ground water monitoring wells at SWMU 114;
e Four ground water monitoring wells at SWMU 130; and

¢ One ground water monitoring well at SWMU 131.

Annual Ground Water Monitoring Network

Wells associated with the Annual Ground Water Monitoring Network are sampled on an annual

basis and include:

e Fourteen wells, consisting of ground water monitoring wells and active/inactive water

supply wells.

The water quality sampling and reporting is being performed to monitor for the presence or

absence of potential contaminants, gauge the effectiveness of Melrose AFR’s monitoring system,
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provide the foundation for correction or improvement to the monitoring program as necessary,

and to document Melrose AFR’s influence, if any, on the area’s ground water quality.

1.3 Site Description and History

Melrose AFR is a bombing and air-to-ground gunnery range under management of Cannon AFB
within AFSOC. Melrose AFR is also routinely utilized for overflight of military aircraft
practicing laser acquisition of ground targets. The Melrose AFR is situated approximately eight
miles southwest of the village of Melrose, and located predominately in Roosevelt County with a
small parcel in Curry County, New Mexico (Figure 1-1 and Figure 1-2). Access to the range is
achieved by traveling south from Melrose on New Mexico State Road (SR) 267 for
approximately 9.3 miles, then west on Sundale Valley Road for approximately seven miles to the

security gate.

During World War II, the area, described in this WP as Melrose AFR or simply “the range” was
used by the United States (US) Army Air Corps (predecessor to the US Air Force) for training.
It has been continuously used by the US Air Force since World War II. In 1952, the Air Force
leased 7,771 acres of grassland for use as a bombing and air-to-ground gunnery range by the
Tactical Air Command. Since 1952, the range has been expanded several times including land
purchases and leases and currently comprises 87,925 acres. Current acreage includes Cannon

AFB - owned, public domain, and restricted easement land (Foster Wheeler, 2003).

The Impact Area of the range is located northeast of a topographic feature described as the Mesa
and consists of grasslands with a grid of access roads and bombing targets. The Impact Area, the
area of Melrose AFR that is actively used for bombing and air-to-ground gunnery, is delineated
by a historical boundary that previously delineated the extent of the entire range (Figure 1-2). In
1990-91, the boundary of the range was expanded through the acquisition of agricultural and
range land parcels on all sides. These parcels are currently part of range property but are leased

back to the prior owners for continued use as agricultural and ranch land.

Live high explosives-filled ordnance was used on the range prior to 1969. Since then, practice

bombs and inert full-scale bombs have been used at the range. Practice bombs and inert bombs
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are known to contain only small explosive or pyrotechnic spotting charges. Additionally, live

gun ammunition has been used continuously on the range for target practice.

Over the years, portions of the Melrose AFR have been used to dispose of a variety of military
and industrial wastes from Melrose AFR and nearby Cannon AFB (located approximately 25
miles to the east). Wastes have included unexploded ordnance (UXO), exploded ordnance, scrap
metal, paints, solvents, pesticides, herbicides, and putrescible waste (Foster Wheeler, 1996 and
Foster Wheeler, 2003). Currently, the Melrose AFR RCRA permit includes seven SWMUs
located within the range boundary. Five of these SWMUs have permanent ground water
monitoring wells in place while two are located within portions of the Impact Area that
precluded the installation of permanent wells (Figure 1-2). The SWMUs are described as

follows:

SWMU 114 — Expended Ordnance and Industrial Waste Burial Site (Motor Pool

Trenches);
SWMU 115 - Explosives-Contaminated Burial Site (Arroyo Burial Site);
SWMU 117 — Domestic Waste Burial Site (Southeast of Main Building);

SWMU 130 — World War II Cantonment Disposal Site (formerly Area of Concern
(AOC) 1);

SWMU 131 — Domestic Waste Burial Site (East of Fire Station; formerly AOC 2);
SWMU 132 - Disposal/Burn Site (North Helicopter Pad; formerly AOC 3); and

SWMU 133 — Northwest Munitions Disposal Site (Northwest Corner of Impact
Area; formerly AOC 4).

1.4 SWMU Descriptions & History
1.4.1 SWMU 114 — Expended Ordnance and Industrial Waste Burial Site

SWMU 114 is located in the central portion of the range approximately 750 feet north of Range
Control (Figure 1-3). The site and surrounding area are flat with sparse desert scrub vegetation

consisting of prairie grass and cactus.
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The military used a series of eight unlined burial trenches at SWMU 114 to dispose of a variety
of military and industrial waste from Melrose AFR and Cannon AFB. Trenches were
approximately 20 to 40 feet in width, 100 to 200 feet in length and up to 40 feet in depth (Foster
Wheeler, 1996 and Foster Wheeler, 2003). One trench, approximately 15 feet deep and 400 feet

long is currently still open; however, it has not been used for waste disposal for many years.

Exact dates, quantities, and types of waste disposed at SWMU 114 are unknown. Between 1952
and 1962, however, drummed liquids were poured into the trenches and burned. Drums
containing liquid, including possible unusable fuels, paints, sludge, and solvents may have also
been placed in the trenches. For an unknown period of time, the military also disposed of an
estimated 12,000 to 15,000 pounds per month of scrap metal from practice bombs and munitions
in the trenches at SWMU 114. The trenches reportedly have been ‘“cleared of ordnance,
backfilled, and closed” (Foster Wheeler, 1996 and Foster Wheeler, 2003).

During the Phase I RFI, ground water was encountered at approximately 150 feet below land
surface (bls). Four ground water monitoring wells were installed to assess ground water quality
at SWMU 114. No organic compounds were detected at concentrations above applicable ground
water standards. Elevated metals (inorganic) concentrations were detected, but attributed to high
turbidity and natural conditions. Elevated anion concentrations were also attributed to natural
conditions. Migration of metals from the disposal site to ground water was determined to be
unlikely due to the high cation exchange capacity (CEC) of the surface and near surface soil and
the alkaline nature of the formation. The Phase I RFI concluded that ground water at SWMU
114 had not been impacted by disposal activities at the site (Foster Wheeler, 1996 and Foster
Wheeler, 2003).

1.4.2 SWMU 115 — Explosives-Contaminated Burial Site (Arroyo Burial Site)

SWMU 115 site lies within a small arroyo located in the south-central portion of Melrose AFR
(Figure 1-3). SWMU 115 was used for the disposal and burial of UXO in 1989. UXO and other
exploded ordnance were collected from the surrounding areas, pushed into the arroyo, and
covered with a thin layer of soil. Storm water flows intermittently down the arroyo during heavy

rains.
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The ground surface at the site is relatively free of debris. The disposal area was 600 feet long, 15
to 20 feet wide, and 15 to 20 feet deep. The contents of SWMU 115 are believed to consist
entirely of UXO and other exploded ordnance, including 750-pound and 2,000-pound bombs
covered with a thin layer of soil. During the Phase I RFI, ground water was encountered
approximately 25 to 30 feet bls. Ground water samples were collected utilizing direct-push
technologies. No organics or explosives-related compounds were detected in ground water at the
time. Elevated metals (inorganics) concentrations were attributed to elevated turbidity in the
samples. The Phase I RFI concluded that ground water at SWMU 115 had not been impacted by
disposal activities at the site (Foster Wheeler, 1996 and Foster Wheeler, 2003). No permanent

ground water monitoring wells were installed at this site.

143 SWMU 117 — Domestic Waste Burial Site (Southeast of Main Building)

SWMU 117 is located southeast of the main Range Control building at the Melrose AFR (Figure
1-3). The area is within a slight depression that receives storm water runoff from the

surrounding area.

This SWMU was formerly used to dispose of domestic waste from the control building,
including such items as food waste and common household items. Other items possibly disposed
in this area may have included used oil and grease, solvents, batteries, pesticides, and/or
herbicides (Foster Wheeler, 1996 and Foster Wheeler, 2003). Disposal at the site appears to
have begun around 1973 as evident in aerial photographs. The area used for disposal at SWMU
117 was approximately 300 feet by 300 feet or approximately two acres. It is a closed site and

currently covered by native grasses.

Ground water was not encountered in a four borings drilled to a maximum depth of 182 feet bls
during the Phase I RFI. The four borings were backfilled with grout to the top of a potential
confining layer (caliche, or sediments which are strongly cemented by calcium carbonate) at
approximately 41 feet bls. Ground water monitoring wells were constructed in the borings to
intercept potential seasonal or transient ground water. These four wells have been dry since
installation. Based on the lack of ground water and the lack of significant contamination in soil

samples, it was concluded that contamination of ground water at SWMU 117 was unlikely
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(Foster Wheeler, 1996 and Foster Wheeler, 2003). These four wells are under contract for

abandonment in 2011. The well abandonment methods are described in Section 2.3.4.

1.4.4 SWMU 130 — World War II Cantonment Disposal Site

SWMU 130 is located just outside the northern boundary of the Impact Area (Figure 1-3).
SWMU 130 was formerly referred to as AOC 1. The military used SWMU 130 as a sanitary
landfill during World War II, receiving waste from a cantonment area (temporary housing area
for troops). No documentation exists for specific wastes disposed at the site; however, it is
possible that the waste stream included domestic wastes, motor pool waste, UXO, munitions,
batteries, and/or waste oil. The exact location of the disposal site is unknown; however
approximately 50 acres were investigated during the Phase I RFI. Ground water was
encountered at approximately 140 to 145 feet bls at SWMU 130. Four monitoring wells were
installed as part of the Phase I RFI. No organic compounds were detected and only one metal
(thallium) was detected at concentrations above applicable ground water standards. The elevated
thallium concentration was attributed to natural conditions (Foster Wheeler, 1996 and Foster

Wheeler, 2003).

145 SWMU 131 — Domestic Waste Burial Site (East of Fire Station)

SWMU 131 is located east of the Melrose AFR Fire Station and consists of approximately 0.5
acres (Figure 1-3). SWMU 131 was formerly referred to as AOC 2. SWMU 131 was used for
disposal and/or burning of wastes; however, the type and volume of wastes is unknown (Foster
Wheeler, 2003). The suspected waste stream possibly included spent fuels, motor oil, batteries,
paints, pesticides, and metals, in addition to domestic waste. Waste first appears to have been

disposed of at SWMU 131 in approximately 1966.

During the Phase I RFI, two monitoring wells, one shallow and the other deep, were installed to
total depths of 50 and 185 feet bls, respectively. The shallow well was installed above a
confining layer (caliche) to intercept seasonal or transient ground water. The shallow well has
historically been dry and is scheduled for abandonment in 2011 (Section 2.3.4). Ground water

is present in the deep well at approximately 105 feet bls.
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No organic analytes were detected in the ground water samples collected from SWMU 131
during the Phase I RFI. Selenium and thallium were reported at concentrations above applicable
ground water standards; however, due to a lack of selenium or thallium in overlying soil samples
it was determined that ground water had not been impacted by SWMU 131 (Foster Wheeler
1996 and Foster Wheeler 2003).

1.4.6 SWMU 132 — Disposal/Burn Site (North Helicopter Pad)

SWMU 132 is located north of the former helicopter pad at the Melrose AFR operations area
(Figure 1-3). SWMU 132 was formerly referred to as AOC 3. This site is less than 0.5 acres.
SWMU 132 was reportedly used for burning and/or disposal of unknown wastes types and
quantities. Possible wastes included domestic waste, motor oil, metals, and residue from

burning. Waste first appears to have been disposed of at SWMU 132 circa 1973.

During the Phase I RFI, ground water was not encountered during drilling to a total depth of 182
feet bls. The boring was backfilled with grout to the top of a potential confining layer (caliche)
at approximately 50 feet bls. A ground water monitoring well was installed to intercept seasonal
or transient ground water. Due to land-use (helicopter pad) the well was installed flush mounted
with the ground surface. During a ground water sampling event in October 2010, it was not
possible to locate the monitoring well. Over the years, grading and maintenance of the
helicopter pad has resulted in the well being covered. The well was dry during the Phase I RFI
(1996) and during the RFI Addendum (2003) and therefore could not be sampled then either.
Based on the lack of ground water in other nearby shallow monitoring wells screened at
comparable depths, this well is most likely dry. The Phase I RFI concluded that ground water
has not been impacted by the presence of SWMU 132 (Foster Wheeler, 1996 and Foster
Wheeler, 2003). An attempt will be made to locate the well with global positioning system
(GPS) coordinates and a metal detector, etc. and then abandoned in 2011 (Section 2.3.4).

1.4.7 SWMU 133 - Northwest Munitions Disposal Site (Northwest Corner of
Impact Area)

SWMU 133 is located in the northwestern corner of the Impact Area. SWMU 133 was formerly

referred to as AOC 4 (Figure 1-3). The site is flat with native scrub vegetation and areas free of
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vegetation. SWMU 133 was used from 1952 to 1960 for disposal of exploded ordnance and
UXO.

During the Phase I RFI, ground water was encountered at approximately 112 to 127 feet bls.
Ground water samples were collected from three of four borings that had been advanced utilizing
direct-push technologies (water was not encountered in one of the borings). No organics were
detected in the ground water samples. Concentrations of several metals (inorganics) exceeded
applicable ground water standards. A pattern of increased concentrations of five of the metals
from west to east across the site might suggest impacts from SWMU 133 or from naturally
occurring lateral changes in bedrock (Foster Wheeler, 1996) (Foster Wheeler, 2003). Permanent
ground water monitoring wells were not installed due to the location of SWMU 133 in an

overflight approach route along the northern portion of the active Impact Area.

1.5 Physical Setting
1.5.1 Geology

The stratigraphic units of interest at Melrose AFR for this WP are the Chinle, Ogallala, and

Blackwater Draw Formations.

The Chinle Formation (Triassic Period) is composed of red shales with interbedded sands
(redbeds) deposited by low-energy streams in floodplains and deltas. The top of the Chinle
Formation is marked by an erosional unconformity with up to several hundred feet of relief. It is
exposed in the southernmost part of the range (Figure 1-4). However, drilling has indicated that
the top of the Chinle Formation along the northern margin of Melrose AFR exceeds 182 feet bls
(Foster Wheeler, 1996). Typically, the top of the Chinle Formation is marked with gravel,

cobble, or boulder deposits.

The Ogallala Formation (Tertiary Period) overlies the Chinle Formation and is the uppermost
formation in the central and southern parts of Melrose AFR. Its thickness varies significantly
across the AFR. The middle Ogallala is characterized by unconsolidated fluvial sands, silts, and
clays in a fining-upwards sequence; the upper parts of the formation consist of eolian sands and
silts (Hart & McAda, 1985). Except where strongly cemented by calcium carbonate (caliche),

the near-surface sediments of the Ogallala Formation are loose and friable. Sediments below
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approximately 50 feet bls become increasingly indurated with depth, resulting in slow drilling
rates and poor sample recovery. This high induration appears to have been misinterpreted,
during the Phase I RFI (Foster Wheeler, 1996), as sandstone, siltstone, and claystone in areas of

Melrose AFR.

Clays are found as trace to abundant matrix minerals in the Ogallala (Lee Wan and Associates,
Inc., 1990). Zones of high clay content cause moderate to high CEC values. The Ogallala
Formation as a whole has a relatively high CEC value, which commonly inhibits the migration of

metals in ionic form.

Caliche is a major feature of the Ogallala Formation, occurring in nearly continuous to
discontinuous layers throughout. The uppermost caliche, termed the ‘“climax caliche,” is
exposed around playas and the bounding escarpments of the Ogallala Formation, and is locally
termed “caprock.” It is typically three to five feet thick. In the southwest portion of Melrose
AFR, a large mesa is capped by the “climax caliche” which forms a resistant layer. Caliches that
occur lower in the Ogallala Formation are platy and harder. Caliche is likely to either be thin or
absent below playas. A particularly thick layer of caliche occurs between approximately 45 feet
and 55 feet bls at Melrose AFR. As noted in Section 1.4.1 through Section 1.4.7, several

monitoring wells, all of them dry, have been installed to the top of this layer.

In the vicinity of Melrose AFR, the Ogallala Formation dips gently to the southeast; no faults or

buried structural lineaments are known to exist in the area.

The Blackwater Draw Formation (Quaternary Period) overlies the Ogallala Formation in the

northern part of Melrose AFR (Figure 1-4).

Sediments encountered during Phase I RFI drilling at Melrose AFR were predominately silts and
very fine sand. Gravel, cobble, and boulder deposits normally associated with the unconformity
between the Chinle and Ogallala Formations and an overlying fining upward sequence in the
Ogallala Formation were not identified during RFI drilling. The silts and very fine sand
encountered during drilling is likely representative of the eolian sequence of the Ogallala

Formation.
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1.5.2 Hydrogeology

Melrose AFR is located near the western margin of the Southern High Plains Aquifer of which
the Ogallala Formation (described in Section 1.5.1) is the primary water-bearing unit (Langman,
2004). The Southern High Plains Aquifer forms the primary aquifer for both potable and
irrigation water near Melrose AFR and throughout the eastern New Mexico region. In addition,
there are several localized shallow water-bearing zones across the region used for irrigation
purposes. No deeper aquifers are known to be in use in the vicinity of Melrose AFR. However,
a confined water-bearing zone consisting of poorer ground water quality does occur in the Chinle
Formation, underlying the Ogallala. This section describes the Southern High Plains Aquifer

and the water-bearing zone in the Chinle Formation.

Within New Mexico, ground water in the Southern High Plains Aquifer is unconfined (Hart &
McAda, 1985). The top of the Chinle Formation is the effective base of the High Plains Aquifer.
Total aquifer thickness varies greatly in the High Plains Aquifer. In Texas and New Mexico the

total aquifer thickness varies from less than 20 feet to more than 500 feet.

The ground water hydrology and water quality of the Southern High Plains Aquifer at Melrose
AFR was characterized in Ground-Water Hydrology and Water Quality of the Southern High
Plains Aquifer, Melrose Air Force Range, Cannon Air Force Base, Curry and Roosevelt
Counties, New Mexico, 2002-03 (Langman, 2004). Data from this report demonstrated that
water levels in the Southern High Plains Aquifer at Melrose AFR declined between 1962 and the
end of the study (2003). At 13 wells monitored since 1962, water levels declined between one
and 18 feet during varying periods of record. As described in Section 1.4.3 and Section 1.4.5,
monitoring wells screened above the localized caliches (local confining unit; approximately 50
feet bls), as part of the Phase I RFI, appear to never have contained ground water (Trinity

Analysis & Development Corp., 2010 and URS, June 2009).

On the basis of 1978 data, the regional ground water flow in the Southern High Plains Aquifer of
the Ogallala Formation in the Melrose AFR is northeastward, and the depth to ground water
ranges from 40 to 120 feet bls from southwest to northeast across the active portion of the range
(Hart & McAda, 1985). Depths to ground water measured during the Phase I RFI (Foster
Wheeler, 1996) varied from an average of 45 feet bls at SWMU 115 in the central part of
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Melrose AFR to average depths ranging from 112.5 feet bls to more than 182 feet bls at all other
sites. The median ground water surface and flow direction within the regional aquifer based on

depth to water measurements in 2002 to 2003 is depicted on Figure 1-5 (Langman, 2004).

Based on data from limited aquifer testing during the Phase I RFI, hydraulic conductivities in the
Southern High Plains Aquifer of the Ogallala Formation ranged from 0.001 to 0.073 feet per day
(ft/day) and hydraulic gradients were between 0.007 and 0.014 feet/foot (ft/ft). Assuming an
effective porosity of 25 percent, linear flow velocities at Melrose AFR appear to range from 0.01

to less than 5 feet per year (ft/yr) (Foster Wheeler, 1996).

Recharge to the Southern High Plains Aquifer is primarily through precipitation. The recharge
rate has been estimated to be very low (0.5 to 0.8 inch/year) and is much lower than the
discharge rate (Kearney, 1987). Because of the high evapotranspiration rate and low
precipitation, recharge can only occur during cool months, when precipitation may exceed
evapotranspiration, or during heavy rainfall events in which the infiltration capacity of the soil is
exceeded. When the infiltration capacity of the soil is exceeded, runoff flows to playas. In this
instance, the presence of the water in the playas may allow deep percolation to the aquifer. The
fact that percolation has occurred is indicated by the presence of clay deposits in playas and the
likelihood that caliche is thin or absent directly below the playas. Caliche is soluble in acidic
rainwater and over time the solution forms percolation pathways through sediments. Discharge
from the Southern High Plains Aquifer occurs through well pumping and springs located along

the eroded margins. No discharging springs are known to occur on or near Melrose AFR.

Water level contours for the unconfined Southern High Plains Aquifer indicate ground water
flows predominantly to the northeast from the Mesa to the Portales Valley, located in the
northeastern part of the range (Figure 1-5). However, the flow direction changes in the Portales
Valley, indicating two flow systems are present, one local, and one regional. In the local flow
system, ground water in the central and southwestern part of Melrose AFR flows northeast, while
regional flow is to the east to southeast across the northern part of Melrose AFR. It appears that
the direction of ground water flow reflects the contact between the Ogallala and Chinle
formations, which determines ground water gradient and saturated thickness of the Southern

High Plains Aquifer. The local flow-system gradient is about 1.3 percent, and the regional
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flowsystem gradient is about 0.1 percent. The saturated thickness of the aquifer increases as the

local and regional flow systems merge.

1.5.1 Regional Water Quality

Regional water quality in the Southern High Plains Aquifer is generally good, with total
dissolved solids (TDS) ranging from 250 to 500 milligrams per liter (mg/L) (Gutentag, 1984)
and fluorides ranging from 2.2 to 2.7 mg/L (William Matotan and Associates Inc., 1985). Water
quality data collected from the Melrose AFR supply well (screened in the Ogallala Formation)
provided by Cannon AFB in September 1995 indicated a TDS concentration of 555 mg/L. and
fluoride at 2.1 mg/L, indicating similar water quality. The Ogallala Formation is the primary

source of water for domestic, municipal and irrigation uses in this region of New Mexico.

Ground water in the Chinle is of poorer quality than the Ogallala Aquifer and is generally
characterized by high concentrations of TDS (<1,000 to 10,000 mg/L) and sodium (in some
locales the sodium concentrations are high enough to make the ground water unusable for
irrigation purposes). Uranium commonly occurs throughout the Dockum Group of which the
Chinle Formation is a member and is the source for commonly elevated radium-226 and radium-
228 levels in the ground water (Bradley & Sanjeev, 2003). Three ground water monitoring wells
at Melrose AFR are installed in the Chinle Formation and include monitoring wells MWQ-2,
MWQ-20, and MWQ-22, which are part of the Annual Ground Water Monitoring Network
(Figure 1-6).

Results of water quality analysis indicate three areas or sources of different water types at

Melrose AFR (Langman, 2004):

1. Local flow system under the Mesa and ephemeral channels;
2. Local flow system under the Impact Area; and

3. Regional flow under the Portales Valley.

Ground water quality near the Mesa was similar to that of the regional flow system and to
ground water from the southern part of Melrose AFR. Based on historic and recent ground water
quality analysis, ground water in the vicinity of the Melrose AFR Impact Area is a different flow

system and not the same quality water as the Regional Flow System. The difference in water
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quality is likely attributable to the upward potential/migration of poorer quality ground water

from the Chinle Formation. When all sodium/chloride concentration data available from 2004 to

present is plotted a clear trend is evident. The data is plotted below (log-log scale):

Figure 1-7
Log-Log Plot of Sodium/Chloride Concentration Data
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As demonstrated in the plot above, the data plotted very similar to that of the United States
Geological Survey (USGS)(Langman, 2004), indicating a higher quality of water in the Mesa
area and the Regional Flow System (Portales Valley) than the local flow system beneath the

Impact Area.
Additionally, ion concentrations in ground water from the center of the Impact Area were similar

to ground water from the underlying Chinle Formation, indicating likely connection with the
deeper water-producing zone. Results of monitoring in 2004 showed that higher concentrations

of dissolved solids and metals occur in the Impact Area; thereby confirming that ground water in

the Impact Area is different from other ground water at Melrose AFR.
Trinity Analysis & Development Corp.
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No pesticides, explosives, volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), or organic halogens were found in the ground water samples from the 2002-2003
events (Langman, 2004). Perchlorate was detected at estimated concentrations in wells MWQ-
14 (2.6 micrograms per liter (ug/L)) and MWQ-15 (also referred to as monitoring well
MAO2MWO001D) (20 pug/L). Langman attributed the perchlorate results to analytical method
interference due to elevated chloride concentrations in these samples (Langman, 2004).
However, recent testing during multiple sample events appears to confirm the presence of
perchlorate at low levels throughout the monitoring network (Trinity Analysis & Development

Corp., 2010).

Perchlorate occurs both naturally and as a manufactured compound. At this time, most naturally
occurring perchlorate appear to be geographically limited to arid environments. In contrast,

man-made perchlorate sources can be many times more concentrated than most natural sources.

The results of a recent study of wells located throughout the High Plains indicate that perchlorate
may be naturally occurring. The results of the study strongly indicate a surface source for the
perchlorate concentrations, likely atmospheric deposition in arid and semiarid areas where
evaporative concentrations and unsaturated transport may occur (Rajagopalan, Anderson,
Fahlquist, Rainwater, Ridley, & Jackson, 2006). No evidence of specific activities associated
with a release or discharge of perchlorate are noted, but as Melrose AFB is an active test facility
range it cannot be completely precluded, however unlikely. The reported concentrations of
perchlorate in monitoring wells at Melrose AFR are well within the background range discussed
in the recent study which further substantiates the likelihood of this being naturally occurring
(Rajagopalan, Anderson, Fahlquist, Rainwater, Ridley, & Jackson, 2006 and Trumpolt, Crain,
Cullison, Flanagan, Siegel, & Lathrop, Winter 2005).

1.5.2 Topography

Melrose AFR is located in the Southern High Plains physiographic region and lies on a large
plateau known as the Llano Estacado (Hawley, 1976), a nearly flat plain that slopes gently
(typically 10 to 15 feet per mile) to the east and southeast from eastern New Mexico into western
Texas. In eastern New Mexico, the Llano exceeds 4,000 feet above sea level (North American

Vertical Datum of 1988), and elevations in the vicinity of Melrose AFR range from 4,200 to
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4,650 feet above sea level (Figure 1-8). Streams in the region are ephemeral, and the regional
drainage pattern is poorly developed. The closest named drainages to Melrose AFR are
Chapman Draw, approximately two miles west of Melrose AFR, and Cafiada del Tule, about two
miles southeast of Melrose AFR. Chapman Draw drains to the north, and Canada del Tule drains
to the east. The surface topography of Melrose AFR slopes to the northeast and overland flow
and ephemeral drainage from the area of the sites is toward the northeast and not toward either

named drainage.

The most prominent geomorphic features in the vicinity of Melrose AFR are two spurs of an
escarpment known as the Mesa, which rise about 200 feet above the average elevation of the
surrounding surface (Figure 1-8). The northern spur, referred to as the West Mesa, which runs
near the western side of the active Impact Area, ends in a small butte near the center and
overlooks much of the facility. Various observation and communication and control facilities
associated with operations at Melrose AFR are located on the butte. The eastward-trending
southern spur, which bounds the southern side of the active Impact Area, is referred to as the

South Mesa.

The Mesa dominates the southwestern part of Melrose AFR. It is a topographic high and is part
of the Western Caprock Escarpment that defines the western boundary of the Southern High
Plains Aquifer. The Mesa has a plateau area of about 7,775 acres ranging in altitude from 4,600
to 4,700 feet above sea level and forms the surface basin boundary between the Pecos River
Basin to the west and the Portales Valley to the east. The Impact Area gently slopes from

southwest to northeast, away from the Mesa.

1.5.3 Soils

According to the soil survey of Curry and Roosevelt Counties (USDA, 2010), surface soil types
in the Melrose AFR area include loams, fine sandy loams, and loamy fine sands of the Amarillo-
Clovis association and calcareous soils of the Potter-Mansker association. These soils would be
classified as fine sandy silt (ML), silty fine sand (SM), clayey sand (SC), and clayey sand to
silty, fine sandy clay (SC-CL) under the Unified Soil Classification System, and as aridisols
(calciorthids) under the US Department of Agriculture-Soil Conservation Service

Comprehensive Soil Classification System. Aridisols are characterized as having very low
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organic matter content, minimal vegetative production, and limited leaching. These types of

soils form in arid or semi-arid climates such as Melrose AFR.
1.54 Surface Water Drainage Systems

Relict sand dunes and minor playas are located to the north of Melrose AFR, along the southern
side of the US Highway 84, and larger playas with surface areas greater than 1/3 square mile are
present one to two miles north of Melrose AFR. During periods of rainfall, the playas collect

surface runoff to form ephemeral playa lakes.

Arroyo drainage rises in the southwest corner of Melrose AFR, at the intersection of the West
and South mesas, and extends about four miles to the northeast across the active Impact Area
before its surface expression fades out. An impoundment formed by an earthen dam about a
mile upstream of the drainage’s terminus intermittently stores surface water during periods when
precipitation is sufficient to generate flow. During most of the year both the arroyo and
impoundment are dry. No other arroyos or other surface water bodies are located within Melrose
AFR except minor ephemeral channels which originate at the Mesa and downstream (and off

range) become the Chapman Draw and the Cafiada del Tule.
1.5.5 Climate

The climate of the east-central New Mexico area is tropical semiarid. Based on data collected
from 1914 to 2007 for the village of Melrose, the average annual minimum and maximum
temperatures are 42.3 and 72.8 degrees Fahrenheit (°F); the maximum temperatures and
precipitation occur during the summer months. The Melrose area is characterized by highly
variable precipitation patterns; the average monthly precipitation ranges from 0.42 inches in
January to 2.91 inches in July. The average annual precipitation is 16.37 inches, and most of the
precipitation is lost to evaporation. Annual pan evaporation at a weather station in Clovis, New
Mexico, is 86.64 inches; evaporation is greatest between May and August (Western Regional
Climate Center, 2010). On the figure below, recent local rainfall (daily and monthly) is plotted
for Melrose AFR. As is evident from the chart, the site vicinity receives the majority of annual
rainfall during the summer months. The total annual rainfall for 2009 and 2010 (to date) was

19.80 and 20.04 inches, respectively. Rainfall in 2009 and 2010 exceeds the annual average for
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the vicinity of 16.3 inches (Weather Underground, 2010). However, as the area is characterized

by highly variable precipitation patterns the apparent greater than normal rainfall may not be

altogether atypical.
Figure 1-9
Rainfall Summary
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Prevailing winds are from the west with an average speed of 8 miles per hour. Windblown dust
is generated frequently in this region of the country because the winds are often gusty and the
climate is semiarid. The Texas Panhandle/eastern New Mexico area is considered to have the
highest dust particulate counts in the continental United States; occasionally, this windblown
dust is of sufficient quantity to restrict visibility. Most of the seasonal dust storms occur in
March and April, when the average daily wind speed commonly exceeds 20 to 20 miles per hour

(mph) and the average monthly wind speed approaches 15 mph (Weather Underground, 2010).
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Figure 1-10
Wind Speed Summary
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1.6 Potential Site Contaminants of Concern

The most recent ground water monitoring report, Annual Ground Water Monitoring Report,
December 2010, Melrose Air Force Range, Roosevelt and Curry Counties, New Mexico
discussed water quality data collected since January 2004 (Trinity Analysis & Development
Corp., 2010). A summary for the sampling events since this time is presented in Table 1-1. It
should be noted that this table is not comprehensive of all ground water sampling conducted at
Melrose AFR. As additional data is discovered or made available it will be included in future

summary tables and utilized for the purposes of discussion.

Based on the previous and current use of Melrose AFR, as discussed in Section 1.3 and Section
1.4 of this report, the following analytes are currently identified as potential contaminants of

concern (Trinity Analysis & Development Corp., 2010):

e Cyanide;

e Explosives;

e Hexavalent Chromium;
e Metals;

e Nitrate and Nitrite
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e Perchlorate; and

e Volatile Organic Compounds.
Additional indicator parameters include:

o Alkalinity;

e Chloride;
e Sulfate;
e TDS; and

e Field Parameters.

1.7 Project Scope and Objectives

The water quality sampling and reporting described in this WP is being performed to monitor for
the presence or absence of potential contaminants, gauge the effectiveness of the Semiannual
SWMU Ground Water Monitoring Network and the Annual Ground Water Monitoring Network,
provide the foundation for correction or improvement to the monitoring program as necessary,

and to document the site’s influence on the area’s ground water quality, if any.
Field activities associated with the water quality monitoring program will include the following:

e Water level and total depth measurements of wells;
e Well head inspection/maintenance;

¢ Ground water sampling;

e Well Abandonment; and

e Management of investigative derived waste.

1.8 Applicable Regulations/Standards

Applicable regulations and/or standards that pertain to activities associated with this work

plan are detailed below:

e This WP describes the goals, methods, procedures, and personnel that will be used. This
WP has been prepared in general accordance with the USACE’s Requirements for the
Preparation of Sampling and Analysis Plans (USACE, 2001).
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e Monitoring well abandonment will be conducted in accordance with NMED, Ground
Water Discharge Permit, Monitoring Well Construction, and Abandonment Guidelines,
Revision 1.0, July 2008 (New Mexico Environment Department, 2008) and Well Driller
Licensing, Construction, Repair and Plugging of Wells, adopted August 31, 20035,
19.27.4 NMAC (New Mexico Administrative Code, 2005).

e Sampling methods were developed in general accordance guidance provided by NMED
(New Mexico Environment Department, year unknown).

e The following standards will be used to develop action levels for ground water:

o The Water Quality Control Commission (WQCC) ground water standards,
including alternative abatement standards (20.6.2.7.WW and 20.6.2.3103 NMAC)

o The drinking water maximum contaminant levels (MCLs) adopted by the
Environmental Protection Agency (EPA) under the Safe Drinking Water Act (42
U.S.C. §§ 300f to 300j-26),

o Screening levels for tap water published in the NMED Technical Background
Document for Development of Soil Screening Levels, Revision 5.0 (NMED, 2009)

o Regional Screening Levels (RSL) (EPA, 2010a; EPA 2010b)

To determine whether potential site-related contaminants exceed ground water screening

guidelines the following procedure will be prioritized as follows:

I. WQCC NMAC Title 20 Environmental Protection, Chapter 6 Water Quality,
Part 2 Ground and Surface Water Protections, Section 20.6.2.3103 Subsections
A, B, and C values will be compared with the EPA Maximum Contaminant
Levels for Drinking Water (primary and secondary). The lower value for either
of these lists will be applied per analyte.

2. In the absence of a limit under the WQCC or EPA Drinking Water standards,
screening levels for tap water as published in the NMED Technical Background
Document for Development of Soil Screening Levels, Revision 5 (NMED
SSLs)(December 2009) would be applied.

3. In the event that the above lists do not have a value for a contaminant of concern,
values found in the EPA RSLs for Contaminants at Superfund Sites (May 2010)
would be used for evaluation (EPA, 2010a; EPA, 2010b).
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Screening guidelines are summarized in Table 1-2 for all potential contaminants of concern and

indicator parameters.
1.9 Project Schedule

The schedule for field activities and reporting are provided below:

e The Annual - Ground Water Quality Well Network sampling will be during the spring
(March -April) commencing with the Spring 2011 sampling event;

e Semiannual-SWMU GW Quality Well Network will be sampled and a complete round of
water levels will be collected during the spring (March-April) and fall (September-
October) commencing with the Spring 2011 sampling event;

e Abandonment of MI117MWO001, MI117MW002, MI117MW003, MI117MWO004,
MA02MWO001S, and MAO3MWO001 will occur in 2011;

e Well head maintenance issues will be addressed during in 2011;

o A “Draft Annual Ground Water Monitoring Report for Melrose AFR” will be submitted
to Cannon AFB 27th SOW and the USACE for review by January 1 of each year,
commencing with the report of the 2011 activities.

o A “Final Annual Ground Water Monitoring Report for Melrose AFR” will be submitted
to Cannon AFB 27" SOW and the USACE for review by February 1 of each year,

commencing with the report of the 2011 activities.
1.10 Work Plan Modifications

Changes to the work schedule or the requirement of additional work will be addressed as either
an addendum to this Work Plan or as a standalone document that references this document. All
modifications to the Work Plan, including the schedule will be approved by Cannon AFB 27"
SOW, USACE, and NMED before implementation.
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2.0 FIELD SAMPLING PLAN

2.1 Project Organization and Responsibilities

The project team consists of the Cannon AFB, the USACE, and TRINITY. The roles of these
team members are described below. The basic team organization for this project is provided in
the figures below:

Figure 2-1
Organizational Structure
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2.1.1 U.S. Army Corps of Engineers, Omaha District

The USACE - Omaha District is the contracting and financial agency for this project. This
project was awarded September 30, 2010. In early February 2011, TRINITY was notified that
technical project management responsibility would be transferred from the USACE — Omaha
District to the USACE — Albuquerque District. USACE — Omaha would retain contract officer

authority and financial obligations.

USACE - Omaha Project Manager (Mr. Hector Santiago) — Review Progress Reports, verify

work accomplished in accordance with USACE — Albuquerque requests.

USACE - Albuquerque Project Manager (Mr. Walter Midgal) — Technical Project Manager.

2.1.2 Cannon Air Force Base

Cannon AFB is the ultimate customer for the project and thus Cannon Environmental, Base
Safety, Engineering, etc. will be involved and kept apprised of all aspects of the project. Cannon
AFB has responsibility for review of project plans and documents, and supporting TRINITY in
obtaining site access and coordinating with state and local regulatory agencies. CEA staff

associated with this project includes:

CEA Flight Chief (Mr. Ronald Lancaster).

CEA - Environmental Element (CEAN), Chief, Conservation Section (Mr. Rick Crow).
CEA - CEAN, Interim Environmental Restoration Program Manager (Ms. Anita Lafuente).
Ageiss, Inc. — Program Manager/Geologist/GIS Specialist (Ms. Karen Walker).

CEA — CEAN, Melrose Range Technician (Mr. Kerry Hubbell) — Mr. Hubbell is the Site
Guide/Escort and is responsible for coordination with the Melrose AFR Range Control Officer
(RCO).
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2.13 Trinity Analysis & Development Corp.

Program Manager (Mr. Richard L. Burdine, Senior Vice President, P.G.) — Mr. Burdine as the
TRINITY Program Manager is the Principal-in-Charge for TRINITY, and has overall
responsibility to the Omaha District for execution of the delivery order under TRINITY’s Single
Award Task Order Contract (SATOC).

Project Manager (Mr. Richard L. Burdine, Senior Vice President, P.G.) — Mr. Burdine will
serve as the TRINITY Project Manager. Mr. Burdine will be responsible for complete
coordination of the work, including adequate internal controls and review procedures to
eliminate conflicts, errors, and to verify technical accuracy. In addition, Mr. Burdine is

responsible for overseeing activities involving sampling and performance of audits

Health and Safety Officer (Mr. Alec Macbeth, P.G.) — Mr. Macbeth will serve as the TRINITY
Health and Safety Officer (HSO). Mr. Macbeth is responsible for the development, oversight,
and enforcement of the Site Safety & Health Plan (SSHP); and overall management of the health

and safety program for the project.

Project Chemist & Data Validation Manager (Ms. Judy Soloman) — Ms. Soloman will serve
as the Project Chemist and Data Validation Manager. Ms. Soloman will ensure that the work
performed is in accordance with the Quality Assurance Project Plan (QAPP), this Work Plan,
appropriate SOPs, and other pertinent analytical procedures. She will be responsible for sample
tracking, data management, laboratory coordination, data interpretation, analytical electronic

data deliverables (EDDs), and reports.

Field Site Manager & Site Safety and Health Officer (Mr. Jonathan Kramer) — Mr. Kramer is
responsible for supporting the TRINITY PM by leading and coordinating the day-to-day field
activities of the various resource specialists under his supervision. The TRINITY Field Manager
(FM) and Site Safety and Health Officer (SSHO) will report directly to the TRINITY PM. Mr.
Kramer will supervise the field activities relevant to this project and will have direct
responsibility for site-specific activities and decisions regarding the immediate safety of

investigation personnel and will report directly to the PM and HSO.
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2.14 Gulf Coast Analytical Laboratories

Gulf Coast Analytical Laboratories, Inc. (GCAL), Baton Rouge, LA is the primary contract
laboratory for the analysis of ground water samples collected as part of this Work Plan. GCAL
is accredited in accordance with the National Environmental Laboratory Accreditation
Conference (NELAC) (Certificate Number 01955), and the DoD Environmental Laboratory
Accreditation Program (ELAP) (Certificate Number 1482).

Considering the low method detection limits required for perchlorate, GCAL will outsource this
analysis to DHL Analytical, Inc. (DHL), Round Rock, TX. DHL is accredited in accordance
with NELAC (Certificate Number T104704211-11-6), and ELAP (Certificate Number ADE-
1416). QAMs for GCAL and DHL are provided in Appendix A.

2.1.5 Accutest Laboratories, Inc.

Accutest Laboratories, Inc., Orlando, FL is the secondary contract laboratory for the analysis of
field split ground water samples collected as part of this Work Plan. Accutest is accredited in
accordance with the NELAC (Certificate Number 83510), and the DoD ELAP (Certificate
Number 2229). Accutest’s QAM is provided in Appendix A.

2.1.6 Environmental Data Professional, LLC

Analytical data validation will be conducted by third party Environmental Data Professional,
LLC (eDATApro), Lake Charles, LA or equivalent. Data will be validated using the latest
versions of the EPA’s National Functional Guidelines (NFG) for both organic and inorganic
methods, where applicable. Based on the NFG, eDATApro will assign specific qualifiers to the
data that will aid in usability. Lists of qualifiers that will be used for this project are provided in

Table 2-1.

2.1.7 Subcontractors

TRINITY will be responsible for oversight and coordination with all subcontractors.

Trinity Analysis & Development Corp. 2.4
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2.1 Personnel Organization and Contact Information

Summarized below, in Figure 2-2, is the hierarchy of personnel associated with this project and

their respective contact information.

Figure 2-2
Line of Authority for Site Activities and Contact Information

USACE — Omaha Project Manager USACE - Albuquerque Project Manager
Mr. Hector Santiago Mr. Walter Midgal
Office: (402) 995-2738 Office: (505) 343-6297
Mobile: (402) 350-3697 Mobile: (505) 301-2923

Cannon AFB
CEA - Flight Chief
Mr. Ronald Lancaster
Office: (575) 784-1146

Cannon AFB Cannon AFB
CEA - CEAN, Chief, Conservation Section CEA - CEAN, Interim Env. Restoration Prog. Mgr.
Mr. Rick Crow Ms. Anita Lafuente
Office: (575) 76‘34-6383 Offi'ce: (575) 784-1092
Cannon AFB Ageiss, Inc.- Project Manager
CEA - CEAN, Melrose Range Tech. Ms. Karen Walker
Mr.Kerry Hubble Office: (210) 533-5100 ext.105
Office: (575) 784-6383 Mobile: (210) 831-0604

TRINITY ADC - Program/Project Manager
Mr. Richard Burdine
Office: (850) 243-0072
Mobile: (85‘0)362-9357

TRINITY ADC - Health and Safety Manager
Mr. Alec Macbeth
Office: (850) 243-0072
Mobile: (850) 240-5263

TRINITY ADC - Field Site Manager & TRINITY ADC - Project Chemist &
Site Safety & Health Officer Data Validation Manager
Mr. Jonathan Kramer Ms. Judy Soloman
Office: (850) 243-0072 Office: (205) 913-4270
Mobile: (850) 803-0009 \
[

\

Gulf Coast Analytical Laboratories

Office: (225) 769-4900
\

Accutest Laboratories
Office: (813) 741-3338
\
eDATAPro
Office: (337) 540-0036
\
Miscellaneous Subcontractors
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2.2 Non-measurement Data Acquisition

This section of the Work Plan describes the data required from non-measurement sources:

e The most recent report, Annual Ground Water Monitoring Report, December 2010,
Melrose Air Force Range, Roosevelt and Curry Counties, New Mexico discussed
accessible water quality data collected since January 2004 (Trinity Analysis &
Development Corp., 2010). It should be noted that this is likely not comprehensive of all
ground water sampling conducted at Melrose AFR. As additional data is discovered or
made available it will be included in summary tables and utilized for the purposes of
discussion.

e To aide in discussion, historic rainfall, wind, etc. climate data will be summarized in the
Annual Reports. Recent climate data will need to be acquired from Cannon AFB, the
Eastern Regional Climate Center, and sites such as Weather Underground.

e Numerous wells are located on Melrose AFR about which minimal well construction
details are known. As additional data is discovered or made available it will be included

in summary tables and utilized for the purposes of discussion.

23 Field Activities
2.3.1 Water Level and Total Depth Measurements

Prior to ground water sampling activities, a round of water levels will be collected from all
accessible wells using an electronic water level indicator. Water levels will be measured in the
shortest time practical to minimize the effects of water table fluctuations. Water level
measurements will be documented in a field logbook and using a Water Level Data Summary
(Appendix B). The depth to ground water will be measured from the top of well casing to the
nearest 0.01 foot and always from the same reference point or survey mark on the well casing. If
there is no reference mark, the measurement will be from the north side of the casing. The total
depth of the well will be measured in the same manner and recorded in the logbook and on the
Water Level Data Sheet. Field procedures for water level measurements were developed in
general accordance with guidance provided by NMED (New Mexico Environment Department,

year unknown). These procedures are detailed in SOP Number (No.) 1 (Appendix C).
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2.3.2 Monitoring Well Inspection

During each sampling event, monitoring well inspections will be conducted to assess the overall
condition of the wells located at Melrose AFR. Inspections will be documented using the well
inspection form included in Appendix B. The following items will be noted on the well

inspection forms and in the logbook:

e Verify the identification of the monitoring well by examining markings, sign plates,
placards, or other designations;

e Remove the well cover and remove all standing water around the top of the well casing,
if applicable, before opening the well cap;

e Inspect pad, bollards, and exterior protective casing (if present and/or applicable) of the
monitoring well or supply well for damage and document the results of the inspection if
there is a problem;

e Inspect the well lock and determine whether the cap fits tightly. Replace the cap if

necessary.

Several existing wells have not been surveyed but may be good water level measurement points;
these wells include MWQ-9, MWQ-11, MWQ-12, and MWQ-13. During the next scheduled
sampling event, the condition of these wells will be inspected. If deemed adequate, TRINITY

will recommend which wells should be surveyed and utilized for future water level measurement

points.
2.3.3 Ground Water Sampling
2.3.3.1 Site Specific Requirements

The presence of metals (inorganics) in ground water samples collected from monitoring wells
can be natural, anthropogenic in origin, or both. Metals are common, naturally occurring,
ubiquitous elements in sediments such as the Ogallala, and in some instances may naturally
exceed applicable standards. Elevated metals in ground water samples may be an artifact of the
well installation process. For example, formation damage incurred during drilling may not be
sufficiently repaired and/or the well may not be completely developed, which could result in

elevated turbidity during well sampling. Additionally and sometimes unavoidably, the targeting
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of less desirable strata, i.e. placing the screen intake opposite clayey sediment, can also result in

the introduction of colloidal clay into samples, which may also produce high metals results.

Sampling protocol can have significant effect on measured concentrations. It is TRINITY’s
experience that when ground water is collected from wells installed in clastic aquifers, such as
the Southern High Plains Aquifer, large discrepancies between total and dissolved metal results
are suggestive of ‘artificial’ influence from the well, when comparing total and dissolved metal
results. When similar concentrations for total and dissolved metals are reported during a single
sampling event the total result is likely an accurate reflection of the metal concentration in
ground water moving through the aquifer, and would suggest that the reported concentrations are
ambient in origin, waste related, or both. To date, insufficient data has been collected to
accurately determine a relationship between turbidity and elevated metals concentrations in total

and dissolved ground water samples.

Previous sampling events conducted at Melrose AFR have included dissolved (filtered) metal
results. In the majority of sampling conducted prior to January 2010, only dissolved metal
results appear to have been reported. NMED has previously accepted the use of dissolved metals
data at Melrose AFR to support the argument that increased turbidity may result in increased

metal concentrations.

2.3.3.2 Sample Collection

The selection of the purging technique and equipment is dependent on the hydrogeologic
properties of the aquifer, especially depth to ground water and hydraulic conductivity. The intent
of proper purging is to stabilize the water level in the well and minimize the hydraulic stress to
the hydrogeologic formation. Every attempt must be made to match the pumping rate with the
recharge rate of the well before evaluating the purging completion criteria. Based on the low
yield of wells at Melrose AFR “low-flow” sampling methodologies are necessary. Therefore a
low-flow submersible pump will be used to minimize drawdown in wells without dedicated

plumbing (monitoring wells).

There are several wells within the Annual Ground Water Monitoring Network that are used for

cattle stock water supply that have dedicated submersible pumps with associated equipment
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installed within subsurface vaults. The majority of these wells have pressure tanks
(approximately 20 gallons) to aid in providing a constant supply of water for the cattle. “Low-
flow” sampling techniques have been implemented in the past and are appropriate for the work
being performed, however it is necessary to ensure that the sampling protocol accounts for the
“system volume” when purging the wells. This is necessary to provide an assurance that the
ground water being collected is representative of the ground water in the formation versus
potentially stagnant water from the pressure tank. Therefore, prior to “low-flow” pumping the
spigot closest to the pump will be opened and allowed to flow at maximum flow to purge a
sufficient volume from the pressure tanks. The flow will then be reduced and stabilization

parameters collected, as described below.

A flow-through cell attached to the pump discharge will be used to measure stabilization
parameters. Purging will continue until all field parameters have stabilized for three consecutive

readings according to the following criteria:

e Turbidity: <10 NTUs or + 10% where > 10 NTUs;
e pH: + 0.1 units;

e Specific Conductance: + 3% of reading;

e Dissolved Oxygen (DO): + 0.3 mg/L of reading;

e Oxidation Reduction Potential (ORP): + 10 millivolts (mV);

e Temperature: + 10% of reading.

If the well is pumped dry during purging, it will be assumed that the purpose of removing all
stagnant water has been accomplished. Once the well has been pumped dry, samples will be
collected using a low-flow submersible pump. If possible, a complete set of water quality
parameters will be measured from water that has recharged into the well. If recovery is very

slow, samples may be obtained as soon as a sufficient amount of water recharges into the well.

Field procedures for ground water sampling were developed in general accordance with guidance
provided by NMED (New Mexico Environment Department, year unknown) and are detailed in
SOP No. 2 (Appendix C). The current ground water monitoring program is summarized below
and depicted on Figure 1-2 and Figure 1-3. Additional well construction details are

summarized in Table 2-2.
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Table 2-3
Semiannual - SWMU Ground Water Monitoring Network
SWMU | Monitoring Well ID| Total Depth (ft bls) Pump Type Well Type
M114MWO001 182.0 none Monitoring Well
M114MWO002 183.3 none Monitoring Well
"4 M114MWO003 184.4 none Monitoring Well
M114MWO004 184 none Monitoring Well
MAO1MWO001 162.4 none Monitoring Well
MAO1MW002 157 none Monitoring Well
130 MAO1MWO003 161.6 none Monitoring Well
MAO1MWO004 162.3 none Monitoring Well
131 MAO2MWO001D 184.5 none Monitoring Well
Background MWQ-23 TBD dedicated submersible |  Supply Well

'MWQ-23 is the recently proposed background well for the SWMUs. The well is an existing supply well with dedicated submersible
pump. The spring 2011 Sampling Event will be the first time this well is sampled, if approved.

Table 2-4
Annual Ground Water Monitoring Network
Monitoring Well ID| Total Depth (ft bls) Pump Type Well Type
MWQ-2 245 none Monitoring Well
MWQ-3 164 dedicated submersible | Supply Well
MWQ-4 unknow n dedicated submersible | Supply Well
MWQ-5 103 dedicated submersible | Supply Well
MWQ-6 unknow n dedicated submersible | Supply Well
MWQ-7 101 dedicated submersible | Supply Well
MWQ-10 60 dedicated submersible | Supply Well
MWQ-14 124.9 none Monitoring Well
MWQ-18 152 none Monitoring Well
MWQ-19 230 none Monitoring Well
MWQ-20 299.1 none Monitoring Well
MWQ-21 66.3 none Monitoring Well
MWQ-22 154.7 none Monitoring Well
MWL-6 136 none Supply Well

1During the spring 2011 sampling event the pump will be removed from MWQ-4 and the total depth will be measured and an attempt
will be made to measure the total depth of MWQ-6 with the dedicated submersible pump in-place.

On the basis of the discussion in Section 2.3.3.1, during the spring 2011 and subsequent periodic
ground water sampling, both total and dissolved metals will be analyzed. In addition to a total
metals sample, a ground water sample will be collected for each well and immediately filtered

with a 0.45 micron (um) filter.
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2.3.33 Field and Laboratory Analysis

The current ground water monitoring program provides for semiannual testing at 10 wells
associated with the Semiannual SWMU Ground Water Monitoring Network (Table 2-3) and 14
wells associated with the Annual - Ground Water Monitoring Network (Table 2-4). A new
background monitoring well (MWQ-23), upgradient of the Semiannual SWMU Ground Water
Monitoring Network, is currently scheduled to be sampled for the first time as part of the spring

2011 sampling event, if approved. The accompanying tables summarize testing requirements.

Table 2-5
Semiannual - SWMU Ground Water Monitoring Network
- ™ - = (]
n S + [}
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o8 |W |2 lea|e |2 |8 |2 [EE|E|E |
Analyte |© @ | © 5 (S| 3 c 3 Z [E8| 8 = a
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metod [ |8 |8 |2 (8|2 |2 |28 |8 |8 |8 |2
& | |8 R |8 |R | |® o | & |Q
M114MWO001 X X X X X X X X X X X X
M114MW002 X X X X X X X X X X X X
M114MWO003 X X X X X X X X X X X X

M114MW004 X X X X X X X X X X X X

MAO1MWO001 X X X X X X X X X X X X
MAO1MWO002 X X X X X X X X X X X X
MAO1MWO003 X X X X X X X X X X X X
MAO1MWO004 X X X X X X X X X X X X

MAO2MWO001D| x X X X X X X X X X X X

MWQ-23 X X X X X X X X X X X X

' Field Parameters: Specific Conductivity, Dissolved Oxygen, ORP, pH, Temperature, Turbidity

2VOCs: Volatile Organic Compounds Target Compound List

8 Explosives: 1,3,5-Trinitrobenzene, 1,3-Dinitrobenzene, 2,4,6-Trinitrotoluene, 2,4-Dinitrotoluene, 2,6-Dinitrotoluene, 2-Amino-4,6-
dinitrotoluene, 2-Nitrotoluene, 3-Nitrotoluene, 4-Amino-2,6-dinitrotoluene, 4-Nitrotoluene, HMX, Nitrobenzene, RDX, Tetryl

* Methods: 8260B, 8330, 6010C, 7196A, 9012A, 7470A, 2320B, 2540C — adapted from the EPA SW846 Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods; 353.2, 300.0, 314.0 — adapted from EPA Drinking Water Methods
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Table 2-6
Annual - Ground Water Monitoring Network
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MWQ-2 X X X X X X X X X
MWQ-3 X X X X X X X X X
MWQ-4 X X X X X X X X X
MWQ-5 X X X X X X X X X
MWQ-6 X X X X X X X X X
MWQ-7 X X X X X X X X X

MWQ-10 X X X X X X X X X
MWQ-14 X X X X X X X X X
MWQ-18 X X X X X X X X X
MWQ-19 X X X X X X X X X
MWQ-20 X X X X X X X X X

MWQ-21 X X X X X X X X X
MWQ-22 X X X X X X X X X
MWL-6 X X X X X X X X X

1 Field Parameters: Conductivity, Dissolved Oxygen, pH, Temperature, Turbidity

The previous WP (Tidewater, 2010) specified collecting ground water samples for metals
analysis every sixth year from the Semiannual SWMU Annual - Ground Water Monitoring
Networks beginning in 2010. Previous sampling events conducted at Melrose AFR have
included only dissolved (filtered) metals results. To date, insufficient data has been collected to
accurately determine if any trends in metal concentrations in ground water are evident.
Depending on the data, a reasonable estimation of total and dissolved metal trends may be
established after four semiannual sampling events.  Therefore, TRINITY recommends
continuing collection of total and dissolved metals at least for the next two years until accurate

trends can be determined.
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2.3.34 Sample Containers and Preservation Techniques

The primary contract laboratory, GCAL of Baton Rouge, Louisiana, will provide new, certified
clean sample bottles for analyses according to previously specified requirements. Sample
containers will contain preservatives where applicable in the appropriate sample containers,
placed there by the laboratory. Sample container requirements for the analyses anticipated and

preservation requirements to be required for this project are summarized below:

Table 2-7
Sample Containers and Preservation
Ground Water
Anlytical Parameters | Method Container Preservation Maximum Holding Time
Alkalinity 2320B 500-mL plastic or glass Cool 4°C 14 days
Chloride 300.0 500-mL plastic or glass Cool 4°C 28 days
Chromium (V1) 7196A 500-mL plastic or glass Cool 4°C 24 hours
. . Cool, =4 °C9, NaOH to
12A -mL pl | ’ ’ 14
Cyanide 90 500-mL plastic or glass pH>12, reducing agent days
. Tw o 1-liter w ide mouth amber N 7 days until extraction, 40
Bxplosives 8330 glass bottle, with Teflon lined cap Cool 4°C days after extraction
Mercury 7470A 500-mL plastic or glass Cool 4°C, HNO3 to pH<2 28 days
Metals (Total & Diss.) | 6010C 500-mL plastic or glass Cool 4°C, HNO3 to pH<2 6 months
Nitrite, Nitrate 300.0 500-mL plastic or glass Cool 4°C 48 hours
Perchlorate 6860 500-mL plastic or glass Cool 4°C 28 days
Sulfate 300.0 500-mL plastic or glass Cool 4°C 28 days
TDS 2540C 500-mL plastic or glass Cool 4°C 7 days
VOCs 8260B Three 40-mL glass vials Cool 4°C, HCL to pH<2 14 days

Samples for chemical analyses will be packed on wet ice in sealed coolers for transport to the
laboratory to ensure a temperature of 4+2 degrees Celsius (°C) upon receipt by the contract
laboratory. Samples will be shipped by overnight commercial courier to the laboratory. The
laboratory will be notified prior to sample shipments. The packaging of each cooler will follow

these steps:

1. Ensure sample lids are tight;

2. Wrap glass sample containers and associated QC samples in bubble wrap and place in a
water tight plastic bag;

3. Fill cooler with enough packing material to prevent breakage of glass bottles;

4. Make sure the sample cooler has a temperature blank and trip blank (for shipment of
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VOC samples), and are properly packed; and
5. Place sufficient ice in cooler to maintain the internal temperature at 442 °C during
transport. The ice will be double-bagged to prevent contact of the melt water with the

samples.

Place associated chain-of-custodies in a waterproof plastic bag, and tape it to the inside lid of the
cooler. Upon receipt at the laboratory, the cooler will be opened and the temperature of the

cooler will be recorded immediately from the temperature blank.

2.3.3.5 Decontamination Procedures

All reusable equipment that comes into contact with potentially contaminated water or other
material will be decontaminated prior to use at each sampling location. All equipment will be
thoroughly decontaminated before use and between sampling locations. Standard operating
procedures for equipment and personnel decontamination were developed in general accordance
with guidance provided by NMED (New Mexico Environment Department, year unknown) and

are detailed in SOP No. 3 (Appendix C).

2.34 Well Abandonment

TRINITY will abandon up to six wells at Melrose AFR in spring 2011. The six “dry” wells
previously approved for abandonment are M117MWO001, MI117MW002, M117MW003,
M117MW004, MAO2MWO001S, and MAO3MWO0O0I. During 2010 field activities it was not
possible to locate the monitoring well MAO3MWO0O01. Due to the land-use (helicopter pad) of
the area the well had been installed as a flush mounted well. TRINITY will attempt to locate the
well with assistance from Cannon AFB personnel and/or with GPS coordinates, metal detector,

etc. during the spring 2011 sampling event.

The wells will be abandoned by a driller licensed in New Mexico. It is not feasible to remove
the well casing. In accordance with NMED, Ground Water Discharge Permit, Monitoring Well
Construction, and Abandonment Guidelines, Revision 1.0, July 2008 and Well Driller Licensing;
Construction, Repair and Plugging of Wells, adopted August 31, 2005, 19.27.4 NMAC the wells

will be abandoned by “pumping bentonite-cement grout, neat cement grout, or bentonite grout
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(prepared as specified above for annular space seals) from the bottom of the borehole to the
ground surface using a tremie pipe.” The total weight and volume of grout emplaced versus the
volume of the well will be recorded to ensure proper abandonment. The well head will be
demolished to below ground surface and the bollards, concrete, protective case, and stickup will
be disposed of. Written notification will be supplied to NMED with the date and method of

abandonment.

2.3.5 Well Head Maintenance

TRINITY will perform wellhead maintenance, as necessary, following the spring 2011 ground
water quality sampling at Melrose AFR, possibly mid-2011. There are several wells identified in
previous reports and by TRINITY that require basic maintenance, such as reconstruction of well
pads and re-installation of bollards. TRINITY will complete this work at the same time that well
abandonment is scheduled and the activities reported to NMED along with the details on well
head maintenance (Section 2.3.2). A summary of the necessary maintenance issues are

summarized below:

e Slight erosion has occurred under the pad and around the base of the bollards at
monitoring well MAOIMWO004;

e Bollards require re-installation at MAOIMW004, MWQ-18/19 (nested), MWQ-20, and
MWQ-21/22 (nested);

¢ Nine inactive supply wells with abandoned windmills are currently being utilized for the
sole purpose of collection of water elevations. Six of these wells are unprotected and
open, several of which had apparently been used as scratching posts by cattle; they
included MWQ-8, MWL-4, MWL-5, MWL-6, MWL-8, and MWL-9. Proper lids or
covers will be installed to eliminate the potential for introduction of foreign debris into
the well and aquifer; and

e In previous comments from NMED, it has been recommended that if the total depth of
MWQ-4 could not be determined, that ground water sampling from this location should
be discontinued. TRINITY recommends that prior to discontinuing use of this well, the

pump and drop pipe be removed and the total depth measured to the screen intake depth
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within the aquifer. The total depth of MWQ-6 is also unknown. An attempt will also be

made to determine the total depth of this well.

24 Field Operations Documentation

24.1 Field Logbook and/or Sample Field Sheets

During field work, records will be maintained in the field, with digital copies maintained by
TRINITY. Records will include daily summary sheets and related field and daily logs
(Appendix B).

Field logbooks will be maintained to record site activities and field data in a neat, legible
manner. Logbooks will be bound and pages consecutively numbered. Personnel will make
logbook entries in indelible ink. The following information, at minimum, will be entered during

the course of the construction support and other project activities;

e Date and team location;

e Weather;

e Personnel onsite (including subcontractors) and work performed;
e Equipment and instrument checks;

¢ Injuries and/or illnesses;

e Changes to work instructions;

e Work stoppage;

e Visitors; and

e Other relevant events.

Personnel will supplement logbooks and records by the use of preprinted forms (that is, safety
inspection forms and tailgate safety briefings). These forms help to ensure uniformity of
activities being conducted, inspected, and reviewed. Project forms are located in Appendix B.
All handwritten records and logbook entries will be scanned into an acceptable digital form and

submitted to Cannon AFB and USACE as part of the digital data package.
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24.2 Photographic Records

A Photographic Logbook will be maintained by the TRINITY Field Site Manager. The field
logbook, described in Section 2.4.1, will be used to record all photographs taken on the project

site. Photograph information will include the following information:

e Date and time taken,;
e Unique identifying number(s) relating to the Photographic Logbook;
e Location photograph was taken including GPS coordinates; and

e Brief description of the subject matter.

243 Sample Numbering System

Sample containers will be labeled utilizing existing well IDs. The sample identification number

will be logged in the field log book and on the chain-of-custody (COC) form.

QC samples are denoted by adding a QC extension at the end of the sample identification

number. The extensions are as follows:

Table 2-8
QC Extensions
Order Extension Description
1 dis dissolved phase (field filtered)
2 a field duplicate
2 b field split (to quality assurance lab)
2 c trip blank
2 egb equipment blank
2 rin rinsate
2 e field blank
3 ms matrix spike
3 msd matrix spike duplicate
244 Chain-of-Custody Records

The purpose of the COC is to provide continuous possession of samples from their origin to
completion of analysis and archiving/disposal in the laboratory. This uninterrupted possession is
required to maintain integrity of samples. The COC record is the documentation of this
uninterrupted possession of the samples. The following method is prescribed for documenting

COC.
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To simplify the COC record and eliminate potential litigation problems, as few people as
possible should handle the sample or physical evidence during the investigation;

The field investigator is responsible for the proper handling and custody of the samples
collected until they are properly and formally transferred to another person or facility.
Sample labels shall be completed for each sample using water-proof, non-erasable ink.
All samples shall be sealed immediately upon collection utilizing the custody seal. This
requirement shall be waived if the field investigator keeps the samples in his/her
continuous custody from the time of collection until they are delivered to the laboratory
analyzing the samples.

All samples must be documented in bound field log books.

A COC record will be completed for all samples or materials collected. A separate COC
record will be utilized for each final destination or laboratory utilized during the
inspection or investigation.

All samples shall be accompanied by the COC record. The original COC record will be
placed in a plastic bag inside the secured shipping container if samples are shipped. One
copy of the record will be retained by the field investigator or project leader. The
original record will be transmitted to the field investigator or project leader after samples

are accepted by the laboratory. This copy will become a part of the project file.

To complete the COC and to maintain an accurate record of sample collection, transport,

analysis, and disposal, the following process will be used:

1.
2.

Samples will be accompanied by a COC Form at all times;

For ease of reporting all samples collected during a single sampling event will be
assigned the same Sample Delivery Group (SDG) number, when and where possible. It
will be necessary to check with the laboratory to confirm the SDG number prior to
shipment.

The COC Form will be used by personnel responsible for ensuring the integrity of
samples from the time of collection until shipment to the laboratory;

The COC Form will be signed by each individual who has the samples in his or her
possession;

The COC Form will be initialed in the field by the person collecting the sample for every
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sample, or the COC may be initiated electronically prior to field activities. Every sample
will be assigned a unique identification number, to be entered on the COC Form. Up to
13 samples can be grouped for shipment using a single form, and depending on sample
size, any number of COC Forms and related samples can be shipped together;

6. The record will be completed in the field to indicate project, sampling team, etc;

7. The person responsible for samples must sign the "Relinquished by" in the "Custody
Transfers Prior to Receipt by the Laboratory" section of the COC prior to releasing to
overnight delivery service (FedEx, UPS, or similar services) or hand delivery to the
laboratory;

8. If the samples are transported directly to the laboratory, the COC Form will be kept in the
possession of the person delivering the samples; and

9. If the samples are shipped to the laboratory by commercial carrier, the COC Form will be
sealed in a watertight container and taped on the inside lid, and the shipping container

sealed prior to being given to the carrier.

o For samples shipped by commercial carrier, the waybill will serve as an extension
of the COC record between the final field custodian and receipt in the laboratory.
The sender's copy of the waybill must be stapled to the sender's copy of the COC
Form and filed with the original. The waybill tracking number must be entered
into the log book and on the COC;

o Upon receipt in the laboratory, the sample custodian will open the shipping
containers, compare the contents with the COC record, ensure that document
control information is accurate and complete, and sign and date the record. Any
discrepancies will be documented on the COC Form or on an internal laboratory
"condition upon receipt" form or equivalent;

o In the event of any discrepancies, the samples in question will be segregated from
normal sample storage, and the TRINITY Project Chemist will be immediately
notified; and

o The original COC Form will accompany the hardcopy analytical report and will

be completed upon receipt by the analytical service laboratory.
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2.5 Sample Packaging and Shipping Requirements

Samples will be packed for shipping in waterproof ice chests and coolers. The sample containers
must be individually sealed in Ziploc™ or other plastic bags prior to packing them in the cooler
with bubble wrap to prevent breakage during shipment. Wet ice, doubled bagged in Ziploc™ or
other plastic bags (to inhibit cross contamination of samples by melted water) is placed with the
samples in the cooler to maintain the samples at a temperature of 4°C during shipping. Prior to
shipment, any melted ice will be drained from the bags, and fresh ice will be added. A
temperature blank will also be included in every cooler containing samples shipped for chemical
analysis. All samples will be shipped in accordance with International Air Transport Association

(IATA) and US Department of Transportation (USDOT) regulations.

The COC form (Appendix B) or an equivalent form that identifies the samples is signed as
relinquished by the principal sampler or responsible party. A Cooler Receipt Form or an
equivalent form must also be completed upon receipt of the shipment for all shipments sent to
the contract laboratory for purposes of noting problems in sample packaging, COC, and sample
preservation. The COC forms are sealed in a waterproof plastic bag which is then placed inside

the cooler, typically by taping the bag to the inside lid of the cooler.

Following packing, the cooler lid is sealed with strapping tape. Two custody seals (signed and
dated) are affixed about two corners of the cooler, across the seal of the lid, and additionally

covered with clear tape.
2.6 Investigation-Derived Wastes

Investigation-derived waste (IDW) generated during ground water sampling activities will
include monitoring well purge water and decontamination water. All IDW collected during
ground water sampling will be temporarily containerized in a holding tank, buckets (with lids) or
similar containers secured in the bed of the field vehicle. IDW generated from the SWMU
Ground Water Monitoring Network will be segregated from the Annual Ground Water
Monitoring Network. At the completion of daily field activities, the container(s) will be
discharged into 55-gallon drums or bulk liquid storage tanks, which will be marked with the

following information:
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e Date;
o Site;

e Sampling location (e.g., monitoring well identification);

e Media (purge or decontamination water);

e TRINITY and Cannon AFB personnel contact information and telephone number;
e The statement “Waste Classification Pending Analytical Results”; and

e Drum Number

The drums will be labeled on the lids and sides using weatherproof paint pens, and recorded in
the field logbook. The drums will be given a sequential identification number upon being filled.
These details will also be recorded in the field logbook. The drums will be stored at location(s)

identified by Melrose AFR.

Aqueous IDW from well purging will be contained in a 55-gallon drum. Aqueous IDW from
decontamination activities will be segregated from other aqueous IDW and contained in separate
drums. Used personal protective equipment (PPE) and disposable sampling materials will be

treated as solid waste and disposed of at the installation in a trash receptacle.
The following procedures will be completed during the ground water sampling events:

Monitoring well analytical results from the associated samples will be used to characterize the
IDW by applying the “20 Times Rule” (40 CFR 261.24). If analytical results are greater than or
equal to 20 times any of the Toxicity Characteristic Leaching Procedure (TCLP) regulatory
limits (40 CFR 261.24), then a waste characterization sample will be collected and analyzed for
TCLP. TCLP regulatory limits are summarized in Table 2-9. The results from these analyses
will be compared directly to TCLP regulatory limits. IDW that is characterized as hazardous
waste will be sent to Safety-Kleen of Amarillo, Texas or an equivalent waste management

service for disposal.

If monitoring well analytical results are less than 20 times any of the TCLP regulatory limits,
then ground water screening criteria will be used to characterize IDW. If analytical results are
less than the screening values, then IDW will be discharged to the Melrose AFR storm water

conveyance system. If analytical results for any site-related contaminants are greater than the
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screening values, then the IDW will be handled as non-hazardous RCRA solid waste and

disposed offsite at a subtitle D facility.

PPE, decontamination plastic, and similar waste material will be consolidated into contractor
trash bags and placed in a solid waste dumpster designated by Melrose AFR or Cannon AFB

personnel.

IDW procedures for subsequent (post-spring 2011) annual and semi-annual ground water
sampling events will depend on previous ground water sampling results and approval from

NMED.
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3.0 QUALITY ASSURANCE PROJECT PLAN

TRINITY has prepared this QAPP to describe the laboratory and field QA/QC program for field
activities associated with this Work Plan. This QAPP was developed in general accordance with

the Requirements for the Preparation of Sampling and Analysis Plans, Engineer Manual 200-1-3
(February 1, 2001) (U.S. Army Corp of Engineers, 2001).

The purpose of this QAPP is to define the policies, organization, SOPs, analytical methods, and
QA/QC procedures required to achieve the project-specific DQOs. The project-specific DQOs

are discussed in more detail within Section 3.2 below.

Implementation of the procedures described in this QAPP is required to ensure that sample
collection, analyses, and evaluations are legally and scientifically defensible. This QAPP
contains the site specific information for the field work outlined in Section 2.0, and outlines

Trinity’s process for completion of the quality assurance portion of the Melrose project.

3.1 Project Laboratory Organization and Responsibilities

3.1.1 Project Laboratory

The project laboratory was selected based on methodology requirements, data deliverables,
responsiveness, and cost effectiveness. Contract requirements for this project include the
selected laboratory to have NELAC and DoD accreditation. Based on these criteria, Gulf Coast
Analytical Laboratories, Inc. in Baton Rouge, Louisiana (DoD ELAP Certification ADE-1482)
has been chosen to be the primary laboratory that will provide analytical services for samples
collected as part of this project. GCAL will perform the majority analysis of the definitive
samples. (Refer to the Organizational Structure in Section 2.1 of this Work Plan). GCAL’s

laboratory contact information is presented below:

e Ms. Dana Merrill
Project Manager
Gulf Coast Analytical Laboratories
7979 GSRI Avenue
Baton Rouge, LA 70820
225-214-7044 Direct
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In addition to GCAL, Accutest Laboratories, Inc. will also perform definitive data analysis on

the field split samples. Accutest Laboratories’ contact information is as follows:

e Ms. Sue Bell
Project Manager
Accutest Laboratories
Orlando, FL
813-741-3338 Direct
Accutest Laboratories is also NELAC certified (Certificate Number 83510), in addition to being

DoD ELAP certified (Certificate Number 2229)

Both laboratories QAMs and SOPs have been reviewed by Trinity and found to meet all the
requirements for this project, with a few exceptions regarding reporting limits. The QAMs are

included in Appendix A and SOPs are available for further review if required.

3.1.2 Data Assessment Organization and Responsibilities

TRINITY personnel will review all screening level data, i.e. data collected in the field. Data
validation will be conducted by Trinity’s Project Chemist or a third party validation firm. The
data validation will be independent of the laboratories’ data review and evaluation. The
analytical data will be validated against the laboratories” QA/QC limits using the guidelines and
practices promulgated in the EPA Contract Laboratory Program National Functional Guidelines
for Superfund Organic Methods Data Review (EPA, June 2008, p. 46) and EPA Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA, October

2004) Trinity will evaluate the usability of all laboratory data.

Trinity will compare the results to the following ground water criteria, in the order specified

below:

I. WQCC NMAC Title 20 Environmental Protection, Chapter 6 Water Quality, Part 2
Ground and Surface Water Protections, Section 20.6.2.3103 Subsections A, B, and C
values will be compared with the EPA Maximum Contaminant Levels for Drinking
Water (primary and secondary). The lower value for either of these lists will be applied
per analyte.

2. In the absence of a limit under the WQCC or EPA Drinking Water standards, screening
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levels for tap water as published in the NMED Technical Background Document for
Development of Soil Screening Levels, Revision 5 (NMED SSLs) (December 2009) would
be applied.

3. In the event that the above lists do not have a value for a contaminant of concern, values
found in the EPA RSLs for Contaminants at Superfund Sites (May 2010) would be used
for evaluation (EPA, 2010a; EPA 2010b).

3.2 Data Quality Objectives

DQOs specify the data type, quality, quantity, and uses needed to make decisions and are the
basis for designing data collection activities. The following sections define the intended use of
the data, and any specific conditions, criteria, or limits to be applied to the data based upon this

use.

3.21 Data Use Background

The data quality is crucial in aiding numerous decisions such as the safety of project workers,
protection of the environment, continued investigation needs, the need for additional ground
water monitoring wells, waste characterization, waste disposal options, and final site disposition
decisions. Therefore, it is critical that the data meet strict requirements so that when compared to
health and/or regulatory action standards, the data can be used by all stakeholders with

confidence to make intelligent decisions moving forward.

3.2.1 Chemical Data Measurement Quality Objectives

To ensure that quality data are continuously produced during analysis and allow the eventual
compliance review, systematic quality control (QC) checks are incorporated into the sampling
and analyses to show that procedures and test results remain reproducible and that the analytical
method is actually measuring the quantity of target analytes without unacceptable bias.
Systematic QC checks include the scheduled analyses of field and laboratory replicates,
standards, surrogates, spiked samples, and blanks. Measurement quality objectives (acceptance
criteria or ranges) or MQOs for these systematic QC checks are summarized in Table 1-2 for the

analyses being performed in support of this project. Frequency requirements for field QC
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samples are summarized below and discussed in more detail in Sections 3.3.2 and Section 4.5.2

of this WP.

Table 3-1
QC Check Frequency
QC Checks Frequency

Equipment Rinsate one for every ten environmental samples
Field Duplicate one for every ten environmental samples
Field Split one for every 20 environmental samples
Matrix Spike/Matrix Spike one for every 20 environmental samples
Duplicate (extra volume for lab)
Temperature Blank each cooler
Trip Blank Each cooler containing environmental

samples for VOC analysis

3.2.2 Sample Receipt, Handling, Custody and Holding Time

The requirements for sample receipt condition verification, sample storage and/or handling
requirements, any intra-laboratory custody requirements, and analytical parameter holding times
will be discussed in this section. All notifications, customer correspondence, and corrective
actions for incoming samples must be thoroughly documented and available for review. See
Section 2.3.3.4 for a summary of the sample containers, preservation, and holding times for this

project.

A COC record will be initiated at the sampling stage and maintained throughout the analysis and
reporting stages of the process. See Appendix B for an example COC form. Sample reports
will be easily traceable to COC records. All documentation pertaining to sample receipt or

analysis will be included in the laboratory's data report.

In addition to the COC requirements found in Section 2.4.4 of the FSP, the following procedures

should be performed when samples arrive at the laboratories:

e Verification that the custody seal on the cooler is intact and that the samples have not
been tampered with;
e Verification of completed documentation of all samples (sample ID, time, date, analyses

requested, etc.) are included on the COC;
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e Verification of the appropriate type and number of containers for the indicated analyses
received by the laboratory;

e Use the proper laboratory documentation to note missing or damaged sample containers;

e Measure the temperature of the samples for those analyses that will require thermal

preservation (using the temperature blank included in the cooler).

All findings will be documented by the laboratory on a cooler receipt form and become part of
the final data package. Any deviations found during the sample log-in procedure will be
documented on the cooler receipt form and the Trinity Project Chemist will be notified as soon
as possible. The laboratory will not proceed with the processing and analysis of any problem
samples without approval by the Trinity Project Chemist. If the Trinity Project Chemist
determines that the issues may impact the quality or usability of the data she will notify the
Trinity Project Manager to determine if further action such as re-collecting the sample is
required. All analyses will be performed using standard EPA laboratory methods as presented in
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 (EPA, 2004a),
and in EPA’s Methods for Chemical Analysis of Water and Wastes (EPA, 1983). Refer to
Sections 2.3.3.2 and 2.3.3.3 for a summary of the methods used to generate field parameters, and
for a summary of the methods used to generate definitive data. The contract laboratories used
under this QAPP generating environmental data shall hold NELAC and DoD ELAP certification.
The QAPP defines the QA program for oversight of field and laboratory activities and for the
review of the environmental data. The QA program is a system of documented checks, which
ensures the authenticity, and validity of environmental data generated from site investigations.
QC includes the tools provided in the QA program for performing the data assessment and
validation processes. The activities associated with the collection of physical and chemical data
include sampling, analysis, and data management. The activities that generate data will follow a
QA program, which adheres to the EPA and DoD requirements. These requirements are defined

by the use of Data Quality Objectives.

GCAL and Accutest maintain written, approved laboratory-specific SOPs for all methods and
general operations. Copies of the laboratories QAMs are included in Appendix A. Laboratory-

specific SOPs include the actual procedures and documentation used to implement performance-
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based methods. Copies of the SOPs are readily available to the appropriate laboratory personnel

and maintained at the laboratory.

GCAL SOPs are assigned a unique serial number. These SOPs are controlled documents and
reviewed annually and updated as necessary or whenever procedure or method changes are made
and a new version number is assigned. Retired SOPs are maintained on file by the laboratory in
case data quality questions arise later. The analytical methods used in support of the Melrose

AFR project are presented in the FSP Section 2.3.3.2 and 2.3.3.3.

33 Laboratory Quality Control Checks

Both GCAL and Accutest have QC programs in place to ensure the reliability and validity of the
analysis performed at their respective laboratories. All analytical methods are documented in
written SOPs which have been approved/certified by NELAC and ELAP. Each SOP includes a
QC section, which addresses the minimum requirements for the procedure. The sections below
describe the QC samples required for Melrose AFR. Partial evaluation criteria for data review

and validation are included in Table 1-2.

Laboratory overall method performance shall be monitored by the inclusion of various internal
QC checks that allow an evaluation of method control (batch QC), and the effect of the sample
matrix on the data being generated (matrix-specific QC). Batch QC is based on the analysis of a
laboratory control sample to generate precise and accurate data, including method blank data, to
assess the potential for cross contamination into the field samples. Matrix-specific QC shall be
based on the use of an actual environmental sample for precision and accuracy determinations
from the analysis of matrix spikes (MSs), MS duplicates (MSDs), matrix duplicates, and
surrogate spikes, etc. The overall quality objectives are to implement procedures for laboratory
analysis and reporting of data that are indicative of the degree of quality consistent with their

intended use.

3.3.1 Laboratory Control Sample

The laboratory control samples (LCSs) are analyte-free water (for aqueous analyses) or reagents

and glassware only (for soil analysis) and spiked with all target analytes of interest for each
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analytical method. The LCS is analyzed to assess general method performance by the
laboratories ability to recover analytes from a control matrix. The spiking level must be greater
than the lowest concentration standard used for calibration and less than or equal to the midpoint
of the linear range calibrated. The LCS results are evaluated in conjunction with other related

QC information to determine the acceptability of the data generated for the associated samples.

The LCS shall be carried through the complete sample preparation and analysis procedure. The
LCS cannot be used as the continuing calibration verification (CCV). One LCS shall be included
in every analytical batch. The performance of the LCS is evaluated against the QC acceptance
limits (provided in Table 1-2) for the purpose of data validation only. The laboratory shall use
acceptance criteria based on laboratory practice to establish the internal lab limits and to identify
non-conformances as prescribed in SW-846. This evaluation will include the use of control

charts for establishing the internal lab limits and for identifying nonconformance.

Whenever an analyte in a LCS is outside the acceptance limit, corrective action shall be
performed. After the system problems have been resolved and system control has been
reestablished, all samples in the analytical batch shall be reanalyzed for only the out-of-control
analyte(s). When an analyte in an LCS exceeds the upper or lower control limit and no
corrective action is performed or the corrective action was ineffective, the appropriate validation

flag shall be applied to all affected results.

3.3.2 Matrix Spike/Matrix Spike Duplicates

The MS is used to access the performance of the method as applied to a particular matrix. MS
and MSD are aliquots of samples spiked with known amounts of all target analytes. Additional
volume will be collected in the field for laboratory analysis. The spiking occurs prior to sample
preparation and analysis. The spiking level must be greater than the lowest concentration
standard used for calibration and less than or equal to the midpoint of the linear range

calibration.

Ideally, the laboratory should use the same spike solution used for the LCS. Only project-
specific samples shall be used as matrix spike/ matrix spike duplicate (MS/MSD) samples. The
MS/MSD is designated on the COC form. The MS/MSD is used to document the bias of a
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method due to sample matrix. These sample results should not be used to control the analytical

process. A minimum of one MS/MSD sample set shall be analyzed for every 20 site samples.

The performance of the MS and MSD is evaluated against the QC acceptance limits (provided in
Table 1-2) for the purpose of data validation only. The laboratory shall use acceptance criteria
based on laboratory practice to establish the internal lab limits and to identify non-conformances

as prescribed in SW-846.

If either the MS or the MSD is outside the QC acceptance limits, the analytes in all related
samples may be qualified; however it is not recommended to qualify data based solely on
MS/MSD anomalies. If performance criteria are not being met by the MS and MSD samples, the
analytical procedures and methods must be re-evaluated for appropriateness and correctness. For
example, clean-up procedures may be needed to remove matrix interferences. Sampling
locations selected for the purpose of assigning an MS/MSD should consist of areas anticipated to
be free from or have low concentrations of targeted analytes. Ground water samples from wells
containing free product or having a history of high concentrations of targeted analytes should be

avoided for MS/MSD.

3.33 Surrogates

Surrogates are organic compounds that are similar to the target analyte(s) in chemical structure
and chemical behavior in the analytical process, but that are not normally found in environmental
samples. The surrogate results are used to evaluate accuracy, method performance, and
extraction efficiency. These surrogate compounds are spiked in environmental samples, control
samples, and blank samples per the method requirements. The surrogate should be spiked at a

concentration less than or equal to the midpoint of the linear range calibrated.

The performance of surrogate recoveries is evaluated against the QC acceptance criteria
(provided in Table 1-2). The surrogate recovery acceptance criteria are based on actual
laboratory practice to establish internal lab limits. When the acceptance criteria of a surrogate
recovery are not met, corrective action must be performed. Once the system problems have been
resolved and system control has been reestablished, the sample is re-prepared and re-analyzed. If

corrective actions are not performed or are ineffective, the appropriate validation flag shall be

Trinity Analysis & Development Corp. 3-8



GROUND WATER MONITORING PROJECT WORK PLAN MELROSE AIR FORCE RANGE
MAY 2011 ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

applied to the sample results. Additionally, all surrogates for all methods must yield a minimum
of 10% recovery, regardless of method criteria or surrogate recovery limits based on laboratory
practice. If surrogate recovery is less than 10%, the sample must be re-extracted and re-
analyzed. If the surrogate recovery is less than 10% of the re-extracted and re-analyzed sample,
discussion of the anomaly must be referenced in the case narrative (i.e., observed matrix
interference). Less than 10% surrogate recovery for gas chromatograph/mass spectrophotometer
(GC/MS) methods will be handled on a case-by-case basis. If a dilution factor is greater than a
1:5 dilution, surrogate recovery will not be reported as the dilution error may contribute to bias
high or low surrogate recovery. The laboratory should report "DIL" in the surrogate recovery
field on the Level III report, indicating the surrogate was diluted out due to high analyte

concentration or non-target matrix interference.

3.34 Internal Standards

Internal standards (ISs) are known amounts of certain compounds added after preparation or
extraction of a sample. These compounds are used in an IS calibration method to correct sample
results affected by column injection losses, purging losses, or viscosity effects. ISs shall be
added to environmental samples, control samples, and blanks in accordance with the method

requirements.

When the IS results are outside of the acceptance limits, corrective actions shall be performed. If
ISs are used for GC or high performance liquid chromatography (HPLC) methods and the peak
is interfered with by matrix effect, then external standard calibration shall be employed. The
dilution of a sample for the purpose of IS calibration for GC or HPLC methods due to matrix
effect is unacceptable as the result will be unnecessarily elevated: therefore, external calibration
must be employed. After the system problems have been resolved and system control has been
reestablished, all samples analyzed while the system was malfunctioning shall be reanalyzed. If
corrective actions are not performed or are ineffective, the appropriate validation flag shall be

applied to the sample results.
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3.3.5 Interference Check Sample

The interference check sample (ICS), used in inductively coupled plasma (ICP) analyses only,
contains both interfering and analyte elements of known concentrations. The ICS is used to
verify background and interelement correction factors and is run at the beginning and end of

each run sequence.

When the ICS results are outside of the acceptance limits as prescribed in the method, corrective
action shall be performed. After the system problems have been resolved and system control has
been reestablished, re-analyze the ICS. If the ICS result is acceptable, re-analyze all affected
samples. If corrective action is not performed or the corrective action was ineffective, the

appropriate validation flag shall be applied to all affected results.

3.3.6 Method Blank

The method blank is an analyte-free matrix to which all reagents are added in the same volumes
or proportions as used in sample processing; it is carried through the complete sample
preparation and analytical procedure. The purpose of this sample is to document contamination
resulting from the analytical process. A method blank shall be included in every analytical

batch.

The detection of analytes in a method blank should not exceed the method detection limit
(MDL). Corrective action shall be performed by the laboratory to eliminate the source of
contamination prior to proceeding with analysis. After the source of contamination has been
eliminated, all samples in the preparation batch shall be re-prepared and reanalyzed. Corrective
action is not required if the associated environmental samples do not contain the analyte/analytes
that exceed the screening in the method blank. Analytical data are not corrected for the presence
of analytes in blanks. When an analyte is detected in the method blank and in the associated
samples and corrective actions are not performed or are ineffective, the appropriate validation

flag shall be applied to the sample results.

3.4 Calibration Procedures and Frequency
Calibration procedures that are to be used by the subcontractor laboratories will be discussed in

this section of the QAPP. Analytical instruments shall be calibrated in accordance with the
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analytical methods. All analytes reported shall be present in the initial and continuing
calibrations, and these calibrations shall meet the acceptance criteria specified the method. All
results reported shall be within the calibration range. Results outside the calibration range are
unsuitable for quantitative work and will only give an estimate of the true concentration.
Records of standard preparation and instrument calibration shall be maintained. Records shall
unambiguously trace the preparation of standards and their use in calibration and quantitation of
sample results. Calibration standards shall be traceable to known standard reference materials

(e.g. National Institute of Standards and Technology (NIST)).

Instrument calibration shall be checked using all of the analytes listed in Table 1-2 of this
QAPP, for the respective methods. All calibration criteria shall satisfy Department of Defense
Quality System Manual (DoD-QSM) requirements, given that the laboratories used for this
project are ELAP certified (Department of Defense, 2009). The initial calibration shall be
checked at the frequency specified in the guidance using materials prepared independently of the
calibration standards. Multipoint calibrations shall contain the minimum number of calibration
points specified in the method with all points used for the calibration being contiguous. If more
than the minimum number of standards is analyzed for the initial calibration, all of the standards
analyzed shall be included in the initial calibration. The only exception to this rule applies to a
standard that has been statistically determined as being an outlier. If this situation exists, the
standard can be dropped from the calibration, providing the requirement for the minimum
number of standards is met. Acceptance criteria for the calibration check will be as required in

the DoD-QSM.

34.1 Analytical Sequence QC

The analysis sequence shall be defined as samples that are analyzed together within the same
time period or in continuous time periods on one instrument under the control of one continuing
calibration verification. Analysis sequences are bracketed by the appropriate continuing
calibration verification standards and other QC samples as defined by the analytical method.
Each analysis sequence shall contain the requisite number and type of calibration solutions, QC

samples, and regular analytical samples as defined by the analytical method.

3-11 Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE GROUND WATER MONITORING PROJECT WORK PLAN
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO MAY 2011

Analytical sequence QC shall include calibration blanks, CCVs, and any other special analytical
sequence QC required by the method.

3.4.2 Batch/Matrix-Specific/Performance-Based QC

Internal QC methods require performance on a sample batch basis and include analyses of
method blanks, LCSs, and actual environmental samples as duplicates, MSs, and MSDs. The
basic unit for application of laboratory QC is the batch. Samples shall be prepared, analyzed,
and reported in batches and be traceable to their respective batches. Batch sizes are normally
limited to 20 field samples of a similar matrix but can exceed this by incorporating additional QC

samples. Field QC samples, i.e., trip blanks shall not knowingly be used for batch QC purposes

Batch QC samples shall include method blanks, surrogates, LCSs, MSs, and MSDs, along with
any other special batch QC samples required by the method.

3.5 Data Quality Indicators

Data quality indicators are defined in terms of precision, accuracy, representativeness,
comparability, completeness, and sensitivity (PARCCS). The basis for assessing each of these

elements of data quality is discussed in the following subsections.

3.5.1 Precision

Precision measures the reproducibility of measurements or the closeness of agreement between
individual test results obtained under prescribed conditions. Precision reflects the random error
and may be affected by systematic error. Precision can be further defined as the degree of
mutual agreement among independent measurements as the result of repeated application of the
same process under similar conditions. Analytical precision is the measurement of the variability
associated with duplicate (two) or replicate (more than two) analyses. Characterization of the
natural variation in the sample matrix, how the contaminant exists or varies within that matrix, as
well as procedural deviations in field and laboratory handling of samples, can be determined by
evaluation of precision data. In order to assess the affect these variables have on total precision

of the data, both field and laboratory replicates must be acquired. Laboratory precision is
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commonly determined by the analysis of laboratory duplicate samples (i.e. Laboratory Control

Samples/Laboratory Control Sample Duplicates (LCS/LCSD)).

Total precision is the measurement of the variability associated with the entire sampling and
analysis process. It is determined by analysis of duplicate or replicate field samples and
measures variability introduced by both the field operations and the laboratory. Field duplicate
samples and MS/MSD samples shall be analyzed to determine precision. The relative percent
difference (RPD) between the duplicate sample results and the original sample will be calculated
to determine precision. .

Original Sample Concentration — Duplicate Sample Concentration

RPD = -
(Original Sample Concentration + Duplicate Sample Concentration) /2

X 100

For replicate analyses, the relative standard deviation (RSD) is determined.

Standard Deviation (o)of Duplicate Samples

RSD = x 100

Average Results of Duplicate Samples

Precision control limits for the Melrose AFR project chemical data are provided in Table 1-2.

3.5.2 Accuracy

Accuracy is the measure of the closeness of an observed value to the “true” or actual value (e.g.,
theoretical or reference value, or population mean). Accuracy includes a combination of random

error and systematic error (bias) components that result from sampling and analytical operations.

It therefore reflects the total error associated with a measurement. Sources of error are inherent
in the sample matrix, the sampling process, and field contamination, preservatives, handling,
sample preparation, and analytical techniques. Analytical accuracy may be accessed through the
use of known and unknown QC samples, spike samples, and split samples. A measurement is
accurate when the value reported does not differ from the true value or known concentration of
the spike or standard, within a certain calculated range. Analytical accuracy is measured by
comparing the percent recovery (%R) of analytes spiked into LCS, to a known control limit. For
Volatile and Semi-Volatile organic compounds, surrogate compound recoveries are also used to

assess accuracy and method performance for each sample analyzed. Surrogate compounds have
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known concentrations and are required to be injected into each organic laboratory and field

blanks, laboratory QC samples and environmental field samples.

Accuracy values can be presented in a variety of ways. The average error is one way. However,
more commonly, accuracy is presented as percent bias or %R. Percent bias is a standardized
average error; that is, the average error divided by the actual or spiked concentration and
converted to a percentage. %R provides the same information as percent bias. Accuracy control
limits for surrogates and are presented in Table 1-2. Percent recovery for MS and MSD results is
determined according to the following equation:

Amount in Spiked Sample — Amount in Sample

%R = - X 100
4 Amount of Spike Added

The %R for LCS and surrogate compound results is determined according to the following

equation:
Amount found in Spiked Sample
%R = T x 100
Amount of Spike Added
3.5.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent
characteristic of a population, parameter variations at a sampling point, or an environmental
condition. Representativeness is a qualitative parameter that is most concerned with the proper
design of the sampling program. The representativeness criterion is best satisfied by making
certain that sampling locations are selected properly, and a sufficient number of samples are

collected.

Representativeness is addressed by describing sampling techniques and the rationale used to
select sampling locations. Sampling locations can be biased (based on existing data, instrument
surveys, and observations) or unbiased (completely random or stratified random approaches).
Whether biased or unbiased, the rationale used to determine sampling locations must be

explicitly explained.
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Representativeness can be assessed by the use of duplicate samples. By definition, duplicate
samples are collected so that they are equally representative of a given point in space and time.
In this way, they provide both precision and representativeness information. Trip blanks can also
be used to assess representativeness of sample results. For example, a contaminated trip blank

may indicate that the sample results may not be representative of site conditions.

The representativeness criterion is best satisfied in the laboratory by making certain that all sub
samples taken from a given sample are representative of the sample as a whole. This would
include sample premixing/homogenizing prior to and during decanting procedures. Samples
requiring volatiles analysis should not undergo any premixing or homogenization, as this process
may result in loss of volatile compounds, thereby not representing the true result of the sample.
Representativeness can be assessed by a review of the precision obtained from the field and
laboratory duplicate samples. In this way, they provide both precision and representativeness

information.

3.54 Completeness

Completeness is defined as the percentage of measurements made which are valid measurements
(i.e., for individual analytical parameters). Completeness will be calculated by method, matrix,
and number of samples. The completeness goal is essentially the same for all data uses in that a
sufficient amount of valid data is generated. Critical samples are defined as samples necessary to
meet the DQOs. It is important that critical samples are identified and valid data obtained. Valid
data are those which are not assigned an 'R' qualifying identifier as rejected during the validation
process or data which is determined to be unusable. The completeness goal is 95% for aqueous

samples, and is calculated as follows:

Number of Valid Measurements

. ot _ _ x 100
OMPIELENesS = Total Number of Measurements

3.5.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can
be compared with another. Sample data should be comparable with other measurement data for

similar samples and sample conditions. Comparability is limited to the other PARCC
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parameters, because only when precision and accuracy are known can data sets be compared
with confidence. The number of matrices that are sampled and the range of field conditions
encountered are considered in determining comparability. Comparability is achieved by using
standard methods for sampling and analyses, reporting data in standard units, normalizing results
to standard conditions, and using standard and comprehensive reporting formats. Complete field
documentation using standardized data collection forms shall support the assessment of
comparability. Analysis of Performance Evaluation (PE) samples and reports from audits shall
also be used to provide additional information for assessing the comparability of analytical data
produced among subcontracting laboratories. Historical comparability shall be achieved through

consistent use of methods and documentation procedures throughout the project.
3.5.6 Sensitivity

There are several ways in which to ascertain the sensitivities of laboratory instrumentation. For
this project, the sensitivities will be measured by the MDLs and Reporting Limits which are

described below.
3.5.6.1 Method Detection Limit

The MDL is the minimum amount of an analyte that can be routinely identified using a specific
method and instrument, measured, and reported with 99% confidence that the analyte
concentration is greater than zero. MDLs are operationally determined as 3 times the standard
deviation of seven replicate spiked samples run according to the complete method. Since this
estimate includes sample preparation effects, the procedure is more accurate than reported IDLs.
However, the evaluation is routinely completed on reagent grade water. MDL studies are
routinely carried out by both GCAL and Accutest, and as a result, are subject to change over

time.

For this project, MDLs will be reported as the lowest achievable limits per compound/analyte,
for the particular method. The contract laboratory participating in this work will demonstrate the
MDLs for each instrument, including confirmatory columns, method of analysis, analyte, and
matrix (i.e., water or soil). The least sensitive MDL of each instrument/detector is to be used for

reporting purposes, and MDLs are presented in Table 1-2 for each laboratory.
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3.5.6.2 Reporting Limit

The reporting limit (RL) is a threshold value below which the laboratory reports results as non-
detected, “<” or “ND.” RLs may be based upon project-specific concentrations of concern,
regulatory action levels, or sensitivity capabilities of the method and instrumentation. The
laboratories participating in this project will verify RLs by including a standard at the practical
quantitation limit (PQL) as the lowest point on the calibration curve. RLs are PQLs adjusted
based on the sample matrix, necessary sample dilutions, inadequate sample volume/mass, and/or

clean-up procedures.

The RL will also be adjusted for dry weight correction based on the percent moisture found in
soil and sediment samples. Because of this, soil and sediment samples containing high percent
moisture will have higher RLs than samples with low percent moisture. Sample matrix effects,
volume/mass, clean-up procedures (if required), and percent moisture may often elevate the RL

above project-specific data evaluation standards and should be considered.

The contract laboratories will report all analytical results at or above the RL. Specifically, to
denote a non-detect on the laboratory analytical reports, the RL will be the numeric value that is
assigned a “U” data qualifier or flag. If an analyte is detected at a concentration at or below the
RL, but greater than or equal to the MDL, then the result for that analyte will be reported as
estimated (i.e., assigned a “J” flag). The RLs from both GCAL and Accutest are presented in
Table 1-2.

3.6 Evaluation of Project Specific Method and Reporting Limits

MDLs and RLs from the contract laboratories were evaluated against ground water criteria

specified in Section 1.8 and 3.1.2 of this Work Plan and are summarized in Table 1-2.

3.7 Data Reduction/Data Review

Data reduction procedures, whether performed by the instrument or manually, shall follow
methodologies outlined within the laboratory SOP or analytical method. All analytical data

generated by the laboratory shall be extensively reviewed prior to report release to assure the
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validity of the reported data. This internal data evaluation process shall cover the areas of data

generation, reduction, and a minimum of three levels of documented review.

For each level, the review process shall be documented using an appropriate checklist that is
signed and dated by the reviewer. The analyst who generates the analytical data has the prime
responsibility for the correctness and completeness of the data. Each step of this review process
involves evaluation of data quality based on both the results of the QC data and the professional
judgment of those conducting the review. This application of technical knowledge and
experience to the data evaluation is essential in ensuring that data of known quality are generated
consistently. All data generated and reduced shall follow well-documented in-house protocols.
Each analyst reviews the quality of his/her work based on an established set of guidelines. The
review criteria as established in each method or within the laboratory shall be used. This review
includes, but is not limited to, verifying that MQOs meet protocol criteria, calibration criteria are
met, appropriate detection limits were used, data was reduced correctly, and that any non-
conformance or corrective action was documented properly. The analyst will perform a primary

review of 100% of the data generated.

The secondary review shall be performed by a supervisor, another analyst, or data review
specialist who has documentation that supports demonstration of performance for all areas for
which he/she provides review. The function of this review is to provide an independent,
complete peer review of the analytical batch data package. This review shall also be conducted
according to an established set of guidelines and will include calibration criteria, QC, compound

identification, reporting limits, and level of documentation.

The final reviews are performed by the technical director or designee at the laboratory. This
review shall provide a total overview of the data package, including sample receipt, to ensure its
consistency and compliance with project-specific requirements. All errors noted shall be

corrected and documented.

3.8 Laboratory Data Validation Procedures

Validation of all definitive laboratory analytical data collected during this project will be

performed to assure that the quality procedures have been followed. The validation will also
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demonstrate that quantity of data (completeness) will adequately support the intended use of the
data as described in this QAPP. The QA/QC evaluation will determine whether the data
requirements are met and will include a validation of the laboratory data. The validation process
has been designed to meet the DQO requirements for generation of definitive, critical data. The
analytical data will be validated (including a review of the data to assess the accuracy, precision,
and completeness. Analytical data validation will involve reviewing all of the definitive data to

confirm the analytical method, sample preparation procedures, detection limits, and units.

3.8.1 Laboratory Data Qualifiers

Data qualifiers shall be added by the laboratory during the data generation/review process.
These qualifiers would be applied when method quality objectives defined above were not met
and corrective action was not successful or when corrective action was not performed. All flags

used by the laboratory shall be defined completely within the chemical data reportable package.

Additional laboratory specific qualifiers may be used on an as need basis to explain various types
of data anomalies. These flags should also identify any suspected bias in the data, either low or
high, and whether the estimation is related to the suspected identification (qualitative) or whether
the value reported is an approximation (quantitative). The Project Manager or appropriate
technical personnel shall be notified as soon as possible to discuss possible corrective actions
should data be qualified. Additional data flagging may be performed by the Trinity Project
Chemist or third party data validation firm, based upon overall project-specific requirements,

through the use of external data review or validation.

3.8.2 Laboratory Report Certificates

Upon receipt, a review of the completeness of laboratory records will be conducted to ensure the

following:

e All samples and analyses required by the QAPP have been processed;
e A complete record exists for each analysis and the associated QC samples; and

e The analytical procedures required by the project have been implemented.
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The results of the completeness check must be documented, and environmental data affected by
incomplete records must be identified. If deficiencies exist, the analytical laboratory contact
must be notified and the problems resolved immediately. If critical samples are not analyzed or
the data are unusable, sample representativeness may decrease for identification of false
negatives and estimation of average concentrations. If the capacity of the laboratory is exceeded,
matrix problems occur during analysis, holding time violation occurs, or samples are violated,
completeness will be affected. Samples must be analyzed in a way that represents the properties

of the field samples so that representativeness is maintained.

3.8.3 Laboratory Operations Documentation

The reporting package format, contents, reporting schedule, data archival, and records retention
requirements should be identified. Any electronic data deliverables format and technical content
must be identified here also. For projects that involve a substantial number of samples, or
projects that require semi-annual monitoring, the use of interim data deliverables for reporting is
recommended. These deliverables should be submitted after a proposed milestone instead of at

the project completion.

3.84 Sample Management Records

These types of records include the documentation accompanying the samples (for example,
original chain-of-custody record, shipping document, laboratory notification sheets), records
generated by the laboratory which detail the condition of the samples upon receipt at the
laboratory (for example, sample cooler receipt forms, and telephone conversation records), and

any records generated to document sample custody, transfer, analysis, and disposal.

3.8.5 Data Reporting Procedures

The chemistry data packages will contain enough information to demonstrate that the project
data quality objectives have been fulfilled. In general, this will allow a reviewer to determine the
precision, accuracy, representativeness, comparability, and completeness of the data from

information contained in the data package. The amount of information required to demonstrate
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attainment of DQOs depends upon the acceptable level of uncertainty for the intended data use.

Specifically, the type of data packages required from the laboratories will be Definitive data.

3.8.5.1 Data Package Format and Contents

For this project, raw data packages will not be required. Level III reporting shall be required
from the analytical laboratories. The definitive data package format allows for the review of the
data by an independent organization. However, this data package does not allow for complete
independent reconstruction of the analytical data. Definitive data are produced using rigorous
analytical methods, such as EPA standard reference methods (e.g., SW-846, Contract Laboratory
Program). Analyte presence and quantitation are confirmed through extensive QC procedures at

the laboratory, which may be onsite or offsite.
At a minimum, all definitive data packages should include the following information:

e Cover Sheet. Including name and location of laboratory or laboratories, client name and
address, site name and location, laboratory project number and Statement of data
authenticity, and official signature and title of person authorizing report release.

e Table of Contents. In a format that allows for easy sample identification and retrieval of

information.

e (Case Narrative. Including listing of samples included in the data package, the correlation
between field sample identification and laboratory sample identification, and any
deviation from analytical methods, holding times, associated QC limits, or any other
information that could affect the sample results.

e Analytical Results. Including sample identification, matrix, collection date and time,

extraction data and time, analysis date and time, method, preparation batch number,
analytical batch number, analyte or parameter, and analytical result.

e Laboratory Reporting Limits. Including both the laboratory reporting limit and method

detection limit.

e Sample management records. Including chain of custodies, shipping documents,

laboratory sample receipt forms, and any records generated to document sample custody,
transfer, analysis, and disposal.

e QA/QC Information. The minimum data package must include the internal laboratory
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QA/QC data with their respective acceptance criteria. The data package should also
include the laboratory’s method quantitation limits for project-specific parameters. All
calibration deviations shall be discussed within the case narrative. The data package
should correlate the method QC data with the corresponding environmental samples on a
per preparation batch basis with batch numbers clearly shown. Method QC data must
include all spike target concentration levels, the measured spike concentration, calculated
recoveries, and any associated precision data. Laboratory performance information such
as results for method blanks, recoveries for LCSs, surrogates recoveries and matrix-
specific information such as MD RPDs, MS and MSD recoveries, and MS/MSD RPDs
must be reported. At a minimum, internal quality control samples should be analyzed
and reported at rates specified by the applicable analytical method. Any deviations from
the method quality objectives should be foot noted on the analytical report and discussed

in the case narrative.

3.9 Preventative Maintenance

The laboratories preventive maintenance plans that will be implemented to minimize downtime
of laboratory instruments will be discussed in this section. The laboratories follow well defined
programs to prevent the failure of laboratory equipment or instrumentation during use. Their

programs of preventative maintenance help avoid delays due to instrument failure.

Routine preventative maintenance procedures and frequency, such as lubrication, cleaning, and
replacements are preformed according to the procedures and frequencies outlined in the
manufacturers’ manuals. These manuals are located near the instrument or in a central location
within the department. An instrument maintenance logbook will be used for documenting
instrument problems, instrument repair and instrument maintenance for all major pieces of
laboratory equipment. Documentation will include all major maintenance activities such as
contracted preventative maintenance and service and in house activities, such as the replacement
of electrical components, lamps, tubing, valves, columns, detectors, cleaning, and adjustments.
Maintenance logbook entries will include the data, name of the person performing the
maintenance, and when appropriate a statement that the instrument has returned to control and is

available for use. When maintenance is performed by an outside vendor, service receipts
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detailing the service performed can be stapled into the logbook adjacent to the pages describing

the maintenance performed.

Qualified laboratory personnel may also perform maintenance when there is evidence of
degradation of peak resolution, a shift in the calibration curve, loss of sensitivity, or failure to
meet one the of the laboratory QC criteria. Specific maintenance procedures are documented in

the laboratories Quality Assurance Manuals.

3.10 Performance and System Audits

The laboratory audits are typically conducted internally by the laboratory QA staff, as well as by

external agencies.

Internal annual laboratory audits shall be conducted internally by the laboratory for each

analytical area to verify at a minimum the following:

e Procedures are compliant with SOPs;

e Documentation practices are complete and traceable to a certified source(s);

e Data reviews are complete, well-documented, and effective;

e Data reporting practices, including electronic or manual data transfer and client report

generation, are accurate and complete.

All audit findings, any corrective actions, root cause determination, etc., shall be fully
documented in QA reports to management. The laboratory QA officer shall document that all

corrective actions necessary are verified complete within a reasonable time frame.

Before any samples are analyzed by the laboratories in support of this project, the laboratories
will have undergone ELAP audits and received a current certification for all methods used for
analysis of samples from this project. Additional external audits may be performed before or

during the project by either the USACE or Trinity, at their discretion.

3.11 Nonconformance/Corrective Actions
When errors, deficiencies, or out-of-control situations exist, the laboratory's QA program
includes a system of QC activities that measure the system performance to verify that it meets

stated requirements and objectives. When the analytical system performance does not meet
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defined standards, the laboratory employs systematic procedures, called corrective actions, to

resolve problems and restore proper functioning to the analytical system(s).

Corrective actions are often handled at the bench level by the analyst, who reviews the sample

preparation procedures for possible errors and checks the instrument calibration, spike,

calibration mixes, instrument sensitivity, and so on. If the problem persists or cannot be

identified, the matter is referred to the laboratory supervisor, manager, or QA department for

further investigation.

Problems noted during sample receipt shall be documented on an appropriate form (the
Cooler Receipt Form). The Trinity Project Chemist or appropriate technical personnel
shall be contacted immediately for problem resolution.

If samples cannot be prepared or analyzed within the method required holding times, the
Project Chemist or appropriate technical personnel shall be immediately notified so that
an appropriate corrective action plan can be generated. If holding times are exceeded and
results reported, the resulting data shall be flagged, and a discussion of the impact
included within the case narrative.

Each preparatory batch and analysis sequence must include the appropriate batch and
matrix-specific QC samples and standards (i.e., method blanks, LCSs, MSs, MDs, MSDs,
surrogate spikes, and other method-specified QC). All QC shall meet the appropriate
project-specific MQOs and associated corrective actions. Failure of method QC shall
result in the review of all affected data. If no errors can be noted, the affected sample(s)
may need to be reanalyzed or re-prepared and reanalyzed within method holding times, if
possible.

Reports shall be reissued if calculation or reporting errors are noted with any given data

package. The case narrative shall clearly state the reason(s) for re-issuance of the report.

In all cases, any necessary corrective actions will be documented and discussed in the case

narrative.
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3.12 Field Activities

The Field Site Manager will review the procedures being implemented in the field for
consistency with the established protocols. Sample collection, preservation, documentation,
labeling, and shipping will be checked for accuracy and completeness. Where procedures are not
strictly in compliance with the established protocol, the deviations will be documented and
reported to the Trinity Project Manager. Corrective actions will be defined by the Field Site
Manager, Project Manager, and QA Manager. Upon implementing the corrective action, the
Field Site Manager will provide the Project Manager with a written memorandum documenting

field implementation. The memorandum will become part of the project file.

3.12.1 Quality Control for Field Analysis

In addition to laboratory analyses, field analyses will be conducted during this project. This
section summarizes the QC procedures for the field analyses. Detailed discussions that describe
the collection methodologies for these field analyses/parameters are discussed in the FSP. A
brief summary of the project-specific field analyses is presented below, followed by discussions

of the associated QC procedures.

During ground water sampling, water quality parameters will be collected in the field using
portable instrumentation or test kits. Field procedures for ground water sampling and the
collection of water quality parameter measurements were developed in general accordance with
guidance provided by NMED (New Mexico Environment Department, year unknown). The
instruments will be calibrated according to the manufactures guidelines. These parameters and

the associated methods are as follows:

e pH, specific conductivity, temperature, DO, and ORP measurements will be collected
using a multi-function water quality meter;

e Turbidity using standalone turbidity meter.

The type of field QC samples and the frequency of use of these samples are discussed below and

in the method-specific subsections of Section 3.12.2.
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3.12.2 Field Quality Control Samples

This section defines the quality control requirements for field sampling activities including QC
sample identification and evaluation criteria limits. QC samples are selected for each project
based on the project DQOs, project-sampling procedures, and established analytical method
requirements. Field QC samples anticipated for the investigation will include trip blanks,

equipment blanks, temperature blanks, field duplicates, and field split samples.

3.12.2.1 Trip Blank

The trip blank consists of a VOC sample vial filled in the laboratory with ASTM Type II reagent
grade water, transported to the sampling site, handled like an environmental sample, and returned
to the laboratory for analysis. These samples are not opened in the field and are submitted to the

laboratory only when samples are collected for VOC.

Trip blanks are used to assess the potential introduction of contaminants from sample containers
or during the transportation, field exposure, and storage procedures. When an analyte is detected
in the trip blank, the appropriate validation flag shall be applied to all sample results from

samples in the cooler with that trip blank.

For this project, one trip blank will accompany each cooler that contains VOC samples for

analysis by the laboratory.

3.12.2.2 Equipment Rinsate Blank

An equipment blank, sometimes referred to as a rinsate blank, is a sample of ASTM Type 11
reagent grade water poured through the sampling device and collected in a sample container for
analysis. The results from these blanks are used to assess the effectiveness of equipment
decontamination procedures. If sampling devices used do not require decontamination, then an

equipment blank is not required for that particular device.

For this project, the collection frequency for equipment blanks will be one equipment blank for

every ten environmental samples collected. The equipment blank will be collected immediately

after the equipment has been decontaminated. The equipment blank shall be analyzed using the
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same methods as the normal environmental sample collected by a particular sampling device, at
the same sampling location. If an analyte is detected in the equipment blank and the detection is
determined not to be a result of a laboratory anomaly, the appropriate validation flag shall be
applied to the environmental samples collected, which were collected with the sampling device

that was decontaminated.

3.12.2.3 Temperature Blank

A temperature blank is a container of water that is packed and shipped with the field samples to
the laboratory. The temperature blank should be a 100-milliliter (mL) plastic bottle filled with
water and placed in a representative position inside the cooler. Upon arrival at the laboratory,
the laboratory measures the temperature of the blank. This temperature reading is used to
represent the conditions of the field samples. This information is used by both the laboratory and
the independent data validator. If the temperature blank exceeds criteria, the laboratory must
notify the Trinity Project Chemist immediately for guidance. All samples associated with the
temperature blank exceeding criteria shall have the appropriate validation flag applied to samples

contained in the associated cooler. One temperature blank will accompany each cooler.

3.12.2.4 Field Duplicate Samples

A field duplicate sample is a second sample collected at the same location as the original sample.
These samples are collected simultaneously or in immediate succession, using identical recovery
techniques, and treated in an identical manner during storage, transportation, and analysis. The
field duplicate's sample identification is assigned an extension that identifies the sample as a
field duplicate to the sample collector but is blind to the laboratory; see Section 2.4.3 for
nomenclature details. The results from duplicate samples are used to assess precision of the

sample collection process.

The frequency of collection for field duplicates is one field duplicate for every ten environmental

samples collected. The RPD is only calculated when the detection of the analyte of interest is
greater than or equal to the MDL in both the parent and duplicate sample. The calculated RPD

between the parent sample and the field duplicate will be presented in final analytical summary
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tables; the impact of the field duplicate results on the overall data set will be evaluated. The

RPD precision goal between the field duplicate and the parent sample will be 30.

3.12.2.5 Field Split

A field split sample, also called a replicate sample, is a single sample divided into two equal
parts for analysis. In the case of low-flow ground water sampling, split samples for VOC
analysis will be collected immediately following the associated VOC grab samples. The sample
containers are assigned an identification number in the field so they cannot be identified as
replicate samples by the laboratory(s) personnel performing the analysis. Specific locations are
designated for collection of field replicate samples prior to the beginning of sample collection.

The sample results are used to assess precision.

The split samples will be collected from each matrix of concern where the anticipated
concentrations of contaminants are near the cleanup target level (if this information is known).

The frequency of collection for field split samples is one every 20 samples collected. The field

split samples shall be analyzed by the same methods as the environmental samples which are

sent to the primary laboratory

Field split samples should be delivered to Accutest Laboratories, Inc., Orlando, FL.

3.13 Electronic Deliverables

In order to facilitate use and interpretation of results, generation of tables, and archival of
laboratory data, EDDs will be supplied from the laboratories in formats compatible with
Trinity’s in-house database. These EDDs will contain the same information as described for the
hard copy deliverables. The EDDs use a common syntax for terms used to describe diverse
laboratory activities and report analytical data. The EDDs should also provide sufficient input
parameters to allow users to link analytical data to underlying laboratory activities, full
traceability for data, and a means for reporting complex analytical relationships. EDDs will be

provided by the laboratories in the most recent version of EnviroData, in addition to Acrobat
Adobe files.
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3.13.1 ERPIMS Data Reporting

Environmental Restoration Program Information Management System (ERPIMS) is the Air
Force system for validation and management of data from environmental projects at all Air Force
bases. This data contains analytical chemistry samples, tests, and results, as well as
hydrogeological information, site location descriptions, and monitoring well characteristics.
Trinity is required to report electronic deliverables to Air Force Center for Engineering and the
Environment (AFCEE) using the latest version of ERPIMS, i.e. ERPTooLS X. ERPTools X is a
web-based software package that requires the user to purchase an External Certificate Authority
(ECA), to aid with the submissions of the electronic data. Once the ECA has been obtained,
registration with AFCEE is required. Following registration a System Authorization Access
Request Form (SAAR) and an Acceptable Use Policy Statement form must be completed.
Security Awareness training will also be conducted for all ERPIMS users. Because the
ERPTools X is relatively new web-based software, Trinity personnel who will utilize ERPTools

X will attend the required training.

ERPTools X data submissions will be required at the end of each sampling event, or as required
by the contract. Additionally, ERPTools X will be used by the laboratories to upload analytical
project data in a timely manner to the ERPIMS website.

3.14 Data Assessment Procedures

To ensure the validity of the definitive data, a data review, verification, and validation process is
required. The DQO reconciliation process and the effect that it has on the final assessment of
project completeness will be discussed. When chemical data are generated, their quality must be
assessed prior to use. The type and degree of assessment required depends upon the project
DQOs. Several different levels of data assessment exist, including data review, data verification,

and data validation.

3.14.1 Data Verification

Data verification is the most basic assessment of data. Data verification is a process for

evaluating the completeness, correctness, consistency, and compliance of a data package against
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a standard or contract. In this context, "completeness" means all required laboratory deliverables
are present, when compared to the samples received by the laboratory based on the COC. Data
verification will be performed by the Trinity Project Chemist or their designee for screening and

definitive laboratory deliverables, and will be conducted on 100% of the data.

3.14.2 QC Data Review

QC data review is the next step in the data assessment hierarchy. QC data review includes an
assessment of summary QC data provided by the laboratory. QC data review may include
examination of laboratory data and the internal QC and QA sample results to ascertain the effects
on the laboratories’ data. Data qualifiers will be applied by the Trinity Project Chemist as
appropriate, to alert the data user of data deficiencies. The results of the review will be
documented in a Quality Control Report. QC data review will be performed by the Trinity
Project Chemist or their designee under the supervision of the Project Chemist on 100% of the

screening and definitive laboratory data.

3.14.3 Data Validation

Data validation is a process of data assessment in accordance with EPA regional or National
Functional Guidelines, or project-specific guidelines (EPA 2004b). Data validation may include
an assessment of the whole raw data package from the laboratory. Data validation will be
performed on all definitive data generated in support of this project. Data validation will be a
process of data assessment in accordance with current EPA National Functional Guidelines for
organic and inorganic analyses using the laboratory generated QC limits. Data qualifiers will be
applied as appropriate to alert the data user of deficiencies in the data. Trinity’s Project Chemist
or a third party validation firm will perform the data validation. The results of the data validation

process will be documented in a formal data validation report.

3.15 DQO Reconciliation

After the completion of field activities and the review and validation of the final analytical

reports from the laboratory, the following will be reviewed to determine if the project met the
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specified DQOs. Verifying the attainment of the DQO statements should be performed as

follows:

e Verification should generally be done by the data user perspective(s) that will be using
the data;

e Verification of DQO attainment must be completed before the data are used by the data
users;

e All data quality requirements of a DQO statement should be verified; and

e Verification of DQO attainment is typically required to ensure contract compliance.
3.16 Project Completeness Assessment

Following completion of all field work and laboratory analyses, the data completeness for the
entire project will be assessed. Completeness goals, as defined for individual sampling and
analytical protocols, are combined to assess the expectations of the project as a whole.
Completeness is the percentage of measurements that are judged to be usable (i.e., which meet
project-specific requirements) compared to the total number of measurements planned. The

target for project completeness on the Melrose AFR project is 95 percent.
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4.0 SITE SAFETY AND HEALTH PLAN

The provisions of this SSHP are mandatory for all TRINITY employees.

Changing and/or unanticipated site conditions may require modification of this SSHP in order to
maintain a safe and healthful work environment. Any proposed changes to this plan should be
reviewed with the SSHO prior to implementation. If this is not feasible, the TRINITY safety
representative as delegated by the TRINITY Corporate Health and Safety Officer may modify
the plan and record all changes in the field logbook; under no circumstances will modifications

to this plan conflict with federal, state, or other governmental health and safety regulations.

TRINITY will provide a copy of this plan to each site subcontractor, as necessary, in order to
fulfill its obligation under 29 CFR 1910.120(b) to inform subcontractors of site hazards. Each
subcontractor is required to provide a SSHP that complies with 29 CFR 1910.120 and addresses
the activities of its employees relative to this project. A description of the facility, its history,

previous investigations, and environmental setting are presented in Section 1.

This section presents the SSHP for the Ground Water Monitoring Program at Melrose AFR. The
activities covered by the SSHP include ground water sampling, water level measurement, well
maintenance, well abandonment, handling of potentially contaminated media, decontamination
procedures, and general activities associated with working at Melrose AFR, including the

potential for munitions and explosives of concern (MEC) avoidance.

This SSHP establishes guidelines and requirements for the safety of field personnel during
completion of field activities at Melrose AFR. All employees of TRINITY involved in this
project are required to abide by the provisions of the SSHP. They are required to read this plan
and to sign a Safety Compliance Agreement and Medical Emergency Contact Sheet (Appendix
B) prior to beginning work activities. All TRINITY personnel performing field activities
associated with ground water monitoring at Melrose AFR are required to have 40-hour
Occupational Safety & Health Administration (OSHA) HAZWOPER training and current annual
8-hour HAZWOPER refresher training.

The health and safety guidelines and requirements presented within are based on a review of

available information and an evaluation of potential hazards. This SSHP outlines the health and
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safety procedures and equipment required for activities at Melrose AFR in order to minimize the

potential for harmful exposures to field personnel.

4.1 Responsibilities

TRINITY will have health and safety oversight and coordination responsibilities for TRINITY
personnel; each subcontractor, if any, will be held accountable for the safe and healthful
performance of work by each of their employees, subcontractors, or support personnel who may
enter the site. TRINITY will strictly adhere to the provisions of the SSHP, along with any other

applicable regulations issued by governmental entities.

4.1.1 Project Manager (TRINITY)

The PM (Mr. Richard L. Burdine, Senior Vice President, P.G.) will direct TRINITY operations.
The PM may delegate all or part of these duties to a properly qualified TRINITY SSHO. During
fieldwork, the PM assisted by the SSHO, has primary responsibility for the following:

e Ensuring that appropriate personal protective equipment and monitoring equipment
is available and properly utilized by all on-site TRINITY employees;

e Establishing that TRINITY personnel are aware of the provisions of this plan, are
instructed in the work practices necessary to ensure safety, and are familiar with planned
procedures for dealing with emergencies;

e Establishing that all TRINITY personnel have completed a minimum of 40 hours of
health and safety training and have appropriate medical clearance as required by 29 CFR
1910.120;

e Seeing that TRINITY personnel are aware of the potential hazards associated with site
operations;

e Monitoring the safety performance of all TRINITY personnel to see that the required
work practices are employed;

e Correcting any TRINITY work practices or conditions that may result in injury or
exposure to hazardous substances;

e Preparing any accident/incident reports for TRINITY activities, and ENG 3394 ;

e Halting TRINITY site operations, if necessary, in the event of an emergency or to correct
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unsafe work practices;
e Seeing that utility clearances are obtained prior to the commencement of intrusive
activities; and

e Reviewing and approving this project SSHP.

4.1.2 Site Health and Safety Officer (TRINITY)

The TRINITY SSHO (Mr. Jonathan Kramer) will be present during field activities. The SSHO

is responsible for:

e Implementing project SSHP and reporting any deviations from the anticipated conditions
described in the plan to the PM and, if necessary, the Corporate Health and Safety
Officer;

e Determining that monitoring equipment is used properly by TRINITY personnel and is
calibrated in accordance with manufacturer’s instructions or other standards, and that
results are properly recorded and filed;

e Checking to assure that TRINITY personnel have current medical clearance and training;

e Assuming any other duties as directed by the PM and TRINITY Corporate Health and
Safety Officer;

e Coordinating with TRINITY health and safety professionals to identify TRINITY
personnel for whom special PPE, exposure monitoring, or work restrictions may be
required;

e Conducting daily site inspections prior to the start of each shift. All inspections must be
documented (preferably in a bound field logbook);

e Providing ongoing review of the protection level needs as project work is performed, and
informing the PM of any need to upgrade/downgrade protection levels;

e Seeing that decontamination procedures described in Section 2.3.3.5 of this document are
followed by TRINITY personnel;

e Establishing monitoring of TRINITY personnel and recording results of exposure
evaluations;

e Halting TRINITY site operations, if necessary, in the event of an emergency or to correct
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unsafe work practices; and

e Maintaining the visitor log

4.1.3 Corporate Health and Safety Officer (TRINITY)

The Corporate HSO (Mr. Alec Macbeth, P.G.) is responsible for:

e Determining the need for periodic audits of field operations to evaluate compliance with
this plan
e Providing health and safety support as requested by the SSHO and PM

4.14 Site Guide/Escort (Cannon AFB)

The Site Guide/Escort (Mr. Kerry Hubbell) is responsible for:

e Acting as intermediary between TRINITY field personnel and the CEA — CEAN
Conservation Section (Mr. Rick Crow);

e Scheduled and arranging for access to Melrose AFR with the RCO;

e Escorting project personnel at all times while on Melrose AFR;

e Two-way radio communication between project personnel in the field and Melrose AFR
RCO; and

e Informing project personnel of lasing activities and the need to don laser safety glasses.

4.1.5 Project Personnel (TRINITY)

Project personnel involved in investigations and operations are responsible for:

e Taking all reasonable precautions to prevent injury to themselves and to their fellow
employees;

e Performing only those tasks that they believe can be done safely, and immediately
reporting any accidents and/or unsafe conditions to the SSHO or PM;

e Implementing the procedures set forth in the SSHP, and reporting any deviations from the
procedures described in the plan to the SSHO or PM for action;

e Notifying the PM and SSHO of any special medical problems (e.g., allergies) and seeing
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that all on-site TRINITY personnel are aware of such problems; and

e Reviewing this project SSHP and signing a Safety Plan Compliance Agreement.

4.1.6 Subcontractor’s Safety Representative

Each subcontractor is requested to designate a Subcontractor’s Safety Representative (SSR) who
is the subcontractor supervisor. The SSR is responsible for the safe and healthful performance
of work by his work force and subcontractors. During subcontractor activities on-site, the SSR
will perform continuing work area inspections, and conduct safety meetings and safety
orientations for all new employees. The SSR will attend periodic safety meetings with the

SSHO. The SSR will also investigate accidents and overexposures involving subcontractor

personnel.
4.2 Medical Surveillance
4.2.1 Medical Examination

Site workers will satisfactorily complete a comprehensive medical examination by or under the
supervision of a licensed physician, preferably by one knowledgeable in occupational medicine
prior to the initiation of field work. Medical examinations and consultations will comply with
the protocols of 29 CFR 1926.65 and 29 CFR 1910.134 and will be provided according to the

following schedule:

e At least annually for employees covered by the program (biennially with the approval of
the occupational physician);

e At termination of employment or reassignment to an area where the employee had not
been examined within the past 6 months;

e As soon as possible after the development of signs or symptoms that may indicate an
overexposure to hazardous substances or health hazards; and

e More frequently if the physician deems such examination necessary to maintain

employee health.

Documentation for compliance with 29 CFR 1926.65 will be onsite. Further documentation for

UXO Technicians is maintained in EA’s Office of Human Resources (410-584-7000). The
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records shall be complete and accurate and be kept on file for at least 30 years after termination

of employment. A minimum of the following information shall be kept:

e Name and social security number;

e Physician’s written opinions, recommendations, limitations, and test results;

e Employee medical complaints related to hazardous waste operations; and

e Information provided to the physician by the employee concerning possible exposures,

accidents, etc.

This examination will meet the requirements of 29 CFR 1910.120 (f) for hazardous waste site
operations. The medical surveillance provided to the employees includes a judgment by the
medical examiner of the ability of the employee to use either positive or negative pressure
respiratory equipment in accordance with 29 CFR 1910.134. Any employee found to have a
medical condition that could directly or indirectly be aggravated by exposure to chemical
substances or by the use of respiratory equipment will not be employed for any project requiring
clearance under the Respiratory Protection Program. A copy of the medical examination is

provided at the employee's request.

The employee will be informed of any medical conditions that would result in work restriction or

that would prevent them from working at hazardous waste sites.

Contractors will certify that all their employees have successfully completed a physical
examination by a qualified occupational health physician and will supply certification of medical

clearance for each on-site employee.

4.3 Training
4.3.1 HAZWOPER Training and Medical Surveillance

All TRINITY personnel will have met the requirements of 29 CFR 1910.120(e), including:

e Forty hours of initial off-site training or its recognized equivalent
e FEight hours of annual refresher training for all personnel (as required)

e Fight hours of supervisor training for personnel serving as Site Health and Safety

Officers
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e Three days of work activity under the supervision of a trained and experienced supervisor
e At all times, at least two of the fieldworkers will have current first aid and

cardiopulmonary resuscitation (CPR) certification.

All TRINITY site personnel are participating in medical surveillance programs that meet the
requirements of 29 CFR 1910.120(f). Current copies of training certificates and statements of
medical program participation for all TRINITY personnel are maintained by the headquarters
office. A list of site personnel and their training certificates will be provided prior to the start of
fieldwork. Required training is further described in TRINITY’s Corporate Health and Safety

Manual.
4.3.2 Behavior Based Safety

Most accidents are due to unsafe behavior, and behavior changes may be made that significantly
reduce accident risk. TRINITY employees and TRINITY subcontractors are expected to value
safety and to be responsible for their own safety as well as the safety of others. The SSHO is
expected to provide clear safety expectations and provide positive and negative feedback for safe
and unsafe behavior. Peers are expected to intervene upon observation of an unsafe behavior and

to provide positive feedback for safe behavior.
4.3.3 Daily Safety Meeting

Before the Daily Safety Meeting can commence it is necessary for the Site Guide/Escort to check
in with the Melrose AFR RCO and for all personnel to check in utilizing the automated check in
system, which is located at Melrose Range Command. After check in is completed and prior to
initiating work each day, the SSHO will lead a Daily Safety Meeting. A Daily Tailgate Safety
Meeting form is included in Appendix B. Current conditions will be evaluated compared to
conditions anticipated and hazards found in the applicable AHA for the activity (i.e., job or task)
to be performed that day. If the current AHA does not adequately address unanticipated hazards,
the AHA will be updated and approved by the TRINITY Corporate HSO. AHA is further

discussed in Section 4.5 below.
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4.4 Personal Protective Equipment/Action Levels

The minimum PPE for site personnel will be Level D which includes:

o Safety vest;

e Hardhat (when overhead hazards exist);

e Safety glasses with side shields (or impact-resistant goggles);
e Safety boots;

e Ear protection in the vicinity of noisy equipment; and

e Work gloves and/or chemical-resistant gloves.

4.5 Activity Hazard Analysis

An AHA has been developed for operations involving a type of work presenting hazards not
experienced in previous project operations or where a new work crew or subcontractor is to
perform work. The AHAs define the activity being performed, sequence of work, specific safety
and health hazards anticipated, control measures, equipment, inspection requirements, training
requirements, and the competent person in charge of that phase of work. The following AHAs

are included as Appendix D:

e Mobilization to the site from Clovis, New Mexico to Melrose AFR
e Demobilization from Melrose AFR to Clovis, New Mexico

e Water level and total depth measurements;

e Well head inspection/maintenance;

¢ Ground water sampling;

e Well Abandonment; and

e Management of IDW.

Additional information regarding site history, target chemicals, and scope of field activities is

located in Section 1.0 and Section 2.0.
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4.6 Physcial, Chemical, and Biological Hazards

There is a risk of injury from physical, chemical, and biological hazards at Melrose AFR.
Personnel should be aware of the fact that when protective equipment is worn, visibility, hearing,
and manual dexterity are impaired. Slips, trips, and falls are the most common causes of injuries.
Organized housekeeping of onsite activities is essential in the reduction of slips, trips, and falls.
TRINITY employees are to maintain the cleanliness of the site, and inspect work areas for slip
and trip hazards. Damage to retina (eye) from laser activities conducted on Melrose AFR is also

possible and is discussed in more detail in Section 4.6.5.1 below.
4.6.1 General

The primary hazards of concern associated with this project are as follows:

e Safety hazards associated with equipment operation, possible falls working on uneven
terrain and activities requiring manual labor;

e Chemical hazards: dermal contact from ground water and chemicals brought onsite;

o Electrical hazards: generators, and electric submersible pumps;

e Physical hazards: cold stress during the winter and heat stress during summer/fall,
tripping or falling on debris or range residue, and heavy lifting;

e Biological hazards: including contact with plants, insects, snakes, spiders, and other
wildlife in the wooded areas and underbrush;

¢ lonizing Radiation hazards: are not anticipated to be encountered during this project; and

e Explosive Ordnance and Explosives: MEC/UXO/Material Potentially Presenting an
Explosive Hazard (MPPEH) may be encountered. Avoidance procedures and techniques
will be utilized.

e Damage to retina (eye) from laser activities

4.6.2 Chemical Hazards

The TRINITY Hazard Communication Program described in TRINITY’s Corporate Health and

Safety Manual provides personnel with information and training about safety and health hazards

4-9 Trinity Analysis & Development Corp.



MELROSE AIR FORCE RANGE GROUND WATER MONITORING PROJECT WORK PLAN
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO MAY 2011

associated with the chemicals they might encounter in the workplace. Exposure to chemical
hazards can present a risk of serious injury. This SSHP provides the basis to avoid occupational

exposure to chemical hazards by using PPE to avoid exposure to chemical hazards.

The greatest risk of chemical exposure is likely to occur during ground water sampling activities.
The potential routes of exposure include dermal contact and inhalation. Dermal contact is
expected to be the most significant exposure route. The potential for exposure by ingestion is
expected to be low. Appropriate PPE will be used to help minimize the exposure through these
routes. Personnel will be expected to use good personal hygiene practices and appropriate PPE
to minimize the potential for incidental ingestion of environmental media and their associated
chemicals. A summary of potential contaminants of concern are discussed in greater detail in

Section 1.6 of this report.

4.6.2.1 Chemicals Brought On Site

The following chemicals will be brought, used, and stored at Melrose AFR. A MSDS sheet for

each chemical is presented in Appendix E.

e (Gasoline and diesel (equipment fuel)

¢ Liquinox (decontamination)

e Hydrochloric acid (sample preservative)
e Sulfuric acid (sample preservative)

e Sodium hydroxide (sample preservative)

e Zinc acetate (sample preservative)

4.6.2.2 Hazard Communication Materials

Materials that are considered hazardous chemicals under the OSHA Hazard Communication
Standard (29 CFR 1910.1200) will be used during this project. In accordance with the TRINITY
Hazard Communication Program, MSDSs for hazardous materials are included in Appendix E
of this document. The SSHO will make copies of these MSDSs available to all personnel,

including subcontractors, if any, on this project.
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4.6.3 Electrical Hazards

The primary electrical hazards are the use of generators and electrical submersible pumps that
are run off automotive batteries. The danger from electrical hazard will be minimized by

following:

e Keep electric generators and pumps properly maintained;
e Follow manufacturer’s instructions;

e Ensure a proper ground to all equipment;

e Turn off all equipment when not in use; and

e Do not touch live electrical parts.
4.6.4 Physical Hazards

The following physical hazards may be encountered during this project:

e Laser activities;
e Excessive heat or cold;
e Lifting;

¢ Site conditions that may cause slips, trips, and falls.
4.6.4.1 Laser (Lasing) Activities

Melrose AFR is routinely utilized for overflight of military aircraft practicing laser acquisition of
ground targets. During the daily safety briefing conducted each morning at Melrose AFR Range
Command the RCO will discuss scheduled lasing activities with the Site Field/Escort and project
personnel. If lasing activities are scheduled for the day lasing safety glasses will be issued for all
personnel. The Site Field/Escort will be notified by two-way radio during the day when lasing
activities are imminent and instruct project personnel to don safety glasses. The safety glasses
are not to be removed until RCO has notified the Site Field/Escort that lasing activities have

terminated.
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4.6.4.2

Heat/Cold Stress Recognition and Control

It is the responsibility of the SSHOs and each employee to ensure that temperature stress controls

are adequate for the site conditions and tasks. All employees, and specifically the SSHOs, are

empowered and expected to stop or modify work and take any precautionary measures to prevent

temperature related illnesses.

Heat stress hazards can occur even in temperatures not commonly considered ‘hot” due to the

level of physical activity, the level of PPE the worker is wearing, or the physical condition of the

worker. Illness resulting from exposure to extreme heat is possible during field operations.

Personnel, especially those in impermeable clothing (i.e. chemical suits), will be familiar with

the signs and symptoms of heat stress, including:

Heat Cramps - Muscle spasms in the abdomen or limbs. Frequent rest periods and fluid
intake are appropriate measures to prevent or reduce heat cramps.

Heat Exhaustion - Severe dehydration; pale, clammy skin; profuse sweating; dizziness,
light-headedness; slurred speech; rapid pulse; confusion; fainting; fatigue; cool skin;
nausea. Affected personnel will be escorted from the site, decontaminated promptly, set
in cool, shaded area, and given fluids slowly.

Heat Stroke - Life-threatening condition occurring when the body's temperature-
regulating system improperly functions. Hot dry skin; rapid, deep breathing; lack of
perspiration; delirium; high fever (often 106°F or more), nausea; unconsciousness. Brain
damage and/or death may occur, if body temperature is not reduced. Provide fluids, use
cooling devices (hose-down or shower), call emergency medical services, or transport to

hospital immediately.

Some preventive measures to avoid heat stress include:

Frequent resting in cool or shaded areas; and

Prevent heat stress by resting frequently in a shaded area and consuming large quantities
of fresh potable water (more than amount needed to simply "quench thirst"). Drink at
least 8 oz of water or diluted Gatorade every 2 hours when temperatures exceed 75°F —

do not consume alcoholic beverages to combat dehydration or heat stress.
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Heat stress monitoring will be conducted in a manner that anticipates and prevents the onset of
heat stress symptoms [i.e., OSHA work-rest regimens]. Non-acclimated workers and workers
wearing full body impermeable chemical protective clothing shall be monitored when the work
area temperature is greater than 70°F. The worker’s heart rate will be measured at the start of a
rest break, and the work period will be decreased so that after 1 minute of rest, a worker’s heart

rate does not exceed 110 beats per minute. A suggested work-rest regimen is listed below.

Table 4-1
Permissible Heat Exposure Threshold Limit Value (TLV)

Work/Rest Regimen Light Moderate Heavy
Continuous work 30.0°C (86°F) 26.7°C (80°F) 25.0°C (77°F)
75% Work, 25% rest, each hour 30.6°C (87°F) 28.0°C (82°F) 25.9°C (78°F)
50% Work, 50% rest, each hour 31.4°C (89°F) 29.4°C (85°F) 27.9°C (82°F)
25% Work, 75% rest, each hour 32.2°C (90°F) 31.1°C (88°F) 30.0°C (86°F)
*Values are in °C and °F, WBGT.

If a worker’s heart rate is greater than 110 beats per minute, the next work period will be
shortened by 33 percent, while the length of the rest period stays the same. If the heart rate is
110 beats per minute at the beginning of the next rest period, the following work cycle will be
shortened by 33 percent. When ambient temperatures are expected to exceed 75°F, the resting

heart rate of each worker will be measured prior to the start of onsite activities.

Other factors, such as a worker’s level of acclimation, level of physical fitness, and age, may
increase or decrease his susceptibility to heat stress. Before assigning a task to an individual
worker, these factors will be taken into account to ensure that the task will not endanger the

worker’s health.

If a heat-related illness is suspected or observed, the affected person will be moved to a cool or
shaded area and given plenty of liquids to consume. If symptoms of a heat stroke are observed,
the victim will be cooled immediately and emergency medical services will be called

immediately.
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The TLV's listed in table above apply to physically fit and acclimatized individuals wearing light
summer clothing. If heavier clothing that impedes sweat or has a higher insulation value is

required, the work-rest periods may require adjustment.

Cold stress hazards are most likely to occur at low temperatures or low wind chill factors, with
wet, windy conditions contributing to risk. Workers will be familiar with the signs and

symptoms of cold stress, which include:

Hypothermia — Cold related decreasing of the core body temperature that produces shivering,
numbness, drowsiness, and muscular weakness. If severe enough, it can lead to unconsciousness

and death.

Frostbite - Constriction of blood vessels in the extremities and decreasing the supply of
warming blood may result in formation of ice crystals in the tissues, causing tissue damage.
Condition may range from frostnip, which is a numbing of extremities, to deep-freezing tissue
beneath the skin. Symptoms include white or grayish skin, blisters, numbness, mental confusion,

failing eyesight, fainting, shock, and cessation of breathing. Death may occur from heart failure.

Pain in the extremities may be the first warning of cold stress, and precautions will be taken to
reduce exposure. Maximum severe shivering will be taken as a sign of immediate danger to the
worker, and exposure to cold will be immediately terminated. Personnel exhibiting signs and
symptoms of cold stress will be removed from the site, decontaminated, and given appropriate
First Aid. Emergency medical services will be contacted if symptoms are severe (e.g., more than
numbness of the extremities or shivering). When air temperatures are less than 36°F (including
wind chill), workers who become immersed in water or whose clothing becomes wet will be

immediately provided a change of clothing and be treated for hypothermia.

As a precautionary measure, employees will wear layers of loose-fitting clothing including
insulated coveralls, head cover (perhaps a liner beneath a hard hat), and boots when temperatures
fall below 40°F, including wind chill. Protection of the hands, feet, and head is particularly
important because these are likely to be injured first by cold. However, actual injury to hands,
feet, and head is not likely to occur without prior development of early signs of hypothermia
such as numbing and shivering. Bare skin contact with cold surfaces (below 32°F) will be

avoided. Personnel will wear wind resistant outer shell to decrease wind chill effects.
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A temperature-dependant work regimen limiting lengthy periods of outdoor activity may be
necessary. Workers entering heated shelters will remove the outer layer of clothing and loosen
remaining clothing to permit the evaporation of perspiration. Workers will avoid dehydration by
drinking water or other decaffeinated beverages, including warm drinks and soups; excluding

alcoholic beverages.

4.6.4.3 Slip/Trip/Fall Hazards

Personnel should exercise caution when walking around the site to avoid fall and trip hazards. If
there are holes or uneven terrain in the work area that could cause site personnel to fall or trip,
they must be covered, flagged, or marked to warn personnel. If conditions become slippery,
personnel should take small steps with their feet pointed slightly outward to decrease the
probability of slipping. Gravel or sand should be spread in muddy areas to reduce slipperiness.

Personnel should watch where they are walking and walk only in areas of good stability.
4.6.4.4 Lifting Hazards

The following guidelines will be followed whenever lifting equipment such as portable
generators, coolers filled with samples, any other objects that are of odd size or shape, or that
weigh over 40 pounds. Safe lifting procedures are described in TRINITY’s Corporate Health and
Safety Manual.

e Get help when lifting heavy loads.  Portable generators will only be lifted using a two-
person lift;

e When moving heavy objects such as drums or containers, use a dolly or other means of
assistance;

e Plan the lift. If lifting a heavy object, plan the route and where to place the object. In
addition, plan the communication signals to be used (e.g., “I, 2, 3, lift,” etc.);

e Wear sturdy shoes in good conditions that supply traction when performing lifts;

e Keep your back straight and head aligned during the lift and use your legs to lift the
load—do not twist or bend from the waist. Keep the load in front of you—do not lift or
carry objects from the side; and

e Keeping the heavy part of the load close to your body will help maintain your balance.
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4.6.5 Biological Hazards

Biological hazards, which may be found on-site, include plants, insects, and animals. Several
varieties of snakes and other wildlife are also common hazards in this area. Employee awareness
and the safe work practices outlined in the following paragraphs should reduce the risk

associated with these hazards to acceptable levels.

4.6.5.1 Bees, Hornets and Wasps

Contact with stinging insects like bees, hornets, and wasps may result in site personnel
experiencing adverse health effects that range from mild discomfort to life threatening instances.
Therefore, stinging insects present a serious hazard to site personnel, and extreme caution must
be exercised whenever site and weather conditions increase the risk of encountering stinging
insects. Some of the factors that are related to stinging insects that increase the degree of risk

associated with accidental contact are as follows:

e The nests for these insects are frequently found in wooded and grassy areas;

e The nests can be situated in trees, rocks, and bushes or in the ground, and are usually
difficult to see;

e Accidental contact with these insects is highly probable, especially during warm weather
conditions when the insects are most active;

e If a site worker accidentally disturbs a nest, the worker may be inflicted with multiple
stings, causing extreme pain and swelling which can leave the worker incapacitated and
in need of medical attention; and

e Some people are hypersensitive to the toxins injected by a sting, and when stung,
experience a violent and immediate allergic reaction resulting in a life-threatening
condition known as anaphylactic shock. Anaphylactic shock manifests itself very rapidly
and is characterized by extreme swelling of the body, eyes, face, mouth, and respiratory

passages.

The hypersensitivity needed to cause anaphylactic shock can, in some people, accumulate over

time and exposure; therefore, even if someone has been stung previously, and has not
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experienced an allergic reaction, there is no guarantee that they will not have an allergic reaction

upon receipt of another sting.

Africanized Honey Bees (aka Killer Bees) have

Figure 4-1 Africanized Honey Bee

been positively identified in New Mexico and are a
serious potential hazard. While the sting of one
Africanized Honey Bee generally contains slightly
less venom than that of the common European Honey
Bee, the Africanized Honey Bee is much more
aggressive and up to ten times as many bees may

respond to a disturbance of the hive. Such a

disturbance need not be targeted at the hive itself, as
vehicle vibrations, proximity to the hive’s territory, and wearing dark colors or scented toiletry
items have all been known to provoke attacks from hives. If field personnel have been stung by

a bee, the stinger needs to be removed immediately:

e Use tweezers or something to scrape across the affected area (e.g., credit card) to remove
the stinger.

e Once the stinger is removed, wash area with soap and water and apply ice.

e Monitor the affected area for any allergic reaction.

e [f field personnel are allergic to bee stings or if an allergic reaction is noticed after a
sting, administer doctor prescribed epinephrine (commonly found in an Epi pen) shot
after the sting occurs and seek medical attention immediately. The Epinephrine can only
be administered to the field member in a manner prescribed by a doctor.

e Seek medical attention

4.6.5.2 Ticks

The Center for Disease Control (CDC) has noted the increase of Lyme Disease and Rocky
Mountain Spotted Fever (RMSF) which are caused by bites from infected ticks that live in and
near wooded areas, grass, and brush. Ticks are small, ranging from the size of a comma up to
about one quarter inch. They are sometimes difficult to see. When embedded in the skin, they

may look like a freckle. The tick season extends from spring through summer.
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Lyme disease has occurred in 49 states, with the

Figure 4-2 Tick

heaviest concentrations in the Northeast (Connecticut,
Massachusetts, New Jersey, New York, and
Pennsylvania), the upper Midwest (Minnesota and
Wisconsin), and along the northern California coast. It
is caused by deer ticks and the lone star ticks which
have become infected with spirochetes. Female deer
ticks are about one quarter inch in size, and are black

and brick red in color. Male deer ticks are smaller, and

completely black. Lone star ticks are larger and

chestnut brown in color.

RMSF has occurred in at least 36 states, with the heaviest concentrations in Oklahoma, North
Carolina, South Carolina, and Virginia. It is caused by Rocky Mountain wood ticks and dog

ticks that have become infected with rickettsia. Both are black in color.

The first symptoms of either disease are flu like chills, fever, headache, dizziness, fatigue, stiff
neck, and bone pain. If immediately treated by a physician, most individuals recover fully in a
short period of time. If not treated, more serious symptoms can occur. If you believe you have
been bitten by a tick, or if any of the signs and symptoms noted above appears, contact the HSO,

who will authorize you to visit a physician for an examination and possible treatment.
4.6.5.3 Mites (Chiggers)

Chiggers are small mites that are usually a yellowish Figure 4-3 Mites (Chiggers
to bright red color. Chiggers may live year-round
but are especially active during spring and summer.
The larval chigger is the active stage that bites
animals and humans, attaching themselves tightly.
After secreting digestive enzymes that break down

the skin cells, the mite feeds on the liquefied cells.

The rash and intense itching associated with

chiggers is an allergic reaction to the mite’s salivary secretions. Preventive measures used
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against mosquitoes are generally effective against chiggers. Treatments to ease itching include

ointments such as calamine lotion, hydrocortisone, and benzocaine.

4.6.54 Black Widow Spider

Figure 4-4 Black Widow Spider
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The Black Widow spider is not generally
aggressive unless agitated when guarding her
egg sac. They live in a variety of natural and
domestic habitats such as under rocks,
wooden boards and in dense plant growth.
The female spider is glossy black and marked
with a characteristic red hourglass on the

underside of the abdomen. The female has a

body length of about }%” with a total length of
about 1 15”.

The male, which is rarely seen, is smaller and has four pairs of red marks along the sides of the

abdomen.

Young black widow spiders are tan-to-gray in color and have orange and white “racing stripes”
on their abdomens. Black widow spider venom affects the nervous system. The venom causes
pain in the lymph nodes. Other symptoms of a severe bite include nausea, elevated blood
pressure, sweating, tremors and increased white blood cell counts. The wound may appear as a

bluish red spot, surrounded by a whitish area.
Victims of a black widow bite may exhibit the following signs or symptoms:

e Sensation of pinprick or minor burning at the time of the bite; and

e Appearance of small punctures (but sometimes none are visible).

After 15 to 60 minutes, intense pain is felt at the site of the bite which spreads quickly, and is
followed by profuse sweating, rigid abdominal muscles, muscle spasms, breathing difficulty,
slurred speech, poor coordination, dilated pupils, and generalized swelling of face and

extremities.
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Protective Measures: With these things in mind and with the high probability of contact with

stinging insects, all site personnel will comply with the following safe work practices:

e If a worker knows that he is hypersensitive to bee, wasp or hornet stings, he must inform
the SSHOs of this condition prior to participation in site activities;

e All site personnel will be watchful for the presence of stinging insects and their nests, and
will advise the SSHOs that a stinging insect nest or presence of a swarm of bees is
located or suspected in the area;

e Any nests located on-site will be flagged and site personnel will be notified of its
presence;

e If stung, site personnel will immediately report to the SSHOs to obtain treatment and to
allow the SSHO to observe them for signs of allergic reaction; and

e Site personnel with a known hypersensitivity to stinging insects will keep required
emergency medication on or near their person at all times, and will inform their

supervisor of the medication and how to administer it in an emergency.

4.6.5.5 Snakes

Depending on the time of year of the field work, snakes could be encountered. Personnel should
be aware of their surroundings and take particular care when traversing areas that may be
inhabited by snakes, such as near rocks, logs, crevices and in holes or pipes. New Mexico is
home to rattlesnakes. The primary way to distinguish a rattlesnake from other snakes is the
presence of a rattle, a series of horny rings formed of keratin. The rings scrape against each
other in pulses to cause a rattling sound. The rattle begins with a single, soundless button on
small snakes and grows with age, a new segment being added every time the snake sheds. The
venom of these snakes is haemotoxic, that is, it destroys the red blood cells and the walls of the
blood vessels of the victim. New Mexico has seven species of rattlesnakes that vary in size and
color. The color of a rattlesnake’s scales often matches the environment— brown, gray, green,

red, pink, or yellow. Four of which could be present at Melrose AFR. They include:
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The western diamondback rattlesnake
(Crotalus atrox) 1is found throughout
much of New Mexico. It is the most
frequently sighted rattlesnake in the state.
It lives in flat plains and rocky canyons,
from grassland deserts to pine-oak forests.
The western diamondback is one of the

largest of all rattlesnake species and the

largest found in New Mexico. The color

Flgure 4-5 Western Dlamondback

is most often gray-brown, although color often depends on the matching background color.

Many New Mexico snakes have reddish to pinkish gray color. This species has black and

white rings on its tail, so it is commonly called the coon-tail” rattlesnake.

The western (prairie) rattlesnake
(Crotalus viridis) is distributed across
New Mexico, much of the western U.S.
and into Canada. It lives in a variety of
habitats, from grassland desert to
pineoak forest. This species is generally
more active after dark, except at high
altitudes. Western prairie rattlesnakes

are often greenish gray or pale brown,

Figure 4-6 Western (Prairie) Rattlesnake

with a series of light-colored rings in the tail that darken with maturity.

The black-tailed rattlesnake (Crotalus
molossus) is distributed in southwestern
and central New Mexico. It lives mostly
in rocky, mountainous areas and is found
occasionally in lower desert habitat. It is
often colored greenish or steel gray, but
can be sulfur yellow or rust. The tail is
dark brown or black.

Generally

considered mild-mannered, this

Flgure 4- 7 Black-Talled Rattlesnake
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rattlesnake can nonetheless be quick to rattle and raise its head. It has been seen several feet

off the ground in trees.

lesnake
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Figure 4-8 Massasauga Ratt

—

e The massasauga (Sistrurus catenatus) is
distributed across southern, central, and
eastern New Mexico where it occupies desert
grassland, often very sandy areas. The snake
is relatively small and pale brown and

generally has pairs of spots on its head.

Although not usually fatal to humans, bites can be
extremely painful. Very few people die from a
venomous snakebite. The key to preventing problems after snakebite is rapid first aid, transport,
and professional medical treatment. The effects of a venomous bite vary considerably and
depend on the species of snake, its size, the amount of venom injected, and the age and health of
the victim. Therefore, all bites should be treated as serious. If bitten follow these general

guidelines:

e Move the victim to safety and try to safely identify the species of snake;

e Keep the victim calm. Minimize any movement to slow the body’s circulation;

e Remove jewelry or clothing that may become tight if swelling occurs;

e Apply a pad or sterile dressing to the wound. Immobilize the limb below heart level;

e Wrap a flat band (such as an elastic bandage or sock) a few inches above the bite and
between the bite and the heart). Be sure you can slip a finger under the band. Do not cut
off the victim’s circulation, but keep the band in place until you get to a medical facility;
and

e Seek immediate medical attention.
DO NOT do the following activities:

e DO NOT wash the wound. Medical professionals can use venom at the wound site to
identify the type of venom;
e DO NOT bleed the wound. This may lead to further complications such as blood

poisoning or severe bleeding;
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e DO NOT try to suck out the venom with your mouth. Some snakebite kits include a
vacuum pump device for removing venom. These devices can help if they are used
correctly within 5 minutes of the bite;

e DO NOT use a constrictive bandage or tourniquet. The idea is to stop the spread of
venom through the lymphatic system, not to stop the blood flow; and

e DO NOT try to catch or kill the snake. You will waste time and can receive another bite.

4.6.5.6 Scorpions
Figure 4-9 Scorpion

Of the many scorpion species in New
Mexico, only the sting of the Arizona Bark
Scorpion (Centruroides sculpturatus) is of
medical importance. The venom of the
Arizona Bark Scorpion may produce severe
pain (but rarely swelling) at the site of the
sting, numbness, frothing at the mouth,
difficulties in breathing (including respiratory
paralysis), muscle twitching, and convulsions. As with spiders, the possibility of allergies to the
venom greatly increases the danger, since people are not usually aware of such allergies until
they have been stung. Therefore, all scorpions should be regarded as a serious potential hazard.
Care should be taken with lifting or moving or disturbing possible scorpion habitats, such as

debris, rocks, or other objects that could provide cover.
4.6.5.7 Other Animals

Ground squirrels, rock squirrels, various rats, mice, and other mammals have been known to
harbor fleas carrying bubonic plague. Their bites can also transmit rabies and other infections.
Some animals pose a special problem because people tend to try to feed them or pet them; this
type of increased contact brings a greater potential for danger. Avoid wildlife whenever

possible. Seek medical attention for any bites.
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4.6.5.8 Plants Causing Skin and Tissue Injury

Contact with sharp leaves, nettles, thorns, or needles such as cactus are of special concern to site
personnel. This concern stems from the fact that punctures, cuts and even minor scrapes caused
by accidental contact may result in non-infectious skin lesions, and the introduction of fungi or
bacteria through the skin or eye. This is especially important in light of the fact that the warm
moist environment created inside protective clothing is ideal for the propagation of fungal and
bacterial infection. Personnel receiving any of the injuries listed above, even minor scrapes will
report it immediately to an SSHO for initial and continued observation and care of the injury.
Keeping the skin covered as much as possible (i.e., long pants and long sleeved shirts) in areas
where these plants are known to exist will limit much of the potential exposure. If the rash is
scratched, secondary infection can occur. The rash usually disappears in one to two weeks in

cases of mild exposure and up to three weeks when exposure is severe.

Preventative Measures: The hazardous plants of greatest concern are those varieties found in
the project area having the ability to cause redness, blisters, swelling, and intense burning and
itching due to punctures, scrapes, or lacerations. Improper treatment of an injury can cause
secondary infections to occur. Preventive measures that can prove effective for most site

personnel are:

e Avoid contact with any hazardous plants on-site;

e Remove gloves prior to touching face, neck, or other exposed areas of the body;

e Wash hands, face or other exposed areas at the beginning of each break period and at the
end of each workday; and

e Keeping the skin covered as much as possible (i.e., long pants and long sleeved shirts) in

areas where these plants are known to exist will limit some of the potential exposure.

4.6.6 Radiological

There are no known radiological hazards associated with the project site.
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4.6.7 Explosive Ordnance and Explosives

MEC and MEC-related items may be encountered at the site. Personnel should be alert for UXO
and UXO-related scrap or MPPEH. All project personnel will adhere to safe work procedures.
The following general precautions with regards to MEC/UXO will be observed at all times:

e Always ASSUME ordnance items contain a LIVE CHARGE until it can be ascertained
otherwise; and
e If ordnance items are identified, notify the escort and the RCO and leave the area until

the area has been deemed safe by the appropriate personnel.

4.7 Site Control Measures

The SSHO will verify that all site visitors sign the visitors’ log. In addition, all TRINITY
personnel and site visitors entering the work area must present evidence of their participation in a
medical surveillance program and completion of health and safety training programs that fulfill

the requirements of this plan.

The SSHO will provide site hazard and emergency action information to all site visitors before

they enter the site. This can be done by providing a copy of this SSHP to the visitor.

4.8 Emergency Information

Project emergency contact information is presented in Table 4-2 and is printed on red paper for
quick access. The hospital route maps are presented as Figure 4-10. A copy of the hospital route
maps must be readily available in each site vehicle that may be used to transport accident victims
to the hospital. The emergency route map and contact list will be discussed at each morning

tailgate meeting.

4.9 Emergency Response and Contingency Procedures

Illnesses, injuries, and accidents occurring on site must be attended to immediately. The USACE

Accident Investigation and Reporting form is included in Appendix B. The form must be
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completed and submitted to the TRINITY Corporate HSO within 24 hours of the reported

incident for medical treatment cases and within 5 days for other incidents.

With the exception of first aid activities, TRINITY will not act as a responder to emergencies.
Emergency contact information is presented in Table 4-2. The route to the hospital is presented

on Figure 4-10.

4.9.1 Places of Refuge

In the event of a site emergency requiring evacuation, all personnel will evacuate to a pre-
designated area located a safe distance from any health or safety hazard. The SSHO (in
cooperation with a facility representative) will designate a primary assembly area prior to the
start of work each day. The daily pre-designated assembly area may have to be re-designated by
the SSHO in the event of an emergency where the area of influence affects the primary assembly
area. Once assembled, the SSHO shall take a head count. The SSHO will evaluate the assembly
area to determine if the area is outside the influence of the situation; if not, the SSHO will

redirect the group to a new assembly area where a new head count will be taken.

During any site evacuation, all employees shall be instructed to observe wind direction
indicators. Employees will be instructed to travel upwind or crosswind of the area of influence.
The SSHO will provide specific evacuation instructions, via the site emergency radio if

necessary, to site personnel regarding the actual site conditions.

4.9.2 Fire

Fire prevention procedures are described in TRINITY’s Corporate Health and Safety Manual.

To protect against fires, the following special precautions must be taken:

e Any hot work conducted at Melrose AFR will require a permit to be obtained through the
fire department;

e A detailed inspection of the work area will be conducted to determine if potential fire
sources exist;

e The fire sources must be removed to at least 35 feet away before work can commence;

e Type ABC fire extinguishers will be available on site to contain and extinguish small
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fires; and

e The local or facility fire department shall be summoned in the event of any fire on site.

4.9.3 Communication

A communication network must be set up to alert site personnel of emergencies and to summon
outside emergency assistance. Site personnel should be trained on the use of the site emergency
communication network. Emergency phone numbers shall be posted at the phone or radio used
for outside communication. The SSHO is responsible for establishing the communication
network prior to the start of work, and for explaining it to all site personnel during the site safety
briefing. Where voice communication is not feasible an alarm system (i.e., sirens, horns, etc.)
should be set up to alert employees of emergencies. Radio communication may also be used to
communicate with personnel. All two-way radio communication between the Melrose AFR
RCO and field personnel will be handled by the Site Guide/Escort unless the Site Guide/Escort is

incapacitated. In the event of an emergency:

e Using the two-way radio, contact the Melrose AFR RCO, identify yourself, location, and
nature of the emergency;

e Follow the Melrose AFR RCO’s instructions;

e Should a Cannon AFB Fire Department (FD) contingent be on-site, they will probably
respond immediately and, depending on the nature and severity of the event, a Melrose
and/or Clovis response team(s) will follow; and

e Once a response team arrives, and regardless of the origin, on-site control of the event
will be assumed by the responding Crew Chief, Incident Commander, or other person in

charge.

All 911 calls made from cellular phones are answered by CLOVIS Dispatch. (Land line 911
calls with a 784 exchange are answered by the Cannon AFB FD Dispatch, but the response

process is similar.)

e  When making a 911 cell phone call it is important to identify your location as Melrose
AFR;

e Supply the Dispatcher with requested information and Dispatcher will pass the
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information to the appropriate response group;

e Follow the Dispatcher’s instructions;

e Depending on the nature and severity of the event, the Melrose Emergency Fire
or Ambulance and/or Cannon AFB FD will arrive first and the Clovis response team(s)
will follow; and

e Once a response team arrives, and regardless of the origin, on-site control of the event
will be assumed by the responding Crew Chief, Incident Commander, or other person in

charge.

In the event of an emergency, when voice communications are not feasible, personnel will use

the hand signals:
e Hands clutching throat indicates Out of air/can’t breathe
e Hands on top of head indicates Need assistance
e Thumbs up indicates OK/I’'m alright/I understand
e Thumbs down indicates No/negative
e Arms waving upright indicates Send back support
e Grip partner’s wrist indicates Exit area immediately
4.9.4 Medical Emergencies Response Plan

At least two TRINITY employees will hold a current certificate in American Red Cross Standard
First Aid and CPR. This training provides six and one-half hours of Adult CPR and Basic First
Aid. If a medical emergency exists, consult the emergency phone number list and request an
ambulance immediately.  Perform First Aid/CPR as necessary, stabilize the injured,
decontaminate if necessary, and extricate only if the environment they are in is dangerous or
unsafe and only if the rescuers are appropriately protected from potential hazards they may
encounter during the rescue. When emergency services personnel arrive, communicate all first
aid activities that have occurred. Transfer responsibility for care of the injured/ill to the

emergency services personnel.

Injured person(s) will likely be transported to Plains Regional Medical Center (575-769-2141)
near the intersection of Martin Luther King Jr. Blvd. and 21st Street in Clovis (Cannon AFB’s
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clinic has limited capabilities). Site personnel are expected to have quick access to emergency

contact information for every person in their charge.

The following items and emergency response equipment will be located within easy access at all

times:

e First Aid Kit

e Bee Sting and Snake Bite Kit

e Eyewash — A 15-minute eyewash (required if corrosives are present) or an appropriate
amount of portable sterile eyewash bottles will be available on site for flushing foreign
particles or contaminants out of eyes. The SSHO will demonstrate the proper operation
of the unit(s) prior to the start of work.

e Emergency phone numbers list

e Portable radios for emergency communications in remote areas

e Drugs, inhalants, or medications shall not be included in the First Aid Kit.

Supplies should be re-ordered as they are used.

4.9.5 Incident Report

All site injuries and illnesses must be reported to the SSHO and PM immediately following first-
aid treatment. Work is to be stopped until the PM or SSHO and Corporate Health and Safety
Officer have determined the cause of the incident and have taken the appropriate action to
prevent reoccurrence. Any injury or illness, regardless of severity, is to be reported. Within two
working days of any reportable accident, a TRINITY Accident Notification Form (Appendix D)
will be completed. Additionally, USACE Accident Investigation and Reporting Form
(Appendix B) must also be completed. Mr. Hugh Hanson will be notified with 24 hours at (575)
784-6031.

In case of an accident, the PM will notify the Contracting Officer as soon as practical, but not
later than [four hours], after any accident meeting the definition of recordable injuries or

illnesses or high visibility accidents with property damage equal to or greater than $2,000.
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Information shall include contractor name; contract title; type of contract; name of activity,
installation, or location where accident occurred; date and time of accident; names of personnel
injured; extent of property damage, if any; extent of injury, if known, and a brief description of
the accident. Preserve the conditions and evidence on the accident site until a Government

investigation team arrives on site and the Government investigation is conducted.
4.9.6 Spill or Hazardous Material Release

Small spills are immediately reported to the SSHO and are dealt with according to the chemical
manufacturer’s recommended procedures found on MSDSs. Steps will be taken to contain

and/or collect small spills for approved storage and disposal.
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FIGURE 1-1
Source files: New Mexico Resource Geographic SITE LOCATION MAP

Information System Program .
Melrose Air Force Range

Roosevelt and Curry Counties, New Mexico
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FIGURE 1-2
[1 Solid Waste Management Unit AERI AL OVERVIEW

= Impact Area
= Range Boundary Melrose Air Force Range

—— Road

Roosevelt and Curry Counties, New Mexico

Source: Digital data files; GeoBase/CAFB
Aecrial photography flown by 3DI West for USAF, April, 2009
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HOSPITAL DIRECTIONS:

From Melrose AFR Sundale Valley Road security gate travel east approximately 9.3 miles; turn left on SR NM-267 and travel 9.4 miles;

turn right onto US-60 and travle 21.0 miles;

turn left at North Wheaton Street and travel 1.0 miles;

turn right on West 21st Street and travel 1.0 miles;

trun left at North Martin Luther King Jr. Bloulevard travel 0.1 miles;
take the 1st left.

FIGURE 4-10
HOSPITAL ROUTE MAP

Melrose Air Force Range
Roosevelt and Curry Counties, New Mexico

Trinity Analysis and Development Corp.
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MELROSE AIR FORCE RANGE
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

2 2
- he] C_U — —_
< N - o~ c - 5 € ‘-g
1= N~ 3 c o c
S 2 g g 62 54§55
> N N N ® o £ o F=t
s i s > > o € = o £ g Y
ampling Event =} 5 5 S = c n & » o
- [%)] n n © £ ® T o
) O Q O Q3 5P w e
Q @ a D T n T 28
» -] =) o] z =z o 2 o
-] [= - £ I
£ S <
N <
Sample Dates Start 1/12/2004 | 7/19/2004 | 7/18/2005 | 7/18/2007 @ 1/20/2009 | 1/26/2010 | 10/25/2010
End 1/15/2004 | 7/21/2004 | 7/20/2005 @ 7/22/2007 | 2/3/2009 | 3/4/2010 = 10/29/2010
M114MW001 X X X
= M114MW002 X X X
2 SWMU 114
g M114MW003 X X X X X X X
S ¥ M114MW004 X X X
s 8 M117MWO001 DRY DRY DRY
°3 M117MW002 x DRY DRY
Z | SWMU 117
g = M117MW003 - - - - DRY DRY DRY
§ 3 M117MW004 DRY DRY DRY
» 2 MAOTMW001 X X X
'S MAO1MW002 X X X
- 0
E = SWMU 130 — 1 Ao1Mwo03 X X X X X
€2 MAO1MWO004 X x x
‘E SWMU 131 MAO2MWO001D X X X X X X X
é MAO2MWO001S DRY DRY DRY
SWMU 132 | MAO3MWO001 ¢ - - - - - - ---
MWQ-2 X X X X X X -
3 MWQ-3 X X X X X X -
= MWQ-4 — — - X X X -
E‘ MWQ-5 X X X X X X -
s MWQ-6 X X - X X X -
‘Z MWQ-7 - -— - X X X -
2 £ MWQ-8 X DRY DRY
= 2 MWQ-10 X X X X x X
22 MWQ-14 x X x X x X
o MWQ-18 - -— X X X X -
t? MWQ-19 - - - - X X -
= MWQ-20 - -— X X X X -
2 MWQ-21 - -—- X X X X -
g MWQ-22 - - X X X X -
MWL-6 X X X

1 Filtered ground-water samples were analyzed for explosives, metals, nitrate plus nitrite, ammonia as

nitrogen, phosphorus , anions (bromide, chloride, fluoride, and  sulfate), sulfide, organic carbon, alkalinity, dissolved
solids, and perchlorate.

2 Filtered ground-water samples were analyzed for volatile organic compounds, semi-volatile organic

compounds, organochlorine pesticides, organophosphorus pesticides, metals, anions (bromide, chloride, fluoride, and
sulfate), alkalinity, dissolved solids, organic carbon, phosphorus, sulfide, ammonia, nitrate plus nitrite, and perchlorate.
32009 Semiannual samples were collected and analyzed for VOCs, SVOCs, organochlorine pesticides, metals, hexavalent
chromium, perchlorate, bromide, chloride, fluoride, sulfate, explosives, TOC, phosphate, and ammonia.

4 Annual samples were collected and analyzed for metals, TDS, hexavalent

chromium, alkalinity, TOC, phosphate, ammonia, and nitrate/nitrite.

52010 Semiannual samples were collected and analyzed for

VOCs, explosives, metals, chloride, sulfate, nitrate, nitrite, total dissolved solids, alkalinity, cyanide, perchlorate, and
hexavalent chromium.

TABLE 1-1
SUMMARY OF PREVIOUS TESTING EVENTS

T:\PROJECTS\10-0106 - Melrose AFR LTM Program\TABLES\Summary Tables Trinity Analvsi d D I (C
Last Updated: 2-7-2011 JMK nnity Analysis and Development Corp.
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Screenina Guidelines "
1 2 3
i Regional Screening
Analytical Parameters and Methods wacc USEPA Drinking NMED SSLs-Tap | . ois for Chemical Gulf Coast Analytical Laboratories, Inc. Accutest Laboratories, Inc.
. Water Maximum Water Screening .
(NMAC Section . Contaminants at
20.6.2.3103) Contaminant Levels Levels Superfund Sites
(May 2010) (Dec 2009) (May 2010)
Applied in the absence | Applied in the event
. . of a limit under the that the WQCC, .. ..
Parameters Nfr::er Unit  Method The '°‘\'I"Vﬁ|r g’:':ﬁ;ﬁ;j’;’;ﬁ;ﬂ;ﬁxje lists WQCC or USEPA | USEPA, or NMED MDL RL Ac(‘f,z:;cy Pr(:’:)';’" MDL RL Ac(cozs)'cy P'(T_\f’l'j)';’"
Drinking Water SSLs do not have a
standards value
- 14280-30-9 (Hydroxide);
& Alkalinity 71-52-3 (Bicarbonate); mg/L| 2320B 600 250 0.5 1.0 90-110 11 25 5 90-113 20
S 3812-32-6 (Carbonate)
5_ @ Chloride 16887-00-6 mg/L | 300.0 250 250 0.036 0.1 90-110 25 1 2 90-110 20
%‘ = Nitrate as N 84145-82-4 mg/L | 300.0 1 3.65 1 0.0026 0.01 90-110 25 0.05 0.1 90-110 20
= Nitrite 14797-65-0 mg/L | 300.0 10 10 58.4 10 0.0033 0.01 90-110 25 0.05 0.1 90-110 20
ﬁ Sulfate 18785-72-3 mg/L | 300.0 0.091 0.2 90-110 25 0.1 0.2 90-110 20
Total Dissolved Solids 67-16-3 mg/L | 2540C 1,000 500 10 10 80-120 5 10 10 80-120 5
1,3,5-Trinitrobenzene 99-35-4 ug/L | 8330 0.139 0.5 65-140 30 0.08 0.2 85-127 21
1,3-Dinitrobenzene 99-65-0 ug/L | 8330 0.252 1 45-160 30 0.097 0.2 84-123 23
2,4,6-Trinitrotoluene 118-96-7 ug/L | 8330 18.3 0.303 1 50-145 30 0.08 0.2 71-128 21
2,4-Dinitrotoluene 121-14-2 ug/L | 8330 2.17 0.125 0.5 60-135 30 0.08 0.2 77-116 26
2,6-Dinitrotoluene 606-20-2 ug/L | 8330 0.108 0.5 60-135 30 0.08 0.2 84-133 23
§ 2-Amino-4,6-dinitrotoluene 35572-78-2 ug/L | 8330 0.125 0.5 50-155 30 0.08 0.2 78-117 28
'g 2-Nitrotoluene 88-72-2 ug/L | 8330 3.05 0.089 0.5 45-135 30 0.08 0.2 76-120 30
= 3-Nitrotoluene 99-08-1 ug/L | 8330 730 0.107 0.5 50-130 30 0.08 0.2 74-124 32
o 4-Amino-2,6-dinitrotoluene 35572-78-2 ug/L | 8330 0.108 0.5 55-155 30 0.082 0.2 84-123 27
4-Nitrotoluene 99-99-0 ug/L | 8330 42 0.116 0.5 50-130 30 0.08 0.2 81-125 34
HMX 2691-41-0 ug/L | 8330 1830 0.035 0.2 80-115 30 0.08 0.2 74-152 21
Nitrobenzene 98-95-3 ug/L | 8330 14.9 0.136 0.5 50-140 30 0.084 0.2 76-128 28
RDX 121-82-4 ug/L | 8330 6.11 0.066 0.2 50-160 30 0.08 0.2 80-124 20
Tetryl 479-45-8 ug/L | 8330 0.2 0.5 20-175 30 0.08 0.2 62-117 28
Expl. Surr. 1,2-Dinitrobenzene 528-29-0 ug/L 8330 na na 30-150 na na na na na
3,4-Dinitrotoluene 610-39-9 ug/L 8330 na na na na na na 70-136 na
Aluminum 7429-90-5 ug/L | 6010C 5000 200 3650 43.9 200 80-120 20 25 200 80-120 20
Antimony 7440-36-0 ug/L | 6010C 6 14.6 6.0 4.03 60 80-120 20 2 6 80-120 20
Arsenic 7440-38-2 ug/L | 6010C 100 10 0.448 10 2.53 10 80-120 20 2 10 80-120 20
Barium 7440-39-3 ug/L | 6010C 1000 2000 7,300 2,000 0.11 10 80-120 20 5 200 80-120 20
Beryllium 7440-41-7 ug/L | 6010C 4 73.0 4 0.114 5 80-120 20 1 4 80-120 20
Cadmium 7440-43-9 ug/L | 6010C 10 5 18.3 5 0.11 5 80-120 20 1 5 80-120 20
Calcium 7440-70-2 ug/L | 6010C 25.6 100 80-120 20 100 1000 80-120 20
Chromium 7440-47-3 ug/L | 6010C 50 100 100 0.344 10 80-120 20 1 10 80-120 20
Chromium (1V) 18540-29-9 ug/L | 7196A 100 110 2.8 10 80-120 20 4 10 85-115 20
—_ Cobalt 7440-48-4 ug/L | 6010C 50 0.396 10 80-120 20 1 50 80-120 20
§ Copper 7440-50-8 ug/L | 6010C 1,000 1,000 1,300 1.37 10 80-120 20 2 25 80-120 20
E Cyanide 57-12-5 ug/L | 9012A 200 200 200 550 5000 80-120 20 5 10 90-110 10
% g Iron 7439-89-6 ug/L | 6010C 1000 300 37.7 100 80-120 20 35 300 80-120 20
® s Lead 7439-92-1 ug/L | 6010C 50 15 15 1.39 15 80-120 20 1 5 80-120 20
= s Magnesium 7439-95-4 ug/L | 6010C 14.4 100 80-120 20 100 5000 80-120 20
S Manganese 7439-96-5 ug/L | 6010C 200 50 1.23 15 80-120 20 1 15 80-120 20
L Mercury 7439-97-6 ug/L | 7470A 2 2 2 0.0813 0.2 80-120 20 0.071 1 80-120 20
= Molybdenum 7439-98-7 ug/L | 6010C 1,000 0.871 50 80-120 20 2 50 80-120 20
Nickel 7440-02-0 ug/L | 6010C 200 0.96 40 80-120 20 2 40 80-120 20
Potassium 7440-09-7 ug/L | 6010C 52.6 500 80-120 20 500 10000 80-120 20
Selenium 7782-49-2 ug/L | 6010C 50 50 50 4.34 40 80-120 20 2 10 80-120 20
Silver 7440-22-4 ug/L | 6010C 50 100 0.599 10 80-120 20 1 10 80-120 20
Sodium 7440-23-5 ug/L | 6010C 51.4 1000 80-120 20 1900 10000 80-120 20
Thallium 7440-28-0 ug/L | 6010C 2 2 1.75 20 80-120 20 1.9 10 80-120 20
Titanium 7440-32-6 ug/L | 6010C 0.372 100 80-120 20 2 10 80-120 20
Vanadium 7440-62-2 ug/L | 6010C 183 0.818 20 80-120 20 1 50 80-120 20
Zinc 7440-66-6 ug/L | 6010C 10,000 5,000 11,000 2.72 20 80-120 20 5 20 80-120 20
TABLE 1-2 Table 1-2
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SCREENING GUIDELINES, LABORATORY METHOD AND REPORTING LIMITS, AND PARCC REQUIREMENTS

Screenina Guidelines "
2 3
i Regional Screening
Analytical Parameters and Methods wacc USEPA Drinking NMED SSLs-Tap | . ois for Chemical Gulf Coast Analytical Laboratories, Inc. Accutest Laboratories, Inc.
. Water Maximum Water Screening .
(NMAC Section . Contaminants at
20.6.2.3103) Contaminant Levels Levels Superfund Sites
(May 2010) (Dec 2009) (May 2010)
Applied in the absence | Applied in the event
. . of a limit under the that the WQCC, .. ..
Parameters Nfr::er Unit  Method The '°‘\'I"Vﬁ|r g’:':ﬁ;ﬁ;j’;’;ﬁ;ﬂ;ﬁxje lists WQCC or USEPA | USEPA, or NMED MDL RL Ac(‘f,z:;cy Pr(:’:)';’" MDL RL Ac(cozs)'cy P'(T_\f’l'j)';’"
Drinking Water SSLs do not have a
standards value
1,1,1,2-Tetrachloroethane 630—-20-6 ug/L | 8260B 5.24 0.113 5 80-130 30 0.2 1 81-119 10
1,1,1-Trichloroethane 71-55-6 ug/L | 8260B 60 200 9130 200 0.106 5 65-130 30 0.2 1 79-133 11
1,1,2,2-Tetrachloroethane 79-34-5 ug/L | 8260B 10 - 0.671 0.0728 5 65-130 30 0.23 1 71-120 11
1,1,2-Trichloroethane 79-00-5 ug/L | 8260B 10 5 242 500 0.0951 5 75-125 30 0.22 1 80-114 11
1,1-Dichloroethane 75-34-3 ug/L | 8260B 25 24.2 0.0305 5 70-135 30 0.25 1 82-127 10
1,1-Dichloroethene 75-35-4 ug/L | 8260B 5 7 340 700 0.164 5 70-130 30 0.23 1 75-133 13
1,1-Dichloropropene 563-58-6 ug/L | 8260B 0.067 5 75-130 30 0.28 1 87-127 10
1,2,3-Trichlorobenzene 87-61-6 ug/L | 8260B 0.11 5 55-140 30 0.5 1 64-126 16
1,2,3-Trichloropropane 96-18—4 ug/L | 8260B 960 0.1 5 75-125 30 0.3 2 77-115 12
1,2,4-Trichlorobenzene 120-82-1 ug/L | 8260B 70 8.16 70 0.119 5 65-135 30 0.5 1 68-123 11
1,2,4-Trimethylbenzene 95-63-6 ug/L | 8260B 0.0273 5 75-130 30 0.27 2 82-120 10
1,2-Dibromo-3-chloropropane 96-12-8 ug/L | 8260B 0.2 0.00803 0.2 0.0823 5 50-130 30 0.5 2 61-118 15
1,2-Dibromoethane 106-93—4 ug/L | 8260B 0.1 0.0653 0.05 0.0468 5 80-120 30 0.37 1 80-115 10
1,2-Dichlorobenzene 95-50-1 ug/L | 8260B 7 370 600 0.0789 5 70-120 30 0.25 1 85-115 9
1,2-Dichloroethane 107-06-2 ug/L | 8260B 10 5 1.49 5 0.086 5 70-130 30 0.2 1 76-122 11
1,2-Dichloropropane 78-87-5 ug/L | 8260B 5 3.86 5 0.0641 5 75-125 30 0.25 1 81-120 11
1,3,5-Trimethylbenzene 108-67-8 ug/L | 8260B 0.021 5 75-130 30 0.21 2 83-123 10
1,3-Dichlorobenzene 541-73-1 ug/L | 8260B 0.0988 5 75-125 30 0.2 1 86-115 9
1,3-Dichloropropane 142-28-9 ug/L | 8260B 0.0415 5 75-125 30 0.2 1 81-113 11
% 1,4-Dichlorobenzene 106—46-7 ug/L | 8260B 75 4.27 75 0.118 5 75-125 30 0.23 1 87-113 10
S 2,2-Dichloropropane 594-20-7 ug/L | 8260B 0.117 5 70-135 30 0.44 1 77-138 12
§ 2-Butanone 78-93-3 ug/L | 8260B 7060 0.0933 5 30-150 30 2 5 61-127 13
& 2-Chlorotoluene 95-49-8 ug/L | 8260B 0.0448 5 75-125 30 0.22 1 84-121 10
] 2-Hexanone 591-78-6 ug/L | 8260B 0.503 5 55-130 30 4 10 58-125 14
© 4-Chlorotoluene 106-43-4 ug/L | 8260B 0.0523 5 75-130 30 0.2 1 84-120 10
S 4-Methyl-2-pentanone 108-10-1 ug/L | 8260B 0.0654 5 60-135 30 2 5 62-125 13
2 Acetone 67-64—1 ug/L | 8260B 18.8 1.15 25 40-140 30 10 25 59-134 14
Benzene 71-43-2 ug/L | 8260B 10 5 4.13 5 0.0542 5 80-120 30 0.2 1 83-124 11
Bromobenzene 108-86-1 ug/L | 8260B 0.0844 5 75-125 30 0.25 1 83-115 10
Bromochloromethane 74-97-5 ug/L | 8260B 0.0945 5 65-130 30 0.22 1 78-112 10
Bromodichloromethane 75-27-4 ug/L | 8260B 1.47 80 0.0531 5 75-120 30 0.2 1 76-116 10
Bromoform 75-25-2 ug/L | 8260B 85.1 80 0.104 5 70-130 30 0.2 1 68-128 11
Bromomethane 74-83-9 ug/L | 8260B 8.66 0.264 5 30-145 30 0.5 2 55-151 21
Carbon disulfide 75-15-0 ug/L | 8260B 1040 0.143 5 35-160 30 0.5 2 67-147 12
Carbon tetrachloride 56-23-5 ug/L | 8260B 10 5 1.99 5 0.148 5 65-140 30 0.25 1 74-139 13
Chlorobenzene 108-90-7 ug/L | 8260B 100 91.3 100 0.0274 5 80-120 30 0.2 1 87-115 9
Chloroethane 75-00-3 ug/L | 8260B 20900 0.351 5 60-135 30 0.5 2 54-166 20
Chloroform 67-66-3 ug/L | 8260B 100 1.93 80 0.0565 5 65-135 30 0.22 1 85-123 10
Chloromethane 74-87-3 ug/L | 8260B 17.8 0.0886 5 40-125 30 0.5 2 55-173 22
cis-1,2-Dichloroethene 156-59-2 ug/L | 8260B 70 365 0.0613 5 70-125 30 0.26 1 81-114 10
cis-1,3-Dichloropropene 10061-01-5 ug/L | 8260B 0.0312 5 70-130 30 0.2 1 83-119 10
Dibromomethane 74-95-3 ug/L | 8260B 365 0.184 5 75-125 30 0.5 2 81-116 10
Dichlorodifluoromethane 75-71-8 ug/L | 8260B 395 0.096 5 30-155 30 2 2 34-158 22
Ethylbenzene 100414 ug/L | 8260B 750 700 14.8 700 0.0627 5 75-125 30 1 1 87-118 10
Hexachlorobutadiene 87-68-3 ug/L | 8260B 50 0.69 5 50-140 30 2 2 71-133 12
Isopropylbenzene 98-82-8 ug/L | 8260B 679 0.0347 5 75-125 30 0.2 1 87-131 10
TABLE 1-2
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Screenina Guidelines "
2 3
i Regional Screening
Analytical Parameters and Methods wacc USEPA Drinking NMED SSLs-Tap | . ois for Chemical Gulf Coast Analytical Laboratories, Inc. Accutest Laboratories, Inc.
. Water Maximum Water Screening .
(NMAC Section . Contaminants at
20.6.2.3103) Contaminant Levels Levels Superfund Sites
(May 2010) (Dec 2009) (May 2010)
Applied in the absence | Applied in the event
. . of a limit under the that the WQCC, .. ..
Parameters Nfr::er Unit  Method The '°‘\’,"Vﬁ|r g’:':ﬁ;ﬁ;j’;’;ﬁ;ﬂ;ﬁgﬁ? lists WQCC or USEPA | USEPA, or NMED MDL RL Ac(‘f,/:'s;cy Pr(:::)';’" MDL RL Ac(cozg)'cy P'(;"I',T)';’"
Drinking Water SSLs do not have a
standards value
m-Xylene - 108-38-3 1430 0.0583 5 75-130 30 0.32 2 86-121 10
m & p-Xylene p-Xylene - 106-42-3 | U9/- 82608 0.0583 5 75-130 30 0.32 2 86-121 10
Methyl tert-butyl ether 1634-04-4 ug/L | 8260B 125 0.0517 5 65-125 30 0.34 1 75-116 10
Methylene chloride 75-09-2 ug/L | 8260B 100 48 5 0.327 10 55-140 30 2 5 69-125 11
n-Butylbenzene 104-51-8 ug/L | 8260B 0.0368 5 70-135 30 0.26 1 84-124 10
n-Propylbenzene 103-65-1 ug/L | 8260B 0.0543 5 70-130 30 0.2 1 86-125 10
8 Naphthalene 91-20-3 ug/L | 8260B 1.43 0.0817 5 55-140 30 1 5 59-125 15
g o-Xylene 95-47-6 ug/L | 8260B 143 0.0274 5 80-120 30 0.2 1 83-121 10
== Perchlorate 14797-73-0 ug/L | 6860 15 0.066 0.5 74-126 30 0.0329 0.2 74-126 20
g g p-Isopropyltoluene 99-87-6 ug/L | 8260B 0.0372 5 75-130 30 0.21 1 83-125 9
% % sec-Butylbenzene 135-98-8 ug/L | 8260B 0.0266 5 70-125 30 0.22 1 86-127 10
S S Styrene 100-42-5 ug/L | 8260B 100 1620 100 0.0507 5 65-135 30 0.2 1 78-118 11
8 =~ tert-Butylbenzene 98-06-6 ug/L | 8260B 0.0776 5 70-130 30 0.27 1 83-126 10
o Tetrachloroethene 127-18—4 ug/L | 8260B 5 1.08 5 0.121 5 45-150 30 0.25 1 80-131 12
> Toluene 108-88-3 ug/L | 8260B 750 1000 2280 1000 0.059 5 75-120 30 0.2 1 86-116 10
trans-1,2-Dichloroethene 156-60-5 ug/L | 8260B 100 107 100 0.107 5 60-140 30 0.35 1 82-126 10
trans-1,3-Dichloropropene 10061-02—-6 ug/L | 8260B 0.0542 5 55-140 30 0.2 1 87-123 10
Trichloroethene 79-01-6 ug/L | 8260B 5 16.5 5 0.0618 5 70-125 30 0.26 1 85-124 10
Trichlorofluoromethane 75-69-4 ug/L | 8260B 1290 0.123 5 60-145 30 0.5 2 66-156 15
Vinyl chloride 75-01-4 ug/L | 8260B 1 2 0.0861 2 0.093 5 50-145 30 0.22 1 57-153 22
Xylenes, total 1330-20-7 ug/L | 8260B 620 10000 203 10000 0.058 10 75-130 30 0.52 3 75-130 30
1,2-Dichloroethane-d4 17060-07-0 ug/L | 8260B na na 70-120 na na na 76-127 na
voC 4-Bromofluorobenzene 460-00-4 ug/L | 8260B na na 75-120 na na na 84-120 na
Surrogates Toluene-d8 2037-26-5 ug/L | 8260B na na 85-120 na na na 86-112 na
Dibromofluoromethane 1868-53-7 ug/L | 8260B na na 85-115 na na na 87-116 na
Notes:

1 To determine whether potential site-related contaminants exceed ground water screening guidelines the following procedure will be prioritized as follows:
1. WQCC NMAC Title 20 Environment Protection, Chapter 6 Water Quality, Part 2 Ground and Surface Water Protections, Section 20.6.2.3103 Subsections A, B, and C values will be compared with the EPA Maximum Contaminant Levels for Drinking Water (primary and

secondary). The lower value for either of these lists will be applied per analyte.

2. In the absence of a limit under the WQCC or USEPA Drinking Water standards, screening levels for tap water as published in the NMED Technical Background Document for Development of Soil Screening Levels, Revision 5 (NMED SSLs)(December 2009) would be

applied.

3. In the event that the above lists do not have a value for a contaminant of concern, values found in the USEPA RSLs for Contaminants at Superfund Sites (May 2010) would be used for evaluation.
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Based on the above criteria the accepted standard is in bold
--- indicates that there is no standard.
na - not applicable.

The accuracy and precision values are applicable to MS/MSD and LCS/LCSD samples.
%R - Percent recovery.
LCS/LCSD - Laboratory control sample/Laboratory control sample duplicate.
MS/MSD - Matrix spike/Matrix spike duplicate.

RPD - Relative Percent Difference.
Gulf Coast Analytical Laboratories, Inc. will subcontract perchlorate analysis to Empirical Labs in Tennessee.
Accutest Laboratories, Inc. will subcontract perchlorate analysis to ALS-DataChem in Utah.

TABLE 1-2
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QUALIFIER DATA QUALIFIER DEFINITIONS (ORGANIC)

U The analyte was analyzed for, but was not detected at a level greater than or equal to
the level of the adjusted Reporting Limit (RL) for sample and method

J The analyte was positively identified and the associated numerical value is the
approximate concentration of the analyte in the sample (due either to the quality of the
data generated because certain QC criteria were not met, or the concentration of the
analyte was below the RL.

NJ The analysis indicates the presence of an analyte that has been “tentatively identified”
and the associated numerical value represents its approximate concentration.

ul The analyte was not detected at a level greater than or equal to the adjusted RL.
However, the reported adjusted RL is approximate and may be inaccurate or imprecise.

R The sample results are unusable due to the quality of the data generated because
certain criteria were not met. The analyte may or may not be present in the sample.

QUALIFIER DATA QUALIFIER DEFINITIONS (INORGANIC)

U The analyte was analyzed for, but was not detected at a level greater than or equal to
the level of the adjusted Reporting Limit (RL) for sample and method

J The result is an estimated quantity. The associated numerical value is the approximate
concentration of the analyte in the sample.

J+ The result is an estimated quantity, but the result may be biased high.

J- The result is an estimated quantity, but the result may be biased low.

R The data are unusable. The sample results are rejected due to serious deficiencies in

meeting QC criteria. The analyte may or may not be present in the sample.

ul The analyte was analyzed for, but was not detected. The reported RL is approximate
and may be inaccurate or imprecise.

TABLE 2-1
LISTS OF QUALIFIERS Trinity Analysis and Development Corp.



MELROSE AIR FORCE RANGE
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

X 1 Top of . Top of | Screen Total .
Well No. Comm;r;hn::ernate Location (State Plane) Casing1 Inst;:::on 1‘{;‘:)'; Screen | Length D"Z:llh Well 1.D. Mg:::al Pump MAo:;:::(:d Status = Bollards Cﬁ:::lt::n Protective Casing Cap Type Notes
Easting (ft) Northing (ft) ft NAVD ft bls feet ft bls | inches
M114MWO001 706828.76 1203539.43 4327.02 11-13-1995 | MW UNK UNK 182.0 4.0 PVC none Ogallala Active 3 Good Steel w/locking lid Slip Cap
%‘ M114MW002 706681.53 1203596.64 4327.95 11-13-1995 | MW UNK UNK 183.3 4.0 PVC none Ogallala Active 3 Good Steel w/locking lid Slip Cap
% > M114MWO003 706663.4 1203400.28 4329.46 11-13-1995 | MW UNK UNK 184.4 4.0 PVC none Ogallala Active 3 Good Steel w/locking lid Slip Cap
% E M114MWO004 MWQ-16 706964.14 1203578.49 4324.78 11-06-1995 = MW UNK UNK 184 4.0 PVC none Ogallala Active 3 Good Steel w/locking lid Slip Cap
2 C_’ MAO1MWO001 702194.75 1205363.11 4344 .47 10-17-1995 | MW UNK UNK 162.4 4.0 PVC none Ogallala Active 3 Good Steel w/locking lid Slip Cap
% § MAO1MW002 702322.91 1205536.25 4343.38 10-18-1995 | MW UNK UNK 157.0 4.0 PVC none Ogallala Active 3 Good Steel w/locking lid Slip Cap
a MAO1MW003 MWQ-17 702048.36 1205516.65 4345.11 10-17-1995 | MW UNK UNK 161.6 4.0 PVC none Ogallala Active 3 Good Steel w/locking lid Slip Cap
s MAO1MW004 702258.79 1205963.65 4342.71 10-25-1995 | MW UNK UNK | 16230 4.0 PVC none Ogallala Active 3 Knocked Over Steel w/locking lid Slip Cap
g MAO2MW001D MWQ-15 706657.01 1199306.53 4356.20 UNK MW UNK UNK 184.5 4.0 PVC none Ogallala Active 4 Good Steel w/locking lid Slip Cap
§ 3 M117MWO001 707165.34 1197940.69 4359.75 UNK MW UNK UNK NA 4.0 PVC none Ogallala TBA 3 Good Steel w/locking lid Slip Cap Dry
% _§ M117MWO002 707316.92 1197989.26 4357.67 UNK MW UNK UNK NA 4.0 PVC none Ogallala TBA 3 Good Steel w/locking lid Slip Cap Dry
21§ M117MWO003 707217.53 1198339.13 4355.55 UNK MW UNK UNK NA 4.0 PVC none Ogallala TBA 3 Good Steel w/locking lid Slip Cap Dry
.E g M117MWO004 707317.84 1198489.29 4353.88 UNK MW UNK UNK NA 4.0 PVC none Ogallala TBA 3 Good Steel w/locking lid Slip Cap Dry
§ é MAO2MW001S 706662.83 1199311.35 4355.78 12-01-1995 | MW UNK UNK 49.55 4.0 PVC none Ogallala TBA 4 Good Steel w/locking lid Slip Cap Dry
= MAO3MWO001 707170.57 1199036.28 4350.11 12-01-1995 | MW UNK UNK UNK 4.0 PVC none Ogallala TBA 0 NA Flush Mount UNK Flush mount well. Unable to locate.
MWQ-2 720371.84 1196505.26 4293.68 UNK MW UNK UNK 241 4.0 PVC none Chinle Active 4 Good Steel w/ locking lid J-Plug
MWQ-3 Ashley Pump 720585.46 1202483.72 4271.04 UNK Supply |  UNK UNK NA 6.0 Steel DSP Ogallala Active 0 NA Steel. Not accessible Slip Cap Unable to collect water levels due to electrical wires.
MWQ-4 Solar Pump 718666.15 1224301.95 4203.10 UNK Supply | UNK UNK NA 6.0 Steel DSP Ogallala Active 0 NA None Slip Cap Solar powered stock pond well.
MWQ-5 Telephone Pole 707560.13 1216914.7 4234.32 UNK Supply |  UNK UNK NA UNK Steel DSP Ogallala Inactive 0 NA Steel. Not accessible Bolted Old center pivot well. Unable to collect water levels.
MWQ-6 Homestead 694797.07 1217958.43 4272.88 UNK Supply | UNK UNK NA UNK Steel DSP Ogallala Active 0 NA Steel. Not accessible Bolted Unable to collect water levels due to electrical wires.
E MwWQ-7 Grider at Gate 688614.17 1218116.78 4262.61 UNK Supply |  UNK UNK NA 6.0 Steel DSP Ogallala Active 0 NA Steel. Not accessible Bolted Old center Pivot well. Plug rusted in-place.
§ MWQ-10 Luce Jog 689876.48 1180475.36 4641.83 UNK Supply | UNK UNK NA 6.0 Steel DSP Ogallala Active 0 NA Steel. Not accessible Bolted USGS previously lost water level tape in this well
§ MWQ-14 EOD Pit 706872.77 1193064.49 4381.87 UNK MW UNK UNK 124.9 4.0 PVC UNK Ogallala Active 3 Good Steel w/ locking lid Slip Cap Located in Impact Area. No access.
g MWQ-18 694418.66 1215440.95 4289.99 UNK MW UNK UNK 152 4.0 PVC none Ogallala Active i ) Nested with MWQ-19
4 Knocked Over Steel w/ locking lid Slip Cap
MWQ-19 694418.39 1215440.76 4289.92 UNK MW UNK UNK 230 4.0 PVC none Ogallala Active Nested with MWQ-18
x MWQ-20 694400.57 1215416.92 4289.97 UNK MW UNK UNK 299.1 4.0 PVC none Chinle Active 4 Knocked Over Steel w/ locking lid J-Plug
2 MWQ-21 720196.71 1217791.7 4209.38 UNK MW UNK UNK 66.3 4.0 PVC none Ogallala Active o Nested with MWQ-22
o i ) 0 Knocked Over Steel w/ locking lid J-Plug )
z MWQ-22 720197.0 1217791.6 4209.3 UNK MW UNK UNK 154.7 4.0 PVC none Chinle Active Nested with MWQ-21
g MWL-6 Brackish Mill 697696.87 1212918.43 4304.61 UNK Supply | UNK UNK 136 6.0 Steel none Ogallala Inactive 4 NA None None Old windmill; Soft bottom (silt, clay, cattle hair)
> MWQ-1 === 720368.68 1196501.91 4293.56 UNK MW UNK UNK 136.5 4.0 PVC none Ogallala Active 0 NA Steel w/ locking lid J-Plug Dry
E MWQ-8 Below Golf Ball 692465.84 1197219.06 4469.43 UNK Supply | UNK UNK 117 4.0 Concrete | none Ogallala Inactive 0 NA Concrete None Old windmill.
? MwaQ 9 Hand Dug UNK UNK UNK UNK Supply | UNK UNK UNK UNK none none Ogallala Inactive 0 NA None None Eroded hand dug well.
% MWQ-11 Parker House UNK UNK UNK UNK Supply | UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
% MWQ-12 Eroded Tank UNK UNK UNK UNK Supply | UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
§ MWQ-13 Hidden Mill UNK UNK UNK UNK Supply | UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
o MWQ-15 MAO2MW001D MWQ-15 designation was used by USGS(2004). This is the same well identified as MAO2MWO001D.
—!; MWQ-16 M114MW004 MWQ-16 designation was used by USGS (2004) This is the same well identified as SWMU114MW004.
E E MWQ-17 MAO1MWO003 MWQ-17 designation was used by USGS (2004). This is the same well identified as MAO1MWO003.
<| 9 MWL-1 Mini-mute East 735885.38 1194920.68 4241.01 UNK Supply | UNK UNK NA 6.0 Steel DSP Ogallala Active 0 NA Steel. Not accessible Bolted
% MWL-2 NE100 Mill 715906.56 1201458.2 4293.23 UNK Supply | UNK UNK NA UNK UNK UNK Ogallala UNK UNK NA UNK UNK Located in Impact Area. No access.
= MWL-3 Luce NW 714515.51 1213337.34 4226.98 UNK Supply | UNK UNK NA UNK UNK UNK Ogallala UNK UNK NA UNK UNK Located in Impact Area. No access.
MWL-4 Firebreak Fence 715034.08 1218237.96 4220.88 UNK Supply | UNK UNK 59.8 4.0 Steel none Ogallala Inactive 0 N/A None none Cattle hair & feces in well
MWL-5 Glass Log PVC 714598.14 1224854.29 4196.42 UNK Supply | UNK UNK 35.0 6.0 PVC none Ogallala Inactive 0 N/A None none PVC stickup with no protection
MWL-7 Fence Line Dip 702122.39 1216423.47 4258.3 UNK Supply | UNK UNK 108.90 6.0 Steel none Ogallala Inactive 0 NA None Steel Slip Cap Old windmill
MWL-8 Davis Trap Mill 697908.54 1218187.51 4262.06 UNK Supply | UNK UNK 114 6.0 Steel DSP Ogallala Inactive 0 NA None Pump Cattle hair & feces in well
MWL-9 Northern End 701866.16 1225896.17 4241.81 UNK Supply | UNK UNK 49.6 6.0 Steel none Ogallala Inactive 0 NA None none Old windmill
MWL-10 Three Mills UNK UNK UNK UNK Supply | UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
MWL-11 Luce 480 Mill UNK UNK UNK UNK Supply | UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
MWL-12 County Road UNK UNK UNK UNK Supply | UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK

' 15 Semiannual SWMU and 24 Annual Groundwater Quality Network wells were surveyed by Lydick, Inc., a professional surveyor licensed in the State of New Mexico, on January 14-16, 2009 as part of the initial annual groundwater sampling program. Land surveying was completed using the New Mexico East State Plane North American

Datum (NAD) 83 and North American Vertical Datum (NAVD) 88 (adjusted) in decimal feet. All horizontal coordinates were measured to the nearest fiftieth of a foot. All vertical coordinates were measured to the nearest tenth of a foot.
Wells in gray scale are not sampled as part of the Annual or Semiannual Ground Water Quality Network. These wells are utilized for ground water levels or are scheduled for abandonment.

DSP = dedicated submersible pump

MW = monitoring well

NA = not applicable

TABLE 2-2 Table 2-2
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Contaminant Regulated Level (ug/l)
Arsenic (As) 0.005
Barium (Ba) 0.1
Benzene 0.0005
Cadmium (Cd) 0.001
Carbon Tetrachloride 0.0005
Chlordane 0.00003
Chlorobenzene 0.1
Chloroform 0.006
Chromium (Cr) 0.005
o-Cresol 0.2
m-Cresol 0.2
p-Cresol 0.2
Cresol 0.2
2,4-D 0.01
1,4-Dichlorobenzene 0.0075
1,2-Dichloroethane 0.0005
1,1-Dichloroethylene 0.0007
2,4-Dinitrotoluene 0.00013
Endrin 0.00002
Heptachlor 0.000008
Hexachlorobenzene 0.00013
Hexachlorobutadiene 0.0005
Hexachloroethane 0.003
Lead (Pb) 0.005
Lindane 0.0004
Mercury (Hg) 0.0002
Methoxychlor 0.01
Methyl ethyl ketone 0.2
Nitrobenzene 0.002
Pentachlorophenol 0.1
Pyridine 0.005
Selenium (Se) 0.001
Silver (Ag) 0.005
Tetrachloroethylene 0.0007
Toxaphene 0.0005
Trichloroethylene 0.0005
2,4, 5-Trichlorophenol 0.4
2,4,6-Trichlorophenol 0.002
2,4,5-TP (Silvex) 0.001
Vinyl Chloride 0.0002
TABLE 2-9

TCLP REGULATORY LIMITS Trinity Analysis and Development Corp.



MELROSE AIR FORCE RANGE
ROOSEVELT AND CURRY COUNTIES, NEW MEXICO

Plains Regional Medical Center
2100 North Martin Luther King Jr. Boulevard
Clovis, New Mexico 88101

Office Cell
Ambulance: 911
Fire: 911
Sheriff: 911
Hospital:

(575) 769-2141

Interim Environmental Restoration Program Mgr/
TSCA Specialist

Ms. Anita Lafuente, CEANR

(575) 784-1092 na

Chief, Conservation Section

Mr. Rick Crow, CEANC

(575) 784-6383 na

USACE Project Manager:

Mr. Hector Santiago

(402) 995-2738  (402) 350-3697

USACE Project Manager:

Mr. Walter Migdal, CESPA-PM-ME

(505) 343-6297  (505) 301-3923

TRINITY Project Manager:

Mr. Richard Burdine

(850) 243-0072  (850) 362-9357

TRINITY Site Health and Safety Officer:

Mr. Alec Macbeth

(850) 243-0072 (850) 240-5263

All 911 calls made from cellular phones are answered by CLOVIS Dispatch. (Land line 911 calls with a
784 exchange are answered by the Cannon AFB FD Dispatch, but the response process is similar.)

1. When making a 911 cell phone call it is important to identify your location as Melrose AFR;

2. Supply the Dispatcher with requested information and Dispatcher will pass the information to the

appropriate response group;
3. Follow the Dispatcher’s instructions;

4. Depending on the nature and severity of the event, the Melrose Emergency Fire or
Ambulance and/or Cannon AFB FD will arrive first and the Clovis response team(s) will follow;

5. Once 911 has been contacted, if the Site Guide/Escort has not contacted Melrose AFR RCO by
two-way radio then initiate contact and supply the RCO with requested information.

6. Once a response team arrives, and regardless of the origin, on-site control of the event will be
assumed by the responding Crew Chief, Incident Commander, or other person in charge.

HOSPITAL DIRECTIONS:

From Melrose AFR Sundale Valley Road security gate travel east approximately 9.3 miles; turn left on

SR NM-267 and travel 9.4 miles;

turn right onto US-60 and travel 21.0 miles;

turn left at North Wheaton Street and travel 1.0 miles;

turn right on West 21st Street and travel 1.0 miles;

turn left at North Martin Luther King Jr. Boulevard travel 0.1 miles;

take the 1st left.

The route to the hospital is depicted on Figure 4-10.
A copy of the hospital route map is available in all site vehicles.
Additional information concerning emergency procedures is included in Section 4 of the Work Plan

TABLE 4-2

PROJECT EMERGENCY CONTACT INFORMATION

T:\PROJECTS\10-0106 - Melrose AFR LTM Program\TABLES\Summary Tables
Last Updated: 2-7-2011 JMK
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1 Quality Assurance Policy Statement

Quality Assurance consists of a planned system of activities necessary to provide confidence'in
the results of laboratory analytical determinations. The principal objective of GCAL is the
production of high quality analytical data through the use of measurements that are accurate and
reliable for the intended purpose. We are dedicated to providing analytical data and services that
conform to all of the requirements specified and expected by our clients. This Quality Assurance
Program Plan (QAPP) details facilities, personnel and equipment necessary for accomplishing
this objective along with general procedures and practices that will be followed to maintain
adherence to the objective. All policies and procedures have been structured in accordance with
the NELAC standards, the DOD Quality Systems Manual, and in accordance with applicable
state, EPA, and other regulatory agency requirements, regulations, methods, and guidance.
GCAL’s management staff is dedicated to maintaining compliance with both the NELAC
Standard and the DOD Quality Systems Manual.

There is a commitment and dedication by all laboratory staff to produce data of known and
documented quality. This commitment and dedication to quality is fully supported from the
bench level to upper management in order to meet the objectives of our laboratory and best serve
our clients.

GCAL's approach to Quality Assurance starts with the General Manager who delineates policy
and sets goals in conjunction with senior management personnel. Management staff and
laboratory personnel implement policies. All departments are involved in the process by
providing assessment of operating procedures along with recommendations for improvements or
corrections. The QAPP and the appropriate Standard Operating Procedures are distributed to all
laboratory personnel as controlled documents according to SOP QA-001 (Document Control).
All personnel are required to read and comply with this program. :

The Quality Assurance/Quality Control Director oversees prevention, assessment, and correction
procedures for the analytical laboratory and various associated departments within the
organization. These three functions; prevention, assessment, and correction, comprise the
foundation of the laboratory's approach to Quality Assurance. Through this foundation, GCAL’s
management staff is committed to continually improve the quality system.

Prevention covers positive actions taken before or during analyses to insure that the analytical
systems are functioning properly. Prevention includes such things as instrument calibration and
“maintenance, frequent standardization, personnel training and quality control planning.

Assessment is a component of quality control that includes monitoring of performance to

determine precision and accuracy. Examples include duplicate and spike analyses, check
samples, peer review of calculations and validation of methodology.
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Correction is action taken to determine the causes of quality defects and to restore proper
functioning of the analytical system. This includes trouble shooting to correct instrument
malfunctions, or retraining of personnel.

All quality assurance activity requires constant monitoring and documentation to provide
evidence of consistent, valid analytical data. GCAL keeps records of such activities in order to
have available for its clients documented assurance that the data they receive quantitatively
reflect the parameters requested.

The policies and practices of quality assurance/quality control presented in this plan are set forth
as minimums. Additional quality assurance/quality control measures are defined by a specific
project plan.

In the case of discrepancies between this document and SOPs, the SOP shall take precedence. A
list of supporting SOPs including technical procedures are located in Appendix F of this
document.

Randy Whittingfon, CEO
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2 Ethics Policy

GCAL utilizes a clearly stated ethics policy in the form of the following Ethics and Data
Integrity Statement. This agreement is discussed with all new employees during orientation and
is then signed and retained with the employee's training file. Violation of the agreement is basis
for termination of employment. Employees receive training in data integrity annually. Each
employee signs the ethical policy yearly.

GCAL
ETHICS AND DATA INTEGRITY AGREEMENT

I, , state that I understand the high standards of integrity required of
me with regard to the duties I perform and the data I report in connection with my employment at
GCAL. Our core values are honesty, success, service and integrity. I understand that it is critical
for our long-term success that each and every employee aligns with all company core values.

I agree that in the performance of my duties for GCAL and its clients, I shall conform to the
following ethics standards and will report immediately to the Quality Assurance Manager and
the appropriate supervisor any information concerning misrepresentation of analytical data that
includes, but is not limited to:

1) - Altering an instrument computer or clock for any inappropriate purpose;

2) Altering the contents of logbooks and/or data sheets to misrepresent data;

3) Misrepresenting an analyst’s identity;

4) Changing raw data documents with correction fluid;

5) Preparation and submittal of “fake” data packages;

6) Inappropriate calibration techniques such as peak shaving, setting fraudulent integrator
parameters, or use of computer macros that alter QC results.

7) Changing reported results without proper documentation and approval;

8) Altering injection volumes for calibration and misrepresenting the true values;

9)  Failure to comply with standard operating procedures or methods without proper
documentation and approval;

10) Any attempt to misrepresent data or events as they actually occur in the course of data
production, review or reporting;
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11) Disposing of or deleting electronic data files or hardcopy of raw data;

12) All QC and PT samples must be analyzed in the same manner as client samples. This includes
glassware selection, all prep steps, any clean up steps, reagent addition, and analysis, unless
specified to be different by the SOP or reference method;

13) Engaging in any practice that ultimately misrepresents data or narratives in any way.

I will not knowingly participate in any such activity and will not tolerate unethical practices by
others. I understand that confidentiality will be strictly enforced by GCAL when dealing with
these matters. As a further extension of my commitment to this program, I am responsible for
seeking approval to report data resulting from techniques or procedures that deviate from
standard operating procedures, methods, or industry standard practices. Any such reporting of
data will include a laboratory narrative that must be approved by the appropriate supervisor and
the QA Director.

If I am unsure of how to properly handle data generated by me, I am responsible for seeking
advice and approval from the Quality Assurance Director and the appropriate supervisor. I agree
to inform the Quality Assurance Director and the appropriate supervisor of any accidental
reporting of non-authentic data by others or myself within 24 hours of discovery.

I understand that if T knowingly participate in any such prohibited activity, I will be subject to
serious disciplinary action that may include termination by GCAL. I also understand that I face
individual suspension and debarment from all Federal programs should I be convicted of such
practices. I understand that suspension and debarment from all Federal programs affects my
ability to work in the environmental field, as well as, any other professions where government
funding or loans may be involved. I understand the most serious consequence of unethical
conduct can be imprisonment if convicted.

However, it is not the company’s intent to punish anyone for an accidental mistake or oversight.
Employees will not face disciplinary actions in this case. Repeated careless or neglectful
behavior will be subject to corrective action. Covering up a mistake or oversight is not
acceptable behavior and will result in termination. Mistakes or oversights are immediately
reported to the Quality Assurance Director and the appropriate supervisor.

My signature affirms my understanding of the consequences of violating this “ETHICS AND
DATA INTEGRITY AGREEMENT” and my commitment to its intent. My signature further
affirms that I have received formal training on this topic.

(Signature)

(Date)
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3 Administrative Organization

GCAL is organized along clear lines of authority to provide our clients with service that is
efficient and reliable. The organizational structure of the laboratory is shown in Appendix A.

It is the policy of the laboratory that at each management and operational level a designated
deputy or deputies will maintain continuity of service and other functions in the event of
absence of key staff. The deputies are responsible for the completion of duties during the staff
member’s absence. Louisiana DEQ, LELAP must be notified in the instance of the Laboratory
Manager’s absence of more than 65 days.

Position Deputy

General Manager Technical Services Manager
Laboratory Manager (Technical Director) General Manager

QA/QC Director General Manager

Department Supervisor Group Leader

IT Manager Laboratory Manager and CEO

To ensure communication within the laboratory and to communicate project requirements to the
analyst, the laboratory supervisors, report generation, and the Laboratory Manager meet daily
with project management to discuss key issues for that day.

3.1 Roles, Responsibilities, and Qualifications

The following lists the general roles and responsibilities in each level of the laboratory. Resumes
of key personnel are attached in Appendix B.

3.1.1 The CEO directs the functional areas of marketing and finance.

3.1.2 The General Manager bears the primary responsibility for data quality at the laboratory.
The General Manager directs laboratory policies.

3.1.3 The Laboratory Manager (Technical Director) is responsible for coordinating the
activities of all laboratory personnel. The Laboratory Manager assures the commitment
of sufficient resources for the timely generation of data of a known quality. Duties
include monitoring standards of performance in quality control and quality assurance
and monitoring the validity of the analyses performed and data generated in the
laboratory to assure reliable data. The Laboratory Manager must have at least a
bachelor’s degree in Chemical, Environmental, Biological or Physical sciences, or
Engineering, with at least 24 hours of chemistry, and at least 2 year experience in
environmental laboratory testing. A master’s or doctoral degree may be substituted for
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one year of experience. In the event that the Laboratory Manager is absent for a period
of time exceeding 15 consecutive calendar days, they will designate another full-time
staff member meeting the above qualifications to temporarily perform their duties. If
this absence is to exceed 65 consecutive calendar days, all accreditation bodies will be

" potified in writing.

The Technical Services Manager is responsible for coordinating the activities of the
sample administration department, client services, and administrative support personnel.

The Information Technology Director manages the implementation and development of
information technology tools. IT Director is also responsible for the automated data
collection systems used by the laboratory. 'IT Director performs strategic planning for
IT projects based on projected needs of the Laboratory. Interacts with clients to
determine IT requirements such as electronic deliverables.

The Data Validation Manager is responsible for report validation and review. The Data
Validation Manager is also responsible for review of Quality Assurance Project Plans on
incoming projects and implementation of such plans throughout the laboratory. Assists the
lab in method implementation and development. Additional duties include advising the
laboratory on reference methods and improving method performance. The Technical
Director is also responsible for review of final reports. Any discrepancies found in the
data are reported to the appropriate Department Supervisor for review and correction if
necessary.

The QA/QC Director is responsible for the preparation and maintenance of the
laboratory Quality Assurance Program Plan. The QA/QC Director acts as the official
laboratory contact for audits, performance evaluation studies, and project-specific
quality control issues. The QA/QC Director approves and confirms the implementation
of corrective actions. The QA/QC Director is responsible for the approval and
distribution of controlled documents. The QA/QC Director has the authority to
intercede in all areas where quality related problems exist. No work will be released
until the related quality deficiency has been corrected and approval has been given to
proceed forward. The QA/ QC Director reports directly to the General Manager, and is
not in the chain of command of the departments audited. It is the policy of the GCAL
that the QA/QC Director operates independent of the production pressures of the
laboratory. The QA/QC Director must have training in QA/QC and a general
knowledge of the test under the scope of accreditation. In addition, the QA/QC
Director is responsible for implementing, maintaining, and improving the quality
system; ensuring that all personnel understand their contributions to the quality system;
ensuring communication takes place at all levels within the laboratory regarding the
effectiveness of the quality system; evaluating the effectiveness of training; and using
available tools, such as audit and surveillance results, control charts, proficiency testing
results, data analysis, corrective and preventive actions, customer feedback, and
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management reviews in efforts to monitor trends and continually improve the quality
system.

3.1.8 Department Supervisors are responsible for the overall flow of work and data through
the laboratory. They are responsible for the maintenance of accurate SOP's with the
input of the QA/QC Department. Further responsibilities include management of all
activities within their department, ensuring that all instrumentation and equipment meet
performance criteria and calibration requirements, and training of laboratory staff. The
Supervisor is responsible for validating data released from the department. Department
Supervisors inform the Laboratory Manager or Technical Services Manager of project
status and capacity issues. Department supervisors must have experience in the methods
performed in their department and with data validation.

3.1.9 Project Managers act as liaisons between the laboratory and the client. Responsibilities
include sample scheduling, communicating project-specific requirements to laboratory
personnel, review of log-in summaries, notifying the client of any sample receipt or
analytical problems, monitoring the progress of analytical work, and providing data to
clients in a timely manner. Project Managers document client complaints.

© 3.1.10 Analysts/chemists are responsible for the generation of data by analyzing samples

; according to written SOP's. They are also responsible for ensuring that all
documentation related to the analysis is accurate and complete. The analyst/chemist
shall inform the Department Supervisor of quality problems immediately. The
analysts/chemists have the authority to accept or reject data based on compliance with
QC acceptance criteria. Analysts/Chemists are responsible for initial review of all data.

3.1.11 Group Leaders guide the scheduling of sample analysis, ensure there is sufficient staff
available, and perform other duties as directed by the Department Supervisor. The group
leader shall act as the Department Supervisor in the event of absence.

3.1.12 Safety Compliance Officer is responsible for training lab personnel in proper safety
procedures. Safety is responsible for checking and maintaining safety equipment,
maintaining documents regarding waste disposal, safety audits, and MSDS files.

3.2 Personnel Training ;

©Itis the policy of GCAL to hire employees with an educational background and/or experience in
~ an analytical field. On-the-job training takes place for all new employees based on needs
~ identified by the job description and tasks of the position.

' 32.1 Training Program - The training program begins with an orientation program designed to
' familiarize the new employee with safety and chemical hygiene issues, the importance of
QA/QC in the analytical laboratory, general laboratory procedures, and company

policies. All employees undergo training in ethical and legal responsibilities including the
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potential penalties for improper, unethical, or illegal actions. Each employee must read
and sign an Ethics and Data Integrity Agreement. All technical personnel undergo a
training process involving twelve lecture tapes covering basic laboratory functions. A
written test follows each lecture tape. Employees who perform or review manual

integrations as part of their job functions are also trained in manual integration policy and

review and sign a manual integration policy statement.

New employees are under the supervision of experienced analysts and/or the department
supervisors who are responsible for showing them the analytical procedures including the
applicable QA/QC. This training includes review of the Standard Operating Procedure
(SOP), reference methods, and hands-on training with instrumentation or equipment.
Manuals for various methods are available to laboratory personnel. Among the manuals
are current copies of the EPA Test Methods for Evaluating Solid Waste (SW846),
Chemical Analysis for Water and Wastes, Standard Methods, and ASTM methods. The
analyst will perform an acceptable initial demonstration of capability before being
allowed to analyze and post results without direct supervision. This is accomplished by
analyzing four laboratory control samples (LCS) and verifying achievement of acceptable
precision and accuracy requirements of the laboratory. This demonstration will be
repeated whenever there is a significant change to the instrument or test method and
annually. New employees are hired for a probationary period of three months. At the end
of three months the employee's records are reviewed and evaluated for performance and’
productivity and a decision is made whether to continue employment. Additional
information on DOC is described in SOP QA-014.

Ongoing training - GCAL also recognizes development training as a means to increase
the effectiveness of the employee and the organization. Therefore, GCAL utilizes other
training methods along with on-the-job training. Examples of this are seminars,
specialized training by instrument manufacturers, internal training courses, and
encouraging the employees to take related college courses. On-going proficiency is
documented by performance evaluation samples, an annual demonstration of capability,
and /or analysis of blind samples.

Additional training - Training is also necessary for an employee whose performance does
not meet standard requirements. This deficiency is identified in a performance appraisal
or through the occurrence of problems.

Periodic reviews are given to all personnel. The purpose of these reviews is to give
recognition for good work and outline personnel and departmental objectives,
suggestions for improvement and clarification of responsibilities. Other topics that
concern either employee or employer are also discussed at this time.

3.3 Training Files

The QA/QC Department maintains training files for each employee. The records include the
demonstration of capability, training course certificates, in-house or external training seminar
documentation, and ethics and manual integration agreements.
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4 Quality Assurance

4.1 Quality Assurance Responsibilities

The direct and ultimate responsibility for assuring data quality at GCAL rests with the General
Manager. The General Manager develops policies and general quality assurance strategies in
collaboration with the Management Staff and Department Supervisors.

GCAL has clearly defined staff Quality Assurance (QA) responsibilities. The first level of QA
lies with the laboratory analyst, who is responsible for performing the work properly,
documenting it, and obtaining peer review to assure that it meets scientific standards. To
accomplish this, the analyst must have a clear understanding of the analytical techniques and
procedures used and the factors that affect the quality of the results. Analysts' capabilities are
verified prior to conducting analyses and reviewed periodically thereafter.

Analysts must have a working knowledge of the QA policies, including data quality objectives
for laboratory control standards, duplicates, and spikes; an understanding of detection limits and
standard calibration requirements; and knowledge of preventive maintenance techniques. Itisa
requirement that all staff review and follow all applicable SOPs and this Quality Assurance
Program Plan. '

The second level of quality assurance lies with the management staff and Department
Supervisors. Management is responsible for the proper training of analysts and stresses the
importance of accuracy and reliability of results. Management is responsible for the quality of
all analytical data produced. This responsibility includes routine review and approval or
disapproval of all data and inspection of the QC records associated with the data. If the data are
not adequately substantiated, corrective action is taken.

The QA/QC Director supports the entire process of the QA/QC program. This includes
administration of the program as outlined in this manual, maintenance of QA records including
this QAPP, and preparation of reports to management covering QA activities. The QA/QC
Director or designee performs periodic audits of the QA procedures and staff for all departments,
establishes and maintains accreditation for regulators, and coordinates all performance audits
(e.g. check sample programs). The QA/QC Director also oversees the corrective action program.

4.2 Performance audits (PT studies)

GCAL participates in at least two Water Pollution studies, two UST studies, and two Hazardous
Waste studies annually. The QA/QC Department orders the necessary studies at approximately
six-month intervals from a NVLAP approved vendor. When samples are received they are
logged into the LIMS as a work order. All PT studies are analyzed as client samples with the
normal batch QC performed. It is the policy of GCAL that PT studies are handled as client
samples throughout the analytical process. Itis inappropriate to analyze multiple duplicates or
dilutions unless this procedure is described in the approved analytical SOP as the required

Page 12




Quality Assurance Program Plan
Revision: 29

Date: August 20, 2010

Page 13 of 54

analytical method for all sémples. Any problems with PT samples shall be immediately
communicated to the QA/QC Department.

Samples are reviewed in a different manner than client samples. The QA/QC Department is
responsible for the final review and reporting of PT results to the PT provider. PT results and
batch QC is reviewed carefully. Also reviewed are sample prep for appropriate dilution, reported
concentration, consistency across methods, logical results, and transcription errors. Batch QC
failures will necessitate re-analysis of the PT sample, or comments in the case narrative. If, in
the QA/QC Director’s opinion, GCAL must withdraw from a PT study, the primary accrediting
authority shall be informed in writing. Results are reported to the PT provider, generally by fax
or electronic submission.

The QA/QC Director shall review scored results for performance and accuracy. Results scored
“Not Acceptable” shall be thoroughly reviewed to determine the cause of the failure and
corrective action performed. In all cases a corrective action (rapid response) PT sample or blind
QC sample shall be analyzed for any failed method/analyte/matrix. Documentation of scored PT
results, raw data, and corrective action shall be kept on file. In addition, once root cause
analysis, corrective action and additional proficiency testing are complete, this information 1s
submitted to LDEQ, ACLASS, and all other pertinent accrediting bodies that require this
information.

It is inappropriate for any personnel to share results or to attempt to obtain results from any other
participating laboratory or PT provider.

GCAL utilizes the first WP Study of the year to meet DMR requirements for clients that use
GCAL for analysis of samples regulated by a discharge permit. Samples are analyzed, reviewed,
and the applicable results are reported to the client. It is the intention of GCAL to submit results
to the client at least one-calendar week before results are due to the DMR provider.

It is the responsibility of the QA/QC Director to maintain compliance with NELAC and DOD
regulations regarding PT analysis and reporting. Compliance includes passing two of every three
studies and performing PT studies for every matrix/method/analyte offered by approved PT
providers. Experimental studies shall be performed as required. The QA/QC Department shall
suspend any matrix/method/analyte combination that fails two of the three most recent PT study
until the laboratory meets the requirements of initial acceptability. See SOP QA-015 for more
details.

4.3 Accreditation

GCAL is an accredited NELAC laboratory (Certificate number 01955). The primary accrediting
authority is the Louisiana Environmental Laboratory Accreditation Program (LELAP)
administered through Louisiana Department of Environmental Quality. A full list of
accreditations held is maintained in the QA Department and is listed in Appendix E.
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Compliance with and maintenance of laboratory accreditation is the responsibility of the QA/QC
Director. Scope of application and certificates shall be kept on file and scanned and stored
electronically. All correspondence with accrediting authorities shall be kept on file.

Maintenance of accreditation is based on compliance with NELAC Chapter 5 and associated
appendices. It is the responsibility of the QA/QC Director to read and implement changes when
each addition is approved for use.

4.4 Quality Control

This section describes the types of quality control samples used in the laboratory and how they
are used to assess data precision and accuracy. When the analysis of a sample set is completed,
the results will be reviewed and evaluated to assess the validity of the data set. All QC is
processed and analyzed using the same conditions as the samples.

4.4.1 A reagent and/or method blank is prepared and analyzed with each set of samples. Field
blanks (if provided by the client) are analyzed to determine possible sample
contamination during collection and shipment to the laboratory. Trip blanks are
applicable to volatile organics analysis (VOA) where volatile contaminants can be
introduced from ambient air on site, during shipment, and in the laboratory. Storage
blanks are also used in volatile refrigerators and analyzed every other week. The reagent
and/or method blank results are evaluated for high readings characteristic of background
contamination. If high blank values are observed, laboratory glassware and reagents shall
be checked for contamination and the analysis halted until the system can be brought
under control before further sample analysis proceeds. The concentration of an analyte in
a reagent blank must be less than ¥ the reporting limit or less than 5% of the analyte
detected in the associated samples. Field blank results are evaluated for high readings
similar to the reagent and/or method blanks described above. If high field blank readings
are encountered, the procedure for sample collection, shipment, and laboratory analysis
will be reviewed. If the reagent and/or method blanks and the field blanks exhibit
significant background contamination, the source of contamination is probably within the
laboratory. In the case of VOA's, ambient air in the laboratory and reagents shall be
checked as possible sources of contamination. If method blanks are not acceptable, the
associated samples must be re-prepped and analyzed. For storage blank criteria, please
see SOP GEN-010 for details.

442 A Laboratory Control Standard (LCS) consisting of an interference free matrix spiked
with the analytes of interest, or a representative list of the analytes of interest, is prepared
and analyzed with each batch of twenty or fewer samples. Some projects, such as DOD,
require that all target analytes be spiked. This information is documented by the project
manager as a comment in the profile. Analysts are responsible for checking comments in
their workstation. Analyte-free reagent water is used for water samples. A purified solid
matrix such as Ottawa sand, Teflon beads, or sodium sulfate is used for soil or solid
samples. For those tests that it is difficult to obtain a suitable solid matrix for spiking,
analyte free reagent water is taken through the preparation and analysis procedure. A
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standard reference material is allowable for use as an LCS. The results of check standard
analyses are compared with the true values and the percent recovery of the check
standard is calculated. If correction is required, the check standard is reanalyzed to
demonstrate that the corrective action has been successful. Acceptable accuracy (control
limits) is a requirement of the method or determined by the laboratory by the use of
control charts.

A matrix spike (a sample to which known concentrations of target analytes have been
added before sample manipulation) is performed on one sample in each batch of twenty
or fewer samples for those tests that spiking is applicable. The observed recovery of the
spike versus the theoretical spike recovery is used to calculate accuracy as defined by
the percent recovery. If the accuracy value is outside the control limits for the given
parameter, the LCS is reviewed to verify the analytical system is in control. The
failure is a result of an error or the matrix. If the accuracy value is outside the control
limit, the sample set (parent sample, MS/MSD, or duplicate) is reanalyzed for the
parameter in question, unless insufficient sample volume is available or the samples are
past holding time. Generally, matrix spike control limits are set as the LCS control
limits. Use the same spike list and concentration as required in the LCS.

A duplicate for each matrix type is included in each batch of twenty or fewer samples.
Routinely, the laboratory includes a matrix duplicate (a sample the laboratory divides into
two aliquots) in inorganic test batches and a matrix spike duplicate (a duplicate of the
matrix spike) in organic test batches. The type of duplicate to include in a batchis
modified based on specific project requirements. A Laboratory Control Standard
Duplicate (LCSD) is included if insufficient sample is available to perform a duplicate on
a sample. Duplicate sample analysis for the sample set is used to determine the
precision of the analytical method for the sample matrix. The duplicate results are used
to calculate the precision as defined by the relative percent difference (RPD). If the
RPD is above the control limit, the sample set shall be re-analyzed for the parameter in
question or the failure is documented in the case narrative. In inorganic analysis,
RPD's are not considered applicable if the concentration in the sample/duplicate is less
than 5X the reporting limit.

If required by the method, each sample is spiked with the appropriate surrogate standards
prior to extraction and analysis. The results of surrogate standard determinations are
compared with the true values spiked into the sample matrix. The percent recoveries of
the surrogate standards are calculated and reported with the sample results. If recoveries
are outside the control limits, corrective action or comment in the case narrative is
required. Surrogates are reported as diluted out, in an analysis requiring extraction, if a
dilution greater or equal to 10X is performed on the sample. The specific corrective
action required is documented in each SOP. Surrogates are used to monitor instrument
performance, extraction performance, and matrix affects in each sample analyzed.
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Internal standards are added to GC/MS Volatiles, GC/MS Semi-volatiles, and select GC
methods prior to analysis. A continuous flow internal standard is used for ICP analysis.
Internal standards are used to correct for minor variations in retention times and/or
response. In most cases internal standards are defined in the method. If not defined an

" internal standard that is similar in response but not present in the sample (such as

deuterated or less common isotopes) shall be used. Internal standard performance is
monitored as part of the method performance for response and, if applicable, retention
time.

An independent calibration verification (ICV) is analyzed following an initial calibration
and before any samples are analyzed. The ICV isa standard from a different
manufacturer from the initial calibration, if available, or an independent lot if there is
only one supplier.

4.5 Statistical Control

As part of the analytical quality control program, the precision and accuracy for each analytical
method is established by the use of control charts. The charts are used to assess the method
performance over a period of time. A minimum of twenty measurements of precision and
accuracy are used to establish a chart. In general, control limits of + hree standard deviations
are utilized. Marginal exceedences shall also be charted using + for standard deviations if
marginal failures are allowed by the project.

4.5.1

452

453

Control charts are developed to predict trends (positive or negative) in the analytical
processes and to determine when an analysis is out of control. Examples of situations
that show up in control charts are:

o Shift in mean - this is usually caused by incorrectly prepared standards or reagents,
contamination of sample, problems in instrument calibration, or analyst error.

o Trend of mean downward - this is usually caused by deterioration of standards or
reagents.

e Trend of mean upward - this is usually caused by concentration of standard due to
evaporation of solvent or deterioration of reagents.

e Increase in variability - this is usually caused by poor technique by the analyst or
deviation from procedure.

Precision is the measure of how closely multiple analyses of a particular sample agree
with each other. To determine the precision of the method and/or laboratory analyst, a
routine program of duplicate analyses is performed. The results of the duplicate
analyses are used to calculate the relative percent difference (RPD), which is the
governing quality control parameter for precision. The relative percent deviation (RPD)
for duplicate analyses is defined as 100 times the difference (range) of each replicate
set, divided by the average value (mean) of the duplicate set.

Accuracy is the measure of the closeness of an observed value to the “true” value
(theoretical or reference value or population mean). The accuracy of an analytical
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method and/or the laboratory analyst is based on the analysis of laboratory control
standards. The results laboratory control standards are used to calculate the quality
control parameter for accuracy evaluation, the Percent Recovery (%R). The %R is
defined as 100 times the observed concentration divided by the true concentration of the
spike.

Uncertainty can be calculated using the Quality Control based Nested approach as
described in SOP QA-013. Uncertainty will only be calculated if requested by the client.
The approach uses batch QC over a period of time. This approach can also incorporate
sample uncertainty if field QC is available. A minimum of twenty measurements 1is
required.

4.6 Audits

Internal audits are scheduled and documented by the QA Department. A member of the QA
Department or designee performs the audits as described below. As part of the scheduling, all
technologies and Departments must be reviewed at least annually. Audits are documented with
records maintained in the QA Department. The goal of internal audits is to determine if lab
activities meet the requirements of the quality system and the NELAC standard.

4.6.1

4.6.2

System audits are performed to determine if all aspects of the QA program are
operational. Through use of a checklist (published NELAC checklist), the QA/QC
Director reviews all information pertaining to QA system, summarizes the situation and
notes any deficiencies. A report is prepared based on the audit and is distributed to \
management in a timely manner. The report is also discussed with laboratory personnel
so that a concerted effort can be made to correct any deficiencies as well as provide
positive feedback. The QA/QC Director reviews the following elements of the
program:

e Sample handling, including custody and storage procedures

o Sample analysis

e Records

e Preventive maintenance

Check sample programs (proficiency testing)

e Training

e Project Management

o Report Generation

Method audits are performed throughout the year. These audits focus on a specific
method or technology. An analyst is observed performing the method including QC and
client samples. The goal of the audit is to determine if the SOP is being followed and
traceability of the standards and documentation is maintained. Additionally, the SOP is
reviewed for method compliance and is updated as necessary. Part of the system audit is
performed at this time including training of analyst performing the tests and performance
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in the PT program. After the audit a report is issued to the supervisor. Follow-up audits
are necessary to determine if changes are being implemented.

Monthly audits are performed to check support system compliance. A member of QA
staff performs these audits and a report is issued to the General Manager and Laboratory
Manager. Follow-up and corrective action is performed as necessary. At least the
following items are reviewed:

e Calibration of support equipment.

e Temperature checks of ovens, incubators, refrigerators, and freezers are performed
daily.

Logbook documentation and review, and use of strikeout corrections.
Expiration of standards used.

Sample chain of custody and tracking of samples.

Re-Extractions.

Certificate of analysis.

Scheduled equipment maintenance is performed.

Tag-out policy is used.

Storage blank analysis.

Safety equipment is being maintained.

Labeling of Standards and Reagents

Chain of Custody Procedures

External audits and assessments are scheduled through the QA/QC Director with
regulators and clients. It is the policy of GCAL that all information pertaining to that
client or scope of accreditation be available for review by the auditor(s). Client
confidentiality must be maintained throughout the audit process. The QA/QC Director is
responsible for monitoring the audit, reviewing all findings, issuing a corrective action
plan in a timely manner, and follow-up to ensure agreed changes are implemented. All
documentation pertaining to the audit is kept on file.

Annual Management Review - The management will review the laboratory quality
system annually. The review will ensure the suitability and effectiveness of the quality
system and introduce any necessary changes and improvements. This is a system wide
assessment. After the review, the QA/QC Director shall write a report summarizing the
findings and any new policy decisions. The review will include at least the following:

Matters arising from the previous review

Suitability of policies and procedures

Reports from managerial and supervisory personnel
Outcome of recent internal audits

Corrective and preventive actions

Assessments by external bodies

e Results of interlaboratory comparisons or proficiency tests
e Changes in volume and type of work
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e Client feedback and complaints
e Staff training needs
o Quality control activities

4.7 Nonconformance/Corrective Actions

A non conformance is any indication or judgment that a product or service has not met the
requirements of the relevant specification, contract, or regulation. It is the state of failing to
meet the requirements. Corrective action is the action taken to eliminate the causes of an
existing non-conformance to prevent recurrence. Nonconformance identification and corrective
action are a integral part of GCAL’s plan for quality assurance in sample analysis. Every
attempt is made by laboratory staff to comply with any requirements set forth in methods,
standard operating procedures, GCAL’s Quality Assurance Program Plan, and any client or
program specific requirements. When non-conformances occur and are not correctable on the
spot, the occurrence is documented in the case narrative of the final report and the client is
notified on the nonconformance. When errors, deficiencies or out-of-control situations
develop, corrective action is initiated. The following nonconformance identification and
corrective action programs are used in the laboratory and are described below.

47.1 Laboratory non-conformances and corrective actions are documented on a Non-
Conformance/Corrective Action Form (NCCAF). NCCAF’s are tracked by a controlled
logbook and maintained by the QA department. Any GCAL employee that identifies a
non-conformance shall initiate corrective action by notifying the QA/QC director or
laboratory manager, or they can initiate the process by filling out the non-conformance
section of a NCCAF and submitting to the QA/QC director. Once initiated, it is the
responsibility of the QA/QC director to see that a root cause analysis is performed, a
resolution is identified and any follow up action determined necessary is completed. If
corrective action is determined to be unsuccessful, the process is repeated. When
identified non-conformances result in a change to reported data, a corrected report is

- prepared, the client is notified of the change, and the corrected report is submitted to
the client. The correct report file copy is then attached to the top of the original report

file copy.

472 Sample integrity problems determined at login are documented in a Login Discrepancy
Form. This form is completed at the time the discrepancy is noted at login and forwarded
to the assigned project manager. It is the responsibility of the assigned project manager
to contact the client for instructions. These instructions are documented on the form. If
the client request to proceed with analysis, this is communicated with login personnel and
the samples are released for analysis. If re-sampling will occur the samples are sent to
disposal. The original Login Discrepancy Form is kept in the report file copy.

4.7.3 On-the-spot or immediate action usually applies to spontaneous, or generally non-
recurring problems, such as an instrument malfunction. Any staff member who
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detects/suspects nonconformance to previously established criteria or procedure in
equipment, instruments, data, methods, etc. shall immediately notify the appropriate
department supervisor and/or Laboratory Manager. In many cases, the staff member
will be able to correct the problem. Acceptable on-the-sp ot corrective actions are
documented in SOPs and in maintenance logbooks. Examples include re-analysis of a
failing LCS, re-extraction, etc. Trends in re-extracts are monitored. When a trend is
identified a root cause corrective action is triggered.

474 Prep non-conformances are documented on a Re-extract Form and are logged and tracked
by a controlled logbook. Reason for the prep batch re-extraction can include method
blank failures, LCS failures, and surrogate failures. Trends in re-extractions are
monitored by the QA department. When trends are identified, a corrective action is
initiated to determine the root cause using the steps described above in section 4.7.1.

475 1If the result of a corrective action or audit cast doubt on the validity of a sample result,
the client must be notified. Client notification and further instructions must be
documented.

4.8 Customer Inquiries/Complaints

Customer inquiries and complaints are initially received by project managers. If the inquiry
requires follow-up action, the project manager fills out a Client Inquiry Form and logs the
inquiry into the Client Inquiry Logbook. The inquiry is then sent to the supervisor of the lab or
to a member of management for investigation. Following the investigation, a response is
recorded on the Client Inquiry Form and the client is notified of the outcome of the investigation.
This investigation can include a complete review of the raw data and reanalysis of the sample if
applicable. If the inquiry uncovers a lab error and involves further corrective action, the project
manager then completes a Corrective Action Form and logs the corrective action into the
Corrective Action Logbook. At this point, the corrective action is turned over to the QA/QC
department for follow-up and review. If required, the final report is reissued with the appropriate
corrections. The report is marked as resubmitted and the reason for the resubmittal is
documented in the case narrative.

4.9 Service to Clients

Periodically, GCAL will seek feedback, both positive and negative, from customers in an effort
to identify areas where improvement is needed. This feedback can come from audit reports
submitted to us by various clients or through questionnaires which are sent out to customers.
This feedback is then used to improve our quality system, testing activities, and service to our
clientele. In addition, sometimes immediate communication or feedback is need to clarify certain
aspects of upcoming projects or to correct encountered problems with current projects.
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5 Data Documentation, Validation, and Reporting

Data validation is performed to check data integrity and to verify that the data is correct and of
an acceptable quality. Data integrity involves reviewing all documentation for errors and
mistakes. It includes review for correct documentation of sample ID's, verification that
holding times were met, transcription errors, correct calculations, complete records, and for
acceptable chain of custody documentation. A review of the data is performed to verify the
results and to assure that all QC is within acceptable criteria. The data is reviewed according
to the criteria that applies to the particular analysis and according to the client specific project
requirements. The reviewer will identify unacceptable data and initiate the appropriate
corrective actions. The documentation of data shall be performed in a manner that allows for
the historical reconstruction of results by internal or third party validators.

5.1 Recording data

All raw data is recorded in bound books and/or by instrument printout. This includes
calibration, LCS, matrix spikes, duplicates, reagent blanks, calculations, dilutions and any
notations concerning a given analysis. If data is recorded by hand, it must be done in ink. It
is inappropriate to have pencils, erasers, or correction fluid at the bench.

Data is kept either as a hardcopy, electronically, or both. All data must be protected by the
use of audit trails, passwords, and controlled logbooks. If changes or corrections are
necessary, it must be performed in a way that maintains the integrity of the data. Changes
must be initialed and dated and corrections made using a single line strikeout. If the record
does not allow space to clearly show the change, write it in the comments or at the bottom of
the page. If electronic files must be changed, the file must be renamed so original information
is not lost. If an entire batch of data must be reprocessed all files must be renamed. Reasons
for doing so must be written in the comments and/or fully documented using a correction form.
At no time shall data be obliterated for any reasons.

Electronic data is backed up and protected by the IT Department. All schedules and
procedures are fully documented in IT SOPs.

5.2 Data Reduction

Data reduction includes all activities that convert instrument/computer responses into
reportable results. This involves calculations, compound identification, and QC sample
calculations. Final results are obtained by direct reading from the instrument or calculations
based on instrument readings, output, or responses. Manual data reduction is performed by
calculating results with the appropriate formula. Manually entered information such as the
sample ID is reviewed for accuracy on the hard copy. Computer data reduction requires that
the analyst verify information used in final calculations is entered accurately. The analyst must
also review the raw data for properly identified components, possible interferences,
confirmation requirements, and acceptable readings for multiple integrations.
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5.3 Data Review

5.3.1 All data undergoes an extensive review process. The analyst performs the first level,
often as the analysis is being performed. Data is uploaded or manually entered into the
LIMS. This review includes the following:

e The calibration meets SOP/project criteria and frequency, and it supports the
required detection limit.

e All reagents and standards used within expiration date.

e The method blank pass criteria.

 All applicable QC is performed and meets criteria.

e Dilutions performed as necessary, and the reason documented.

e Is there anything unusual about the sample that is affecting the data? This
includes submitted duplicates that are obviously different, presence of
interference, analysis past hold time, etc.

e All documentation is complete.

See SOP QA-002 for more details on analyst review.

It is the analyst’s responsibility to document any problems and communicate these to the
supervisor. If an immediate solution is not found, such as one re-analysis of QC that passes
criteria, the problem(s) must be communicated to the Laboratory Manager, Technical Director,
QA/QC Director, and/or Project Manager. An Analyst is not authorized to continue with an
analysis if the calibration or QC results violate a requirement of the SOP or project. Notify the
supervisor immediately and start the corrective action process. Samples shall be held until
further documented instructions are received.

532 The data is then reviewed and validated by the Department Supervisor or designee.
Data is validated in the LIMS. This review includes the following:

e The data meets SOP and/or project requirements, including acceptance criteria,
frequency of calibrations and QC, and detection limits.

e A set of analyses is logical. For example nitrite is not greater than nitrate +
nitrite.

e All calibration/QC failures are clearly described in the batch exception reports.
This includes descriptions of allowed failures such as an allowed number of
marginal exceedences in the LCS.

e Dilutions are described in the batch exceptions.

e Times and dates are logical and correct.

e Documentation is complete so that the data can be reconstructed based on the
information provided.

e Standards and reagents are used appropriately.

e All storage and preservation requirements were met or violations fully
described.
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Data is consistent with historical results when available.
Result is within permit requirements when known.
Calculations are correct.

Manual integrations are appropriate and documented.

See SOP QA-002 for more details on secondary supervisor review.

5.4 Data Validation
After the complete package is assembled, the data validation manager or his designee will review
the data. This review will include the following at a minimum:
e The correct package has been prepared.
e The package is complete (includes all requested analysis, forms, reports, chain
of custody, and raw data as appropriate).
e Project Specific Data Quality Objectives and/or GCAL requirements have been
achieved.
e Exceptions and any information that can impact the data are clearly identified in
the case narrative.
o Data is flagged appropriately and the data flags are clearly defined.
e Raw data and data reports are consistent.
All samples have been analyzed and IDs are correct.
Reporting limits are supported by the calibration.
e Dilution schemes are justified and correct.
e Calculations are correct.

If problems/questions are identified during review, a corrective action form must be completed.
The corrective action identifying the problem and the report is sent back to the supervisor(s) for
review and correction. Following review and correction, the report is returned to the validator.
All steps are documented using the corrective action form. Once complete the corrective action
form is returned to QA/QC Department. If the problem is systemic, the corrective action must be
forwarded to the QA/QC Director for review and oversight.

5.5 Data Reporting

Hardcopy and electronic reports are the laboratory’s product. It is therefore imperative that
the report accurately and completely reports results determined by the lab. Any modifications
or departures from SOPs are clearly communicated in the report by the use of data qualifiers
and the case narrative.

When all requested analysis have been reviewed and validated by the supervisor(s) a
preliminary report is sent via e-mail if requested by the client. This report is subject to change
if review of the data by report validation indicates a problem. The client shall be contacted
about changes in the preliminary report as soon as they are identified and corrected. The final
report is then printed. GCAL has the capabilities to produce several levels of reports. These
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include a LIMS report with batch QC, a CLP like forms package, a full CLP like deliverable
package, and various other formats. The client specifies the level of reporting when the
samples are submitted. '

After the reports have been authorized and signed by the Validation Manager or designee they
are sent through the project manager for release to the client. The QA Director or designee
must review a minimum of 10% of all federal program reports, including DOD/AFCEE
packages. The QA review is performed following the release of the final report outside of the
day-to-day process. The Project Manager is responsible for checking that the report level is
correct and the report is signed. After final approval of the reported data, various electronic
deliverable formats can be produced to submit data by electronic means. See SOP’s LAD-003
and QA-003 for more details on assembling final reports, reviewing final reports, and QA
review.

5.5.1 All test reports include the following: _

e A cover page that includes a title, “Analytical Results”, name, address, and
telephone number of the laboratory, work order number, which uniquely identifies
the report, and the name and address of the client, contact, and project name, and
NELAP certificate number,

e GCAL contact person for questions,

e Pages are numbered sequentially with a total number of pages written in the
Laboratory Endorsement page, or numbered as # of total # (for example 1 of 50),

e Signature of Data Validation Manager or designee,

e Statement that the report relates only to the samples reported,

o Statement that the report shall be reproduced only in full and with the written
permission of GCAL,

e Case narrative indicating any anomalies, method or QC failures during sample
analysis,

o A report sample summary including the sample ID, lab ID, matrix, and collection
and receipt date/time.

e The test results that include prep and analytical methods, prep and analysis date
and time, prep and analysis batch, weight or volume of sample prepped/analyzed,
units, indication of dry weight correction where applicable, results, reporting
limits, and data qualifiers,

e QC summary with qualifiers as appropriate, and

¢ Chain of custody, log-in check sheets, and log-in discrepancy form where
applicable.

5.52 Additional information shall be provided to clients when requested through reports. This
information includes:

e Copies of raw data and logbook entries for submitted analysis,
e Instrument calibration summary and raw data,
e Method detection limits,
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e Summaries for surrogate recoveries, internal standards, instrument tune, and
method blank summary,

e Manual Integration Summary

e Additional information as requested.

e Identification of sub-contracted work.

5.6 Sub-contracting

Sub-contracting laboratories will be reviewed with an emphasis on their overall quality control
practices and compliance to GCAL quality assurance requirements. GCAL bears the
responsibility of all sub-contracted work performed by a sub-contractor selected by GCAL.
Any laboratory used for subcontracting must be certified or accredited if required for the
project and documentation of such must be kept on file. The QA/QC Department or project
manager will submit a request to the lab to provide verification of certification or will notify
the appropriate accrediting authority to verify certification. Project requirements must be
communicated to the sub-contract lab in a timely manner. When data is received it is reviewed
by report validation. GCAL will facilitate any client comments Or complaints regarding sub-
contracted data. The sub-contract laboratory must have successfully completed an assessment
by the applicable DOD component (AFCEE, DOD QSM, Army Corp, etc.) for use in all DOD
work. The sales representative and project manager verifies compliance with the DOD QSM
or other project criteria before the start of the project. Records of compliance must be
supplied by the sub-contract lab and kept on file. If testing is subcontracted to another
laboratory, the client will be notified in writing.

5.7 Data Storage

The laboratory will retain all records related to sample analysis including raw test data,
calculations, derived data, calibrations and copies of test reports. These records are archived
in accordance with regulatory requirements for a minimum of ten years or as required by
specific client contracts. If the laboratory is going out of business, clients will be notified at
Jeast 60 days (if time permits) prior to closure of the laboratory and will receive a final report
for all submitted samples. The client notification will request instructions on the retention or
distribution of laboratory records and will provide contact information for after the closure.

Software/hardware permitting the access of electronic data must be maintained.

The copy of client reports is stored in a room requiring key-card access. All reports must be
signed out using the archived reports logbook. Client reports and chain of custodies are also
scanned for electronic storage. All archived logbooks, corrective actions, PT results, training
records, and other QA/QC reports are stored in a locked storage closet. Only members of the
QA/QC Department have access to these records. Written and printed data records (bench
sheets, logbooks, electronic printouts, etc.) are scanned before being boxed and placed in
storage. Electronic data is stored on a dedicated server. This server is backed-up daily.
Approximately 1 year of electronic data is accessible at workstations. Data removed from the
servers and stored on tapes can be reloaded by submitting a request to IT. The safety officer
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keeps safety and disposal information. The Comptroller in locked files keeps personnel
information.

Archived data is stored on-site until capacity is met. The oldest archived data is then moved to
a secure storage facility. The storage and on-site facility are monitored and protected from fire
and theft. Electronic data storage is free from magnetic sources. It is the goal of GCAL to
have redundant copies (hard and electronic) to prevent loss of records due to being misplaced
or environmental deterioration or catastrophe.
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6 Facility Description and Equipment

6.1 Laboratory Facilities

GCAL is a full service environmental laboratory. The laboratory was established in 1979 with
a staff of two and has grown to its present size of over 50 employees operating in a modern
laboratory space of 20,000 square feet.

The laboratory's working areas are subdivided into areas for instrumental analysis, wet
chemistry and sample preparation. These areas are designed to allow for a safe and
comfortable working environment with special attention having been given to ventilation,
airflow patterns and environmental controls. Administrative and Marketing areas are located
for optimization of supervision and to allow for efficient handling of paperwork and results.
The laboratory is protected by an electronic security and fire monitoring system. A floor plan
of the facility is included in Appendix D.

6.2 Procurement and Inventory Control

Chemical reagents, solvents, gases, glassware and general chromatographic supplies are ordered
as needed to maintain sufficient quantities on hand for use. Purchase orders are maintained as an
inventory control of materials ordered by the laboratory. All orders are processed through
central receiving and routed to the appropriate departments. Routine supplies are maintained on
site in an inventory control stock room.

The purchase of analytical instrumentation is based on anticipated sample volume and the need
to maintain superior quality data. Specifications are carefully examined to be sure new
instrumentation meets current and anticipated needs. Warranty and service contract information
is gathered at the time bids are reviewed and this information is considered in making the final
selection. An extensive performance check-out before the instrument is accepted is mandatory.
New equipment must undergo a rigorous method validation before being put into pr'oduction.
Operators of new instruments are sent to training courses if necessary.

Inventory records are maintained for all major capital equipment. Major suppliers of
consumable items are:

“Allometrics Templet & Templet Dionex
Fisher Scientific Company Supelco CPI
Environmental Express Perkin-Elmer Shimadzu

6.3 Capital Equipment

Laboratory equipment and instrumentation are maintained in compliance with instrumentation
manuals. All equipment is kept in working condition to allow for conformity to each approved
method. The key instrumentation such as Gas Chromatography, Gas Chromatographs/Mass
Spectrometers, ICP and Atomic Absorption Spectrometers has maintenance contracts with their
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respective suppliers. A list of instrumentation and equipment is maintained by the QA/QC
Department and is included in Appendix C.

6.4 Equipment Operation and Calibration

Equipment is defined as any non-disposable mechanical and/or electronic device used in the
generation or measurement of data.

6.4.1 The calibration of instruments and support equipment is required to ensure that the
analytical system is operating correctly and functioning within acceptable precision,
accuracy and sensitivity limits. Calibration is defined as the systematic determination of
the relationship of the response of the measurement system to a known standard. The
calibrations or calibration checks are performed with reference standards traceable to
primary standards (e.g. NIST or other certified standards). If traceable chemical standards
are not available, standards are prepared according to the laboratory quality control
procedures or the project's requirements. The calibration requirements for each type of
equipment or instrument are defined in the standard operating procedures. Additionally,
specific requirements are defined in a project plan. Table 6-1 summarizes the calibration
requirements of the lab.

6.4.2 Tt is the responsibility of the analyst to verify that the instrument configuration and
operating conditions used satisfy the analytical requirements and to maintain quality
control data confirming instrument performance and analytical results. The inability to
achieve calibration is an indication that the equipment needs maintenance. It is not
acceptable for an analyst to repeat analysis of calibration or QC standards beyond what is
allowed by the SOP until “acceptable” results are achieved.

6.4.3 If equipment outside the permanent control of the laboratory is used, it must meet the
same criteria. The laboratory shall ensure that the function and calibration status of the
equipment is checked and shown to be satisfactory before it is put into service. The
equipment must meet all requirements of LADEQ regulations/NELAC standards.

6.5 Equipment Maintenance

Maintenance is defined as cleaning and/or replacing equipment components to assure that the
equipment has been properly and periodically serviced and is in satisfactory condition. The
equipment manual is a good guideline to determine preventive and routine maintenance
schedules. These manuals also assist in identification of commonly needed replacement parts
so that an inventory of these parts can be properly maintained.

6.5.1 A maintenance log is issued for each piece of equipment. It shall be maintained by the
analyst to describe problems, the maintenance performed on the instrument and
outcome. This includes routine service checks by laboratory personnel (unless
described in the SOP) as well as factory service calls. This log also provides a written
source for future use in preventive maintenance. The logs are periodically reviewed by

QA.
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6.5.2  In order to prevent system down time, minimize corrective maintenance cost and to
help insure data validity, GCAL uses a system of preventive maintenance. All routine
maintenance is performed as recommended by the manufacturer. Maintenance
contracts are purchased for most instruments. This insures periodic preventive
maintenance visits by factory authorized service representatives and immediate service
for corrective actions if required.

6.5.3 When a piece of equipment is deemed defective, it is taken out of service and identified
with an "OUT OF SERVICE" label. For support equipment such as balances, ovens,
coolers, and pipettes, the QA/QC Department is notified so that proper servicing and
repair can be scheduled. The analysts perform routine and preventive maintenance for
major instrumentation. If outside service is necessary, the Department Supervisor
schedules it, with approval from the Laboratory Manager. Satisfactory instrument
performance must be verified prior to returning to service any repaired equipment.

6.5.4 Table 6-1 is a list of support equipment calibration frequencies. In addition to the stated
frequencies, calibrations are performed prior to first use and upon evidence of deterioration.
Class “A” glassware is only verified upon evidence of deterioration. Calibration acceptance is
based on 10 replicate measurements. See SOP GEN-010 for more details.

Table 6-1 Equipment Calibration

Equipment Calibration* Frequency

Analytical Instrument Traceable standard Each day of use or as required by
instrument manual

Oven and Refrigerator Calibrated thermometer Each day of use

Thermometers NIST Thermometer Annually (Mercury), Quarterly
(Digital)

NIST Thermometer Certified off-site As required by certificate

Balance Certified weights Each day of use, certified semi-
annually

Weights Certified off-site As required by certificate

Adjustable pipettes Weight Each day of use

Non standard lab ware Weight By lot

Non-class A volumetric Weight Quarterly

Agitators (TCLP, SPLP) Stop watch Monthly

* Acceptance criteria are included in logbook used to document check, or in certificate.

6.6 Reagents

6.6.1 All solvents used for preparation of standards must be of acceptable purity to not interfere
or invalidate the test. Purity of reagents must meet the reference method requirements

and must not invalidate the test as shown by the acceptability of method blanks.

6.6.2 Reagents must be stored as specified by the manufacturer, and must be disposed of after
the expiration date. If no expiration date is supplied, label acids and bases for five years

from receipt, and other reagents as one year from receipt.
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Neat chemicals must be stored as specified by the manufacturer, and must be disposed of
after the expiration date. If no expiration date is supplied, label the neat chemicals for 10
years from receipt.

All reagents must be in labeled bottles with the date of receipt and date opened marked in
permanent marker.

Reagent water is available throughout the lab. GCAL uses de-ionized water supplied by
US Filter. The water conductivity is monitored daily and is serviced when necessary.

6.7 Standards

Preparation of standards for calibration or QC must be made from materials of known purity,
(98% or better preferred) or from purchased concentrates certified by NIST, EPA, or other
acceptable agencies. '

6.7.1

6.7.2

6.7.3

Stock standards can be kept up to one year if the manufacturer indicates no expiration
date. Upon preparation of the standard, the following items must be recorded on the
bottle containing the standard: laboratory assigned ID, standard name, concentration,
initials of the analyst preparing the standard, date prepared, and expiration date. All other
information regarding the standard including solvent used, lot number(s) of solvent used,
the analyte source, purity and lot number, expiration date, concentration, dilution
procedure, analyst's initials, and date prepared must be entered in the log book.

Preparation of intermediate standard solutions is necessary for many tests. These working
standards include calibration standards, spiking solutions, surrogate solutions, internal
standard solutions, etc., and must be stored as suggested by the manufacturer when not in
use. Working standards for the analysis of volatile organic constituents must be prepared
at least once in two weeks or more often if required by the method or if performance is
compromised. Working standards for the analysis of semi-volatile organic constituents
and pesticides are prepared as needed or every six months. Working standards for trace
metal analysis is prepared at least once a month for concentrations of 1 mg/L and less.
Calibration standards for mercury are digested as needed and calibration standards for
graphite furnace are prepared daily. Working standards expiration cannot be longer than
the expiration of the parent standard or reagents used. Standard expiration is extended by
approval of the QA Director. Acceptable performance must be demonstrated and
documentation kept on file. Prepared working standards are verified by comparison to
response from the previous calibration as described in SOP GEN-006.

The identification of each standard prepared must be unique and all documents related to
sample analysis in which the standard was used must contain this unique identification.
The documentation shall be such that all of the standard information could be traced from
the raw data for the sample.
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Freezers and refrigerators are designated for storage of standards. Samples are not stored
with standards. Refrigerators or freezers used for storage of standards or samples are
monitored for temperature compliance seven days a week. Refrigerators are maintained at
<6°C and >0°C. Freezers are maintained between -10°C and -20°C.
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7 Analytical Methodology

GCAL utilizes methods of analysis that provide evidence of analyte identification, separation
from interfering substances, limits of measurement appropriate to that of analyte concentration
and reasonable measures of precision and accuracy of the data obtained. Depending upon the
analysis requested and the sample matrix, the methods used are official, standard or reference,
screening, or modified. Analyses will be performed in accordance with the methods cited
herein unless specific project requirements or needs dictate adoption of an alternate method or
modification of the cited methods. Modification of a method due to sample matrix shall be
discussed with and authorized by the client.

If analysis is performed in an alternate manner, the method shall be documented.
Documentation is dependent upon the specific instrumentation and data collection and
reduction methods used within the lab. Methods used directly from official or standard
procedures are referenced as such. Routinely used procedures are available in each department
and are also available electronically. Official protocols are used when required or requested.

7.1 Method Validation

Before the performance of methods for reporting to client, each method must be validated. This
shall include achieving acceptable calibration and a demonstration of capability. Any work that
is performed for government or regulatory purposes shall also have an acceptable limit of
detection (LOD) or method detection limit (MDL) study before samples are reported.

7.1.1 Every instrument used to determine results for client samples or QC shall be
appropriately calibrated daily before each use. Calibration shall include an initial
calibration and continuing calibration as defined in the reference method and described in
the SOP. Acceptable performance as defined in the reference method/SOP shall be
shown before proceeding with sample analysis. Initial calibrations are verified using an
independent standard. Additionally the following shall apply to all calibrations
performed:

e Raw data shall be retained to allow reconstruction of the calibration and process
to reduce instrument response to concentration. Records shall also include the
analyst, date performed, and instrument.

e Samples and QC shall be quantitated using the initial calibration unless the cited
method uses alternative procedures.

e The calibration range shall define the working range of the instrument with the
exception of metals analysis. For all other analysis the low level standard defines
the lowest reporting limit (PQL or LOQ) that is reported to a client. For metals a
zero and one point calibration is used. High and low-level checks shall also be
included as required by the project or method.

o Sample results exceeding the concentration range (or linear range for metals
analysis) shall be diluted.
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e The analyst is allowed to drop points out of a calibration curve at the high and/or
low ends of the calibration curve if the minimum number of points and the project
required detection limits are maintained. Points shall not be removed from the
middle of a calibration unless there is a documented reason. The analyst is
allowed to re-analyze and replace the suspect point within the same analytical
batch or remove the point for all analytes with approval from the QA Director or
Laboratory Manager.

Before the implementation of a test method or analyte to a test method, a satisfactory
demonstration of method capability is required. This shall include the analysis of four
LCS samples with acceptable accuracy and precision. Accuracy and precision is
generally defined in the test method. Thereafter, each analyst shall perform a
demonstration of capability as part of their initial training and annually. This
demonstration shall include acceptable performance in one of the following:

o Acceptable performance of a blind sample;

e A demonstration of method capability; or

e Performance of four consecutive LCS samples with acceptable precision and
accuracy.

o If the first three cannot be performed, analysis of samples with results statistically
indistinguishable from a trained analyst.

All demonstrations shall be documented on a certification statement and maintained in the
analyst’s training filed by the QA/QC Department.

A low-level check standard shall be performed at 1-2X the reporting limits. The recovery
of this check standard must meet method defined LCS criteria, or lab derived limits if not
defined by the method. Alternatively an LOD check shall be performed meeting the
criteria of SOP QA-009.

Method detection limit studies shall be performed using 40CFR Part 136 Appendix B.
All MDL/LOD are verified using NELAC limit of detection requirements. See SOP QA-
009 for a full description of MDL/LOD requirements.

Precision and accuracy of measurement shall be monitored as an ongoing method
validation measure. Control charts shall be generated at least annually and control limits
updated and compared to method or laboratory historical limits. A copy of the control
chart shall be kept on file in the QA/QC Department.

7.2  Methods Outside of Scope of Accreditation

Occasionally a client will request analysis for informational or non-regulatory purposes. Work
outside of the scope of NELAC accreditation does not require validation in the same manner as
other analysis. Method development will be discussed with the client to meet the client’s needs.
A letter stating the intent of the work shall be obtained from the client and kept on file.

Page 33



Quality Assurance Program Plan
Revision: 29

Date: August 20, 2010

Page 34 of 54

Reports issued outside of the scope of accreditation shall be identified. This identification shall
include either the removal of the LELAP certification number, or, in the case of a mixed report,
those methods outside of the scope of accreditation shall be clearly stated in the case narrative.

7.3 Review of New Work

For the laboratory to perform additional work within its scope or to expand its scope of testing
a thorough review must be undertaken. Laboratory management considers available resources
and current and pending workload prior to accepting new work.

It is the responsibility of the Laboratory Manager, with input from the department supervisors
and General Manager, to assess the ability of the laboratory to accept new work.

Before new work is accepted the QA/QC Director must assess the accreditation needs and
obtain all necessary certifications.
7.4  Analytical Methods

The analysis performed at GCAL is listed in the following Tables.

Table Organic Tests Performed

Parameter | Method | Reference
Analysis
Aromatic Volatile Organics 8021B 2
602 6
Explosives 8330A 2
Organochlorine Pesticides 608 6
8081B 2
PCBs 8082A 2
TPHG 8015C 2
TPHD 8015C 2
GRO 8015C 2
DRO 8015C 2
ORO 8015C 2
Petroleum Range Organics Fl-Pro 10
Total Petroleum Hydrocarbons TX1005/TX1006 13,14
EPH Massachusetts 15
VPH Massachusetts 16
| Organophosphorus Pesticides 8141A 2
Chlorinated Herbicides 8151A 2
Dissolved Gases RSK175 9
GC/MS Semivolatile Organics 625 6
8270C, 8270D 2
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Parameter Method Reference
GC/MS Volatile Organics 624 6
8260B 2
GC/MS SIM Semivolatile 625 6
8270C, 8270D 2
HPLC PAH's 8310 2
Solvents 8015C 2
Alcohols 8015C 2
Methanol 94.03/99.01, HAPS 11
Volatile Organics in Ambient Air TO-15 17
Extractions and Preparations
TCLP 1311 2
SPLP 1312 2
Separatory Funnel 3510C 2
Liquid/Liquid 3520C 2
Ultrasonic 3550C 2
Waste Dilution 3580A 2
Soxhlet 3540C 2
Purge and Trap 5030B, 5030C 2
Closed System Purge and Trap 5035A 2
Table Inorganic Test Performed
Parameter { Method | Reference
Metals Analysis
Aluminum
-ICP 200.7 7
6010B, 6010C 2
Antimony
-ICP 200.7 7
6010B, 6010C 2
Arsenic
GFAA 206.2 1
7010 2
ICP 200.7 7
6010B, 6010C 2
Barium 200.7 7
-ICP 6010B, 6010C 2
Beryllium 200.7 7
-ICP 6010B, 6010C 2
Boron 200.7 7
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Parameter Method Reference
-ICP 6010B, 6010C 2
Cadmium 200.7 7
-ICP 6010B, 6010C 2
Calcium 200.7 7
-ICP 6010B, 6010C 2
Chromium 200.7 7
-ICP 6010B, 6010C 2
Chromium VI 7196A 2
-Colorimetric 3500Cr D 3
Cobalt 200.7 7
-ICP 6010B, 6010C 2
Copper 200.7 7
-ICP 6010B, 6010C 2
Iron 200.7 7
-ICP 6010B, 6010C 2
Lead 200.7 7
-ICP 6010B, 6010C 2
Magnesium 200.7 17
-ICP 6010B, 6010C 2
Manganese 200.7 7
-ICP 6010B, 6010C 2
Mercury 245.1/245.2 1
CVAA 7471B 2
7470A 2
Molybdenum 200.7 7
-ICP 6010B, 6010C 2
Nickel 200.7 7
-ICP 6010B, 6010C 2
| Potassium 200.7 7
-ICP 6010B, 6010C 2
Selenium
-GFAA 270.2 1
7010 2
-ICP 200.7 7
6010B, 6010C 2
Silver 200.7 7
-ICP 6010B, 6010C 2
Sodium 200.7 7
-ICP 6010B, 6010C 2
Strontium 200.7 7
-ICP 6010B, 6010C 2
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Thallium
-GFAA 279.2 1
7010 2
-ICP 200.7 7
6010B, 6010C 2
Tin 200.7 7
-ICP 6010B, 6010C 2
Titanium 200.7 7
-ICP 6010B, 6010C 2
Vanadium 200.7 7
-ICP 6010B, 6010C 2
Zinc 200.7 7
-ICP 6010B, 6010C 2
Zirconium 200.7 7
-ICP 6010B, 6010C 2
Metal Preparation Methods
Acid Digestion Aqueous 200.7 7
and ICP 3010A 2
Acid Digestion Aqueous 200.9 1
GFAA 3020A 2
Acid Digestion Solids 3050B 2
Microwave Assisted Acid Digestion 3051 2
Solid and Organic 3052
TCLP 1311 2
SPLP 1312 2
Acidity 2310B 3
Alkalinity 2320B 3
Ash D482 4
BOD/BODC 5210B 3
Bromide 300.0 1
9056A 2
BTU-Heat of Combustion D240-92 4
Cation Exchange Capacity 9080 2
COD HACH 8000/8328 5
Corrosivity 1110A 2
9040B/4500 H B 2
9045C 2
Chloride SM 4500C1 E 3
300.0 2
9056A 2
9251
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Residual Chlorine 4500-C1 G 3
Fecal Coliform 9222D 3
Color 2120 C 3
Conductivity 2510B 3
9050 A 2
‘Corrosivity Toward Steel 1110A 2
Cyanide
-Free 335.4 1
-Total 335.4/ 1
9012A 2
-Amenable to Chlorination 335.4/ 1
9012A 2
Density 2520C 3
Fluoride 4500F-D/300.0 31
9056A 2
Hardness Calculation 2340B 3
Ignitibility 1010A 2
1030 2
% Moisture SW846 Dry Weight/2540B | 2
Nitrogen '
-Ammonia 4500NH,BE 3
4500NH,BF 3
4500NH,BE 3
-Kjeldahl 4500NH,BF 3
-Nitrate 300.0 1
9056A 2
-Nitrite 353.2 1
300.0 1
-Total Nitrate Nitrite 9056A 2
353.2 1
Oil and Grease 1664A 8
9071B 2
Oxygen, Dissolved 45000 G 3
45000-C 3
Paint Filters Liquid Test 9095A 2
Phenolics 420.1/420.4 1
9066 2
pH 4500-H"B 3
9040B 2
9045C 2
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Phosphorus '
-Orthophosphate 4500PBE 3
-Total Phosphorus 365.1 1
Reactivity
-Cyanide 7.3.3.2 2
-Sulfide 7.3.4.2 2
Silica, Dissolved 45008i-D 3
Solids
-Total Dissolved 2540C 3
-Total Suspended 2540D 3
-Total Solids 2540B 3
-Total Volatile Solids 2540E 3
-Volatile Suspended Solids 2540E 3
-Setteable 2540F 3
Specific Gravity 2710F 3
Sulfate 300.0 1
9038 2
9056 2
Sulfide 4500S°D 3
9034 2
Sulfite 4500 SO,”B 3
Surfactants
-Ionic (MBAS) 5540C 3
-Non-Ionic (CTAS) 5540D 3
Total Organic Carbon (TOC) 5310B 3
9060 2
Total Organic Halides (TOX) 9020B 2
Turbidity 180.1 1
2130B 3
Viscosity D445 4
Perchlorate 314.0 12
Sample Preparation Procedures
Alkaline Digestion Cr®* 3060A 2
Bomb Prep Method for Solid Wastes 5050 2
Distillation Sulfides 9030B 2
SPLP 1312 2
METHOD REFERENCES
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EPA 600 4-79-020, Methods For Chemical Analysis of Water and Wastes, 1983,
second printing. Methods for the Determination of Inorganic Substances in
Environmental Samples (EPA/600/R-93/100)

EPA SW-846, Test Methods for Evaluation Solid Waste, 3rd Edition, Update I dated
7/92, Update II dated 9/94, Update IIA dated 8/93, Update IIB dated 1/95, Update III
dated 12/96, Update IV dated 1/08.

APHA/AWWA/WPCF, Standard Methods for the Examination of Water and
Wastewater, 18th Edition, 1992, Online Edition.

ASTM, American Society for Testing & Materials.

Hach Company, EPA Approved Procedures for Water and Wastewater, 1986.

40 CFR Part 136 Appendix A, Test Procedures for Analysis of Organic Pollutants

Method 200.7, Determination of Metals and Trace Elements in Water and Wastes By
Inductively Coupled Plasma-Atomic Emission Spectrometry, Revision 4.4, EMMC
Version, May 1994.

EPA-821-R-98-002, USEPA Office of Water Analytical Methods; Method 1664
Revision A: N-Hexane Extractable Material (HEM: Oil and Grease) and Silica Gel
Treated N-Hexane Extractable Material (SGT-HEM: Non-polar Material) by Extraction
and Gravimetry, February 1999.

EPA Standard Operating Procedure

Florida Department of Environmental Protection, Method For Determination of
Petroleum Range Organics, FL-PRO, Revision 1, November 1995.

NCASI Method DI/MEOH-94.03, Methanol in Process Liquids by GC/FID, May
2000 and NCASI Method DI/HAPS-99.01, Selected Haps in Condensates by GC/FID,
February 2000.

NERL, Office of Research and Development, EPA; Method 314.0, Determination
of Perchlorate in Drinking Water Using Ion Chromatography, Revision 1.0, November
1999.

TNRCC; Method 1005, Total Petroleum Hydrocarbons, Revision 03, Junel, 2001.

TNRCC, Method 1006, Characterization of Nc, to Nc,, Petroleum Hydrocarbons in
Environmental Samples, Draft
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15) Massachusetts Department of Environmental Protection, Method for the
Determination of Extractable Hydrocarbons (EPH), Revisionl

16) Massachusetts Department of Environmental Protection, Method for the Determination
of Volatile Hydrocarbons (VPH)

17) EPA/625/R-96/010b, Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air
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8 Sample Custody and Integrity

GCAL utilizes a Laboratory Information Management System (LIMS) that was specifically
developed for the needs of environmental laboratories. Horizon®, was developed by
Chemware, Inc., tracks samples and data throughout the laboratory. Results are available
from the LIMS in a variety of hard copy formats. Furthermore, web access can be provided to
clients who wish to view their data via the World Wide Web. A password security system
prevents clients from viewing any data other than their own.
The following is an example of some of the information that is entered into the system:

1. Sample number (unique to this sample)

2. Job number (unique to this job or set of samples)

3. Date received

4. Time received

5. Date analytical results due

6. Sample description

7. Customer's name

8. Customer's address

9. Group number

10. Storage location

11. Notation of any special handling instructions or priority assignments

12. Billing information - purchase orders

13. Analyses requested
GCAL understands that sample integrity is a vital part of Quality Assurance. Samples
submitted to the laboratory shall be logged in immediately, or other action taken to preserve

integrity of the sample until it can be logged into the system. Any sample that is suspected of
being contaminated, improperly stored or preserved, or improperly prepared, shall be reported
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to the client immediately. Storage blanks located in the volatiles refrigerators are analyzed
every two weeks. Records of these analyses are maintained in the GC and GC/MS Volatiles
laboratories. No sample is analyzed if there is a question concerning its integrity.

After the sample analyses are complete and the final report is issued to the client, samples are
held for 60 days from receipt before disposal. Samples are held longer per the customer
request. GCAL does not accept evidentiary samples.

8.1 Sample Acceptance Policy

Delivery of samples to GCAL shall constitute acceptance by Client of these Terms and
Conditions. Until GCAL accepts delivery of samples by notation on a chain of custody document
or otherwise in writing, GCAL is not responsible for loss of or damage to samples. GCAL, at its
sole discretion, reserves the right to refuse or revoke Acknowledgment of Receipt for any sample
due to insufficient sample volume, improper sample container, or risk of handling for any health,
safety, environmental, or other reason. GCAL does not accept samples that contain asbestos,
biohazards, or radiological materials. Regardless of prior acceptance, GCAL may return samples
at its sole discretion if it is determined that the samples may pose a risk in handling, transport or
processing, for any health, safety, environmental or other reason. GCAL also reserves the right to
return excessive sample volume to the Client, at the Client’s expense.

Samples not consumed in testing will normally be retained for a maximum of sixty (60) days
before disposal. Samples will be returned to the Client when requested in writing or when they
would pose a disposal problem as a hazardous waste as determined by GCAL, at its sole
discretion. The cost of returning samples will be invoiced to the Client. GCAL, in its sole
discretion, may also agree in writing to retain samples at a monthly storage charge, agreed upon
and payable in advance.

If the Client is ordering the work on behalf of another, the Client represents and warrants that the
Client is the duly authorized agent for the purpose of ordering and directing said work unless
otherwise stated in writing, and accepted by GCAL.

Sample acceptance policy is sent out with bottle orders in an effort to make sample collection
personnel aware of GCAL’s policy prior to sampling. Sample acceptance policy is also available
electronically upon request.

8.2 Chain of Custody

A complete chain of custody is maintained by GCAL. Each sample when submitted to our
laboratory is accompanied by a Chain of Custody form. These forms contain pertinent
information about the sample including specific analytical requests, sampling notes, sample
condition, customer name and address.
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Additionally, information concerning the site name, field identification marks, date and time of
collection, sampler signature, and preservation data is recorded.

Samples are tagged, preserved if necessary and stored appropriately (i.e. refrigerator, freezer
or shelf). Samples to be analyzed for volatile organic compounds are stored in refrigerators
located in the volatiles analytical laboratories.

8.3 Internal Chain of Custody

Samples labels include a bar code. All samples must be scanned each time custody of the
container is changed. This information is stored in the LIMS, and includes a complete record of
the sample custody from receipt to disposal. Information includes the location of the sample, the
date and time of each custody transfer, unique initials of each person assuming custody, and a
reason for the transfer.

8.4 Custody Transfer

If a sample requires additional work to be performed by a qualified outside laboratory, a chain
of custody form is completed and submitted with a representative portion of the sample. A
copy of this form is maintained on file along with similar information located in a logbook.
The chosen laboratory must sign and date the form upon receipt and return it, along with any
unused sample, upon completion of analysis.

8.5 Sample Kits

Occasionally, a customer will request a sampling kit (bottles, vials, etc.) with which to collect
samples. Chain of Custody forms are always sent along with the kit to insure proper sample
custody. This form is completed at the time of sample collection and is returned with the
samples.

8.6 Shipping Requirements

The Department of Transportation (DOT) regulations shall be used for packaging and
quantities of shipment. Shipping containers shall be secured using impact strapping material.
Copies of the signed Chain of Custody (COC) forms must be delivered with the containers.
Any samples being split with another party must be properly labeled, contain a COC, and be
packed and shipped according to DOT regulations.
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A laboratory file is maintained listing sample kits prepared for clients. It contains the client
name, address, form of delivery, preservative (if requested), sample bottle distribution, and
analyses to be performed. Additionally, the date the kit is requested, sent and expected arrival
date is included, along with any pertinent miscellaneous information.
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9 STANDARD OPERATING PROCEDURES

GCAL employs standard procedures for all work performed. These standard procedures
insure that work is completed in a professional and timely manner and that all contractual
obligations are met.

Standard safety procedures are also part of GCAL Standard Operating Procedures.
Confidentiality and security agreements on all work performed are strictly enforced.

Analytical SOPs must incorporate or reference the following topics:
e Identification of test method
e Applicable matrix or matrices

Detection limit

Scope of application

Summary of test method

Definitions

Interferences

Safety

Equipment and supplies

Reagents and standards

Sample collection, preservation, storage, and handling

Quality control ‘

Calibration

Procedure

Calculations

Method performance

Pollution prevention

Data assessment and acceptance criteria

Corrective action for out-of-control data

Handling out-of-control data

Waste management and

References

Tables, Diagrams, Flowcharts, and Validation Data

® ©6 © o o6 ¢ © o o o o o o 0o o o o o c o

SOPs are reviewed annually and are the basis for internal method audits. If no changes are made
to an SOP during review, an SOP review form is completed and appended to the last page of the
original SOP kept on file. See SOP QA-001 for document control procedures.
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Inorganic and Conventional Parameters
Parameters Container Reco mﬁmended Preservative Holding Time
Quantity (mL)
Acidity P.G 100 <6'C 14 days
Alkalinity P,G 100 <6°C 14 days
Ammonia-N P.G 500 <6"C, H,SO, to pH <2 28 days
Biochemical Oxygen
Demand (BOD) P,G 1000 <6°C 48 hours
Bromide P,G 200 None 28 days
Chemical Oxygen <6°C
Demand (COD) P.G 100 H,SO; to pH <2 28 days
Chloride P,G 200 None 28 days
Chlorine, Residual P,.G 200 None Immediately
Coliform, Fecal P,G (sterile) 100 <6"C, N2,S,05 6 hours
Color P.G 100 <6°C 48 hours
<6"C, ascorbic acid,
Cyanide P.G 1000 NaOH to pH > 12 14 days
Ferrous Iron P.G 100 2mHCI/100mL Immediately
Flashpoint P,G 100 None Not specified
Fluoride P 500 None 28 days
Hardness P.G 100 HNO; to pH <2 6 months
Nitrogen, Kjeldahl (TKN) | P.G 500 <6°C, H,SO, to pH <2 28 days
Nitrate-N P.G 100 <6°C 48 hours
Nitrite-N P.G 100 <6°C 48 hours
Nitrate-Nitrite as N PG 200 <6°C, H,SO4s to pH <2 28 days
<6°C, H,SO; or

0il and Grease G 1000 HCIto pH <2 28 days
Phenols P,G 1000 <6"C, H,SO,; to pH <2 28 days -
Phosphorus, Total P.G 200 <6"C H,SO, to pH <2 28 days
Phosphorus, Ortho P.G 200 <6'C 48 hours
pH P,G 100 None Immediately
Radiochemistry

Alpha, Beta, Radium P.G 2000 HNO; to pH<2 6 months

Tritium P.G 100 None 6 months

Radon, I-131 P.G 1000 HNO; to pH <2 14 days
Reactivity G 100g <6°C Not Specified
Silica P, PFTE, Quartz_ | 100 <6°C 28 days
Solids, Dissolved (TDS) P.G 100 <6"C 7 days
Solids, Suspended (TSS) | P,G 500 <6'C 7 days
Solids, Volatile (TVS) PG 100 <6"C 7 days
Solids, Total (TS) P,G 100 <6°C 7 days
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. Recommended . . . )
Parameters Container . Preservative# Holding Time**
Quantity (mL)#
Specific Conductance P,G 100 <6'C 28 days
Specific Gravity P.G 100 <6'C 28 days
Sulfate P,G 200 <6°C 28 days
<6"C, Zn acetate,
Sulfide P.G 500 NaOH to pH>9 7 days
Sulfite P,G 200 None Immediately
Surfactants (MBAS) P.G 250 <6'C 48 hours
Total Organic Carbon
(TOC) P,G 100 <6°C, HCI to pH <2 28 days
Total Organic Halogens
(TOX) G-TLC (amber) 100 <6°C, H,SO, to pH <2 28 days
Total Petroleum <6C, H,SO, or
Hydrocarbon (TPH) G-TLC 1000 HCIto pH <2 28 days
Turbidity P.G 100 <6°C 48 hours
Viscosity P.G 500 None Not Specified
#Solid and waste samples: Quantity 1-100g, preservative <6°C.
**Holding time for solids and samples is not defined
Organic Nitrogen = TKN — Ammonia-N
Metals
Parameters Container Recom‘mended Preservative Holding Time
Quantity (mL)

Total P.G 500 HNO; to pH<2 6 months

Dissolved P.G 500 Filter on site HNO; to pH <2 | 6 months
Solid

Total P.G 100g <6°C 6 months
Hexavalent Chromium:

Aqueous P.G 500 <6°C 24 hours

Solid P,G 100g <6°C 30/7 days
Mercury:
Aqueous

Total P,G 500 HNO; to pH<2 28 days

Dissolved P,G 500 Filter on site HNO, to pH <2 | 28 days
Solid

Total P,.G 100g <6'C 28 days
CrllI=Total Cr-Hexavalent Cr
Organic Parameters
Volatile Organics

Sample Matrix Container Mlmm?m Preservative Holding Time
Quantity

Concentrated Waste G-TLC or 2 x 40mL vials or 2-
Samples G-TLS oz wide mouth <6'C 14 days
Aqueous Samples G-TLS 2 x 40mL vials <6°C, HCI to pH <2,
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Na,S,0; if residual chlorine
present

acid preserved

Solid Samples

G-TLS or
G-TLC

2-0z wide mouth
and/or 3 Encores

<6UC

14 days **

**Solid samples collected in EnCore™ samplers must be transferred to a soil sample vial within 48 hours.

Semivolatile Organics, Pesticides/PCBs, Herbicides, PAH's, Petroleum Hydrocarbons

Sample Matrix Container Mmlmflm Preservative Holding Time
Quantity
14 days until
Concentrated Waste extraction, 40 days
Sample G-TLC (Amber) 1 Liter None after extraction
7 days until
extraction, 40 days
Aqueous Samples G-TLC (Amber) | 2x 1 Liter <6'C after extraction
14 days until
extraction, 40 days
Solid Samples G-TLC 8 oz <6"C after extraction
Parameter Container Recommtfnded Preservative Holding Time
Quantity
30 days until
extraction, 45 days
Dioxins and Furans** G-TLC(Amber) 2 x 1 Liter <6"C after extraction

**Concentrated wastes and soil samples are collected in 2 oz. to 1 Liter amber glass jars with TLC.
**%1005/1006, Petroleum Hydrocarbons —14 days after extraction

TCLP/SPLP Parameters

Holding Time from

Holding Time from TCLP

Holding Time from

Parameters Collection to TCLP Extraction to Preparative | TCLP/Preparative Total Time
Extraction (days) Extraction (days) Extraction to Analysis (days)
Volatiles 14 NA 14 28
Semivolatiles 14 7 40 61
Mercury 28 NA 28 56
Metals 180 NA 180 360

Reference: 40CFR Part 136 Tables IA, IB, IC, ID & IE and Table II., SW846 Table 4-1 and Table 3-1, SW846

Method 1311 8.5,

Acronym Definitions: (Teflon is a registered trademark of E.I. DuPont)

CLP: EPA Contract Laboratory Program

G-TLC: Glass with Teflon®-lined cap

NA: Not Applicable

G: Glass

G-TLS: Glass with Teflon®-lined septum

P: Polyethylene
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10.1 Waste Collection and Storage

Samples are stored in the appropriate cooler for 60 days after receipt. After 60 days, samples
are moved to a waste area. The samples are scanned out for disposal on the LIMS. The samples
are then stored in the waste staging area until disposal into appropriate drums. Hazardous
samples are returned to the client whenever possible to be disposed of with larger quantities of
the sample material. Laboratory waste is segregated by laboratory personnel into waste streams,
which have been established by the Regulatory Compliance Officer. The waste streams are
determined by analysis of the waste and through process knowledge. All laboratory wastes are
disposed of in the proper container. No waste is placed in regular trash containers or poured
down the drain. Waste is stored in drums in satellite accumulation areas and then in the central
accumulation facility. Waste disposal service is provided by approved vendors who will
incinerate, landfill, treat, or reclaim the waste based on the characteristics.

10.2 Pollution Prevention

Environmental concerns, risks to employees and the public, and high disposal costs have
increased the need and effort of the laboratory to minimize or prevent waste generation. The
quantity of chemicals and standards purchased is based on expected usage during its shelf life
and the disposal cost of the unused material. The volume of standards and reagents prepared in
the laboratory reflect stability and anticipated usage. If possible, methods requiring the use of
hazardous chemicals or that produce hazardous waste are replaced with an alternative method.
Sample containers are selected based on the minimum volume that is necessary to perform a test,
therefore reducing sample waste. Sample sizes are reduced in some cases, therefore reducing the
quantities of extraction solvents and reagents.
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11 Safety Procedures

GCAL has a comprehensive safety program outlined for all employees. A safety manual is
distributed to each employee followed by a training seminar to familiarize the employee with the
safety procedures at GCAL.

11.1 Basic Safety Rules

All injuries are promptly reported to a supervisor.

All hazards are promptly reported to a supervisor.

Running and horseplay are not permitted in the laboratory.

Smoking is not permitted in the laboratory.

Laboratory glassware is not to be used for eating or drinking.

Laboratory reagents such as sucrose or sodium chloride shall not be used for food.
Eating on the premises is confined to designated areas.

N R =

11.2 Arrangement of Furniture And Equipment

Furniture is arranged for maximum use of available space while providing working conditions
that are efficient and safe.

Aisles are kept at least 4 feet wide to provide for safe passage of personnel and equipment, and
are kept free of obstructions.

Stepladders or footstools are supplied for reaching high objects and are kept out of the way when
not in use.

Eyewash stations, safety showers and fire extinguishers are located centrally and care is taken to
avoid blocking access to them.

11.3 Hoods And Ventilation

Adequate hood facilities are installed and used where toxic or flammable materials are used.
Hood windows provide physical protection and greater control of fumes.
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11.4 Spills

Spilled materials are cleaned up promptly. All spills shall be handled as if corrosive or
dangerous unless definitely known to be harmless. Spill Kits are located in the laboratory.

Corrosive or toxic materials are not placed in waste cans in the laboratory. When in doubt a
supervisor is consulted.

Broken glass is swept up immediately and discarded so as to avoid any injury or cuts.

11.5 Emergency Equipment

Fire extinguishers are located in each room of the laboratory. The paths to these are kept free
and clear at all times.

An extinguisher that has been used shall not be returned to its holder until it has been recharged
and checked.

Any fire that appears to be too large to extinguish immediately is reported to the fire department
at once. All fires, regardless of size are to be reported to a supervisor. Causes shall be

determined and necessary steps to prevent a similar accident shall be taken.

Eyewashes are located in the laboratories for irrigation of the eyes if corrosive liquids shall be
splashed into them. Tubing attached to faucets in the sink shall also be used to wash the eyes if
necessary.

Safety showers are centrally located throughout the laboratory and are used whenever corrosive
materials are spilled on an analysts' skin or clothing.

All safety equipment is periodically checked to be sure everything is in working order and is
easily accessible.

General first aid kits are located throughout the laboratory. These kits contain first aid products
for the treatment of minor cuts and bruises, burns or abrasions, and personal discomfort.

11.6 Protective Equipment

Lab coats and aprons are supplied for all employees of GCAL. Protective clothing is always
available to prevent damage to clothing and persons.

Shoes must be worn at all times and must be closed-toe; high heels or sandals are not acceptable.
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Eye Protection is mandatory for all personnel working in the laboratory. Safety glasses or
goggles shall be worn by analysts to protect the full eye area in designated areas.

Various types of gloves are provided for employees: Insulated gloves are provided for use when
handling hot or cold items; Heavy rubber gloves are to be used when handling corrosive liquids
or unknown substances; Lightweight disposable gloves are provided for use with toxic or
irritating substances.

Air purifying respirators are available for use when working with organic vapors and/or acid
fumes for qualified trained analysts. These respirators shall be worn whenever contact with
irritating concentrations of these fumes is encountered.

11.7 Storage of Laboratory Materials

All chemicals, reagents and glassware are stored in such a manner that they are easily located
and do not present a danger. Heavy items are kept near the floor.

Flammable solvents are stored in special cabinets or in solvent bunker. Only quantities required
for immediate use are stored in analytical areas.

Reagents are grouped to prevent danger from hazardous combinations. Acids and bases are
stored separately.

Compressed gases are stored away from heat and open flames. Chains or belts to prevent rolling
or toppling always contain them. A special cart is used to transport replacement cylinders and
empties.

11.8 Chemical And Sample Handling

If there are questions about proper chemical handling the MSDS (Material Safety Data Sheet) is
used as reference.

Samples are always treated as if they were hazardous chemicals.

Rubber pipette bulbs are used.

Procedures that produce flames or toxic vapors are performed under a hood.
Chemicals are returned to their proper storage area after use.

All prepared solutions are properly labeled.

Acids are always poured into water when diluting.

Large amounts of alkali are never added to water at one time.

Glass-stopper containers are not used for storing alkaline solutions.

Labels for Acid and Caustic solutions will note the concentrations.
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12 Confidentiality

GCAL understands that it must retain in confidence all information obtained through the analysis
of samples or the information disclosed to GCAL in order to adequately perform and interpret
analyses.

GCAL will maintain the secrecy and confidentiality of any proprietary information it receives or
generates.

Only the party who requested the analytical work or consultation, and who will receive the final
report (and invoice) will be informed of any findings.

The contracting party will not disclose results of analyses to anyone other than the contracting
party without unequivocal authorization.
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RANDY K. WHITTINGTON

Current
Position:

Previous
Experience:

CEO, Gulf Coast Analytical Laboratories, Baton Rouge, LA, October
2009 - present

Responsible for financial and marketing functions. Responsible for long
range planning and structuring of future business operations..

Technical Services Manager, Gulf Coast Analytical Laboratories, Baton
Rouge, LA, January 1997 — April 2007

Responsible for the management and supervision of Sample Management,
Project Management, and Report Generation. Duties include implementing
systems for increased productivity in all three sections. Also coordinates
communication among these departments and other areas of the laboratory
and marketing.

Technical Services Manager, ITS-Environmental Laboratories, Baton
Rouge, LA, October 1996 - January 1997

Responsible for the management and supervision of Sample Management,
Client Services, and Report Generation. Duties include implementing
systems for increased productivity in all three sections. Also coordinates
communication among these departments and other areas of the laboratory
and marketing.

Project Manager and Data Validation Manager, Terra Consulting
Group, Baton Rouge, LA, 1993 - 1996 :

Performed organic data validation for CLP and RCRA data packages for
pesticides, PCBs, volatile and semi-volatile analytical fractions. Responsible
for the design and implementation of the analytical aspects needed to
generate legally defensible data for a Remedial Feasibility Investigation
(RFJ) at various large chemical plants. Ensured data validation issues were
addressed in the day-to-day operations of the investigation.

Gas Chromatography Supervisor, West-Paine Laboratories, Baton
Rouge, LA, 1991-1993

Directly responsible for the supervision of the organics laboratory in Randy



Randy K. Whittington
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Education:

environmental and hazardous waste matrices following current SW-846, 500
and 600 series methodologies. Responsibilities include coordinating and
managing of QA/QC for all Gas Chromatography data from sample log-in,
extraction, analysis, review and preparation of computerized reports.

Gas Chromatography Laboratory Manager, ETC/Toxicon, Baton
Rouge, LA, 1987-1991

Supervised the Gas Chromatography laboratory in the analysis of
Organochlorine and Organophosphorus Pesticides, PCBs, Herbicides,
PNAs, VOA and Semi-VOAs; supervised all aspects of the GC laboratory
including analysis, data interpretation, report preparation, instrument
maintenance, method development, and problem solving. In 1990
temporarily relocated to Edison, New Jersey to restructure the Gas
Chromatography division while also implementing USEPA CLP and
Finnigan QA Formaster; maintained efficiency of twenty-two various Gas
Chromatographs.

BS, Environmental Engineering , Columbia Southern University
Inchcape Managerial Training Skills Workshop - 1993
Finnigan QA Formaster Training

Restek Chromatography Class

Bank One Managing and Financing Independent Business - 16 Hours -
October 1998 '



ALLISON M. NAQUIN, Ph.D.

Current Position:

Previous
Experience

Laboratory Manager, GCAL Inc, Baton Rouge, LA, Jan 2010 - Present
Responsible for coordinating the overall activities of the analytical
laboratories on a daily basis and providing long-term direction.
Responsibilities include monitoring the scheduling of analytical testing and
releasing testing data and results. Continue General Manager duties as
described below.

General Manager, QA/QC Manager, GCAL, Inc., Baton Rouge, LA,
August 2007 - Present

Responsible for all operations within the facility including laboratory and
administrative policies and procedures.

QA/QC Manager, GCAL Inc., Baton Rouge, LA, April 2005 — August
2007

Responsible for implementing and monitoring the laboratory Quality
Assurance Program Plan, conducting internal audits, investigating problem
areas, control-chart generation, establishing data-quality criteria, verifying
corrective actions are being taken when necessary, directing participation in
accreditation programs, and monitoring performance evaluation studies.
Additional duties include administering the ethics training/data integrity
program and providing reports concerning QA matters to management.

Laboratory Auditor; GCAL Inc., Baton Rouge, LA, February 2005 —
April 2005

Support QA/QC functions and perform internal audits. Responsibilities
include performing internal audits of lab and writing audit reports. Assist
in writing standard operating procedures.

Environmental Scientist Supervisor, Louisiana DEQ, Baton Rouge,
LA, December 2004 — February 2005

Served as the Technical Advisor for the laboratory to the Assistant
Secretary of the Office of Environmental Assessment. Responsibilities
include draft/review and approval of Quality System documents; advise
laboratory on technical and quality issues to obtain NELAP accreditation,
and audit laboratory activities to NELAC standards. Continue assistance
to Lab Accreditation Program.
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Environmental Scientist III, Louisiana DEQ, Lab Accreditation
Program, Baton Rouge, LA, April 2002 — December 2004

Assess commercial environmental and industrial laboratories to
NELAC/ISO standards, and assess quality documents. Responsibilities
also include serving as organic specialist to accreditation group, review
data packages, assist in training seminars to environmental community,
and assists Executive Staff with technical issues.

Environmental Scientist I-II, Louisiana DEQ, Laboratory Services
Division, Baton Rouge, LA, February 2001 — April 2002

Responsibilities include analysis of volatile samples by GC/MS,
interpretation and reporting data, preparation of data packages, and draft
standard operating procedures. Cross-trained on semi-volatile analysis by
GC/MS.

Research  Assistant, Louisiana State University, Chemistry
Department Baton Rouge, LA, August 1998 — December 2000

Responsibilities include directing daily activities of research lab, conduct
environmental research, maintain and repair laboratory equipment, and
mentor undergraduate students. Also, prepared and delivered seminars on
personnel research and related literature, and was liaison between LSU
and Southern University for research project.

Teaching Assistant, Louisiana State University, Chemistry
Department Baton Rouge, LA, January 1995 — August 1998

Responsibilities include instructor for general chemistry laboratory, tutor
undergraduate students, and provides class reviews and exam proctoring
for professors. '

Independent Contractor, Baton Rouge, LA, September 1998 -
November 1998

Performed metals digestion and ICP/MS analysis of environmental
samples from an EPA clean-up site. Issued reports to Dr. James Wharton
of LSU Chemistry Department.

Adjunct Chemistry Instructor, Louisiana State University, Chemistry
Department, Baton Rouge, LA, August 1994 — December 1994

Responsibilities. include instructor for ~general chemistry laboratory,
provides instruction in class materials, and administers and grades class-
work and exams.
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Education

Doctor of Philosophy, Chemistry, Louisiana State University, Baton
Rouge, LA, May 2001

BS Chemistry, Louisiana State University, Baton Rouge, LA August 1994

Accreditation Process, Laboratory Ethics, How to Write Quality
Documents Training Course, Analytical Excellence, April 2004

Assessments for ISO/IEC 17025 & NELAC (ASI Course 300), Advanced
Systems, Inc., July 2003

Data Assessment Training, Analytical Excellence, Inc., May 2003

QA/QC Workshop, Advanced Systems, Inc., May 2003

Calibration and Manual Integration, Analytical Excellence, Inc., May
2003

HAZWOPER 40-hour Training Course, July 2002 and yearly refreshers
August 2003 and August 2004

Data Integrity Seminar — Ethics Training, Analytical Excellence, Inc.,
March 2002 and yearly refresher

Environmental GC/MS Instrument and ChemStation Operation, Agilent
Technologies, October 2001

Comprehensive Public Training Program



SHELLEY BOURGEOIS

Current
Position:

Previous
Experience:

Client Services Manager, Gulf Coast Analytical Laboratories, Baton
Rouge, LA, April 2007 - present

Responsible for the management and supervision of Sample Management
and Project Management. Duties include implementing systems for
increased productivity and coordinating communication among these
departments and other areas of the laboratory.

Project Chemist, Conestoga-Rovers & Associates, Baton Rouge, LA,
May 2004 — April 2007

Responsible for contracting analytical laboratory services and for QA/QC
verification of data. Performed data validations and ensured data validation
issues were addressed in the day-to-day operations of the investigation.

Inorganics Manager, Gulf Coast Analytical Laboratories, Baton
Rouge, LA, May 1998 - May 2004

Responsible for the management and supervision of the Metals
Laboratory. Duties include the management and training of personnel,
scheduling of sample workloads, supervision of metals sample
preparation, analysis of samples by various analytical instrumentation,
coordination of laboratory QA/QC projects, and maintenance of
procedures to QA/QC guidelines. In addition, responsibilities include
comprehensive data review and validation for the laboratory as well as the
coordination of higher level QA data packages.

Metals Analyst, Gulf Coast Analytical Laboratories, Baton Rouge,
LA, December 1997 - May 1998

Responsible for analysis of samples by various instruments including
GFAA, Flame AA, ICP and the mercury analyzer. Additional
responsibilities included data reduction and posting in the LIMS.




Education:

Head Technician, American Radiation Services, Baton Rouge, LA,
November 1996 - December 1997

Responsible for coordinating sample analysis and field services.
Supervised sample receipt, preparation, analysis, and report generation.

Analyst, ITS Environmental Laboratories, Baton Rouge, LA, July 1996 -
November 1996

BS/Microbiology - Louisiana State University, Baton Rouge, LA,
December 1995

Perkin Elmer Atomic Spectroscopy Workshop, Baton Rouge, LA, April
1998

Perkin Elmer Optima Instrument Series ICP training, Atlanta, GA, June
1998



ROBYN B. MIGUES

Current
Position:

Previous
Experience:

Technical Director, Gulf Coast Analytical Laboratories Baton Rouge,
LA, April 2005 — Present

Responsible for report validation and review. Responsible for review of
Quality Assurance Project Plans on incoming projects and implementation
of such plans throughout the laboratory. Assists the lab in method
implementation and development. Additional duties include advising the
laboratory on reference methods and improving method performance.

QA/QC Manager, Gulf Coast Analytical Laboratories Baton Rouge,
LA, January 1997 — April 2005

Responsible for implementing and monitoring the laboratory Quality
Assurance Program Plan, conducting internal audits, reviewing reports,
investigating problem areas, control-chart generation, establishing data-
quality criteria, verifying corrective actions are being taken when necessary,
and monitoring performance evaluation studies. Additional duties include
providing reports concerning QA matters to management.

QA/QC Manager, ITS- Environmental Laboratories, Baton Rouge, LA
October 1994 - January 1997

Responsible for implementing and monitoring the laboratory Quality
Assurance Program Plan, conducting internal audits, reviewing reports,
investigating problem areas, control-chart generation, establishing data-
quality criteria, verifying corrective actions are being taken when necessary,
and monitoring performance evaluation studies. Additional duties include
providing reports concerning QA matters to management.

General Chemistry Supervisor, ITS- Environmental Laboratories,
Baton Rouge, LA, June 1994 - October 1994

Responsibility includes the management and training of personnel
conducting inorganic analysis using EPA methodologies. Duties include
data validation, QC review, instrument maintenance and method set up.

Metals Supervisor, ITS —Environmental Laboratories, Baton Rouge,
LA, October 1993 - June 1994

Responsible for the management and supervision of the Metals section
which includes supervision of metals sample preparation, supervision and
training of analysts, scheduling sample workload, analysis of samples by
various analytical instrumentation and reviewing and validating all data.
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Previous
Experience:

Education:

Research Associate, Louisiana State University, Agronomy
Department, Baton Rouge, LA, September 1990 - March 1993

Prepared and analyzed samples by ICP, maintained ICP and other laboratory
equipment, assisted associate Professor of soil and environmental chemistry
with laboratory courses and research projects and supervised student
workers. Computer experience includes Quattro Pro and Wordperfect.

Spectroscopy and Water Departments Supervisor, James Laboratories,
Lafayette, LA, February 1987 - September 1990

Laboratory Technician

Prepared and analyzed samples by ICP, Flame Atomic Absorption &
Emission, Mercury Hydride System and Graphite Furnace. Performed
quality control coordination, trained laboratory technicians, maintained
equipment . Prepared and analyzed various sample types.

BS Geology, University of Southwestern Louisiana, Lafayette, LA, May
1985. :

Member - American Society for Quality Control
Perkin Elmer Spectroscopy training course - 1987

Basic Statistics - Pittsburgh Conference Continuing Education Program -
March 1995

Quality Management/Quality Assurance in Industry and in the Laboratory -
ACS Short Course - March 1995 :

Inchcape Managerial Training Skills Workshop - 1994

Inchcape Testing Services - Environmental Laboratories, Baton Rouge,
Manager and Supervisor Training Retreat - June 1996
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