Unned States Uthice ot Emergency and EFA/HEU/F-B /001
Environmentai Proteciion Rermedial Response (OSWER Directive 9355.0-14:
Agency Washinrgton DC 20460 December 1987

pPB&ggs - 131557

Superfund

A Compendium of
Superfund Field
Operations Methods

U.S. ENVIRONMENTAL PROTE
vy CTION AGENCY

P.C. BOX 93478
LAS VEGAS, NV 80183-3478




Table of Contents

A GLOSSARY OF ABBREVIATIONS AND ACRONYMS . ........ ... ... i XVii
ACKNOWLEDGEMENTS e e Xxi
SECTION 1
[USE OF THE COMPENDIUM| ... ittt iiiiiii e, 141
1.1 [SCOPEANDPURPOSE| .....iiiiiiiiiiiiiiiiiiiiiiaaenn, 1-1
1.2  [DEFINITIONS AND ABBREVIATIONS ORACRONYMS | ..........c0vuutn. 13
1.3 [APPUCABILITY| tititeiteieeeaeanennesneaneannnns 1-7
1.4 [RESPONSIBIUTY | = ittt RN 1-7
1.5 UPDATES e re e 1-7
16 [REGION-SPECIFICVARIANCES |........iivintinrinninieinnnnanennns 17
APPENDIX 1A e e 1A-1
SECTION 2
| PREPARATION OF PROJECT DESCRIPTION AND STATEMENT OF OBJECTIVES |. ..
. [SCOPE AND PURPOSE]
22 [DEFINITIONS] = e, i 2-1
23 [APPUCABILTY] i, e 22
2.4 [RESPONSIBILITIES] = .oiiitieniiiiiiiiiieniieninaanennen, 22
25 RECORDS| i i ittt ittt 2-2
26 [PROCEDURES| = ciiiitiiiiiiiiii i iianininiaeaannns 2-2
26.1 SheDescriptionandHistory ..............ccoiiiiiiiiiinnia.. 2-3
2.6.2 Schedule of Activities e ettt e 24
26.3 Intended Data Usage O 2-4
2.6.4 Identification of Sample Matrices and Parameters ................. 2-5
26.5 Sampling Design Description and Rationale ..................... 25
27 [REGION-SPECIFICVARIANCES |.........cccvuiieierininiennnnnnnennn. 26
28  [INFORMATIONSOURCES|  ........ccivviviinniinnniennninennnn.. 2-7
SECTION 3
[[MPLEMENTING FIELDACTIVITIES |  ........coiiiiiiiiiiiiiiiiaiinannenn. 3-1
31 [GENERALCONSIDERATIONS | .....c.vitiitiniiiiiiieneeneanenans 3-1
' 3.1.1 ScopeandPurpose ... 3-1
312 Deflnitions i e 31
3.1.3 Applicability L e e 3-1
3.1.4 Responsibilities e et teeet i 3-1
315 Records e e e ie e 3-2
316 Procedures 0 i e 3-2
iii



3.2 [CONTROL OF FIELDWORK-GENERATED CONTAMINATED MATERIAL |. . . .. 3-2

3.21 Scope and Purpose . X

3.22 Definitions L i i 3-2

3.23 Applicabllity L. 3-2

3.24 Responsibilities ... . 33

325 Records 0 L, 33

326 Procedure8 0 Lt 33

3.2.7 Region-SpecificVarances ..................c.ccoeeeeeninnn... 31

328 InformationSources  ........... ...l 3-11

33 R ] FTHEFIELDTEAM .. ... ...ttt 3-11

331 ScopeandPurpose  ................ciiieiiiiiiiiieen. 3-11

3.3.2 Definftions L e 3-11

333 Applicability N

3.3.4 Responsibilities ......... .. ..., 3-1

335 Records e i 3-16

3.3.6 Procedures N 5 1

3.3.7 Region-SpecificVariances .............. O 3-18

3.3.8 InformationSources  .................iiiiiiiiiiii... 3-18

34  [PECONTAMINATION| ...iiiiiiiiiiiiiiiiiieenannanenn, 3-19

341 ScopeandPurpoSe . ........ciiiiiiie i 3-19

342 Definttions L. 3-19

3.4.3 Applicabilty e 3-19

344 Responsibilities ... . e 3-19

345 Records @ 000 L. ... 3-20

346 Procedures 000 ... e, 3-20

347 InformationSources ...t 3-20

35  [GENERAL HEALTH AND SAFETY CONSIDERATIONS |.................. 3-22

35.1 Scopeand PUrPOSE8 .........iiiiiiiiiiiii i 3-22

352  Definitions ... .. 322

353 APPlCADIY 3-22

3.5.4 Responsibilites @ ................ R 3-22

355 Records @ 000 e 3-22

356 Procedure8 000 ..ttt 3-23

35.7 InformationSources  ............ ittt 3-29
SECTION 4

rgAMPLE CONTROL, INCLUDING CHAINOF CUSTOD™ | ..........covviiiannnnn. 4-1

4.1 [SCOPEAND PURPOSE | ...ttt 4-1

42 [DEFINITIONS | i SR 41

43  [APPLICABILITY | e 4-1




44 [RESPONSIBILITIES | = «veveenevrninenrnnnnennenenenenenns 4-1
45 [RECORDS| iiiiiiiiieeeeiiiii i 41
46 PR URES| i e e 4-2
' 46.1 Sample IdentificationTags .......... e 43
462 SampleTraffic Report (TR) ......c.ocuvnerieneineninnnn. e 4-8

46.3 Chain-of-Custody FormsandRecords .......................... 4-8

46.4 Receiptfor-SamplesForm.................iiiiiiiiiiii.. 4-10

465 CustodySeals = ... 4-10

46.6 Field Notebooks ... ... i 4-11

46.7 CorrectionstoDocumentation ................ .ociiiiiiiinn, 4-11

47 [REGION-SPECIFICVARIANCES |.....ccovtvrinranniiiieinnnens, 4-11
471 Regionl i 4-11

472 Regionll i 4-12

473 Regionlll L i e 4-12

474 RegionlV et ettt 4-12

475 ReglonV ..ol e tea i 4-12

476 RegionVv1 ......... et 4-12

477 RegionVIl e e e 4-12

478 RegionVIIl L e 4-12

479 ReglonIX L e 4-12

4710 RegionX  ........... e ereieereeere e 4-13

48 [INFORMATIONSOURCES |  ....evvviiniiniiiiniineniininenienen, 413
[LABORATORY INTERFACE | .iiiiiiiiiiiieennerneiiiiiiinnaeeenn, 5-1
5.1  [NATIONAL CONTRACT LABORATORY PROGRAM]..............ovnennn. 5-1
51.1 ScopeandPurpose  ...........iiiiiiiiiiiiiiei i 5-1

5.1.2 Definitionsand Abbreviations .................. ... ..ol 5-1

5.1.3 Applicability ... 5-1

5.1.4 Responsibilites ... ... e 5-1

5.1.5 Records e 5-2

5.16 Procedures = ........i.iiiiiiaeeaen P 5-2

5.1.7 Region-SpecificVariances ............. ..., 5-16

51.8 InformationSources  ..........c.ciiiiiiiiiiiiiiiians . 5-18

5.2 NONCONTRACT LABORATORYPROGRAM .|........covvvviiinnnnn.. 5-18
521 ScopeandPurpose  ..........iiiiiiiiiiiiii e, 5-18

522 Definltlons L e e 5-18

523 Applicability . 5-18

524 Responsibilites ~  ....... e e e e e .. 5-18

525 Records 00 it 5-19



5.26 Procedures 0 e e et 5-19

5.2.7 Region-Specific Varances ................oeuueueeneunennn... 5-24
5.2.8 Information SOUICES  ..........oiiiiiiiiiiieiiniee.. 5-24
[SAMPLE CONTAINERS, PRESERVATIONANDSHIPPING | ...............cvv.... 6-1
6.1  [SAMPLE CONTAINERS ANDPRESERVATION |............coooivvnnnnn.. 6-1
6.1.1  Scope and Purpose AP -
6.1.2 Definitions L i i 6-1
6.1.3 Applicability i 6-1
6.1.4 Responsibilities @ .......... ... ... ..., et 6-2
615 Records L .... 62
6.1.6 Procedures e e, 6-2
6.1.7 Region-SpecificVariances ............... ...t i, 6-8
6.1.8 InformationSources  ...............ccoiiiiiiiaa.. _ 6-8
6.2 [PACKAGING, LABELINGAND SHIPPING | ..........covvuuvennennnnn... 6-8
6.21 ScopeandPurpose ... 6-8
6.22 Defintions ~  ........... e, 6-8
623  ApPlCAbIity e, . 6-9
6.24 Responsibilites @ ............. [ e 6-9
625 Records i, 6-9
6.26 Procedures 00 ... i 6-10
6.2.7 Regional Variances  ................... feteeeae e, 6-14
6.28 InformationSources  ...........c. i i i 6-16
SECTION 7
[FIELD METHODS FOR RAPID SCREENING FOR HAZARDOUS MATERIAL | .......... 7-1
7.1 [SCOPEAND PURPOSE| ...ivitiiiiiiiiiiiniaeinaanannnnns 7-1
72 [DEFINITIONS | i 7-1
7.3 [APPLUCABILUTY| ittt 7-1
74  [RESPONSIBILITIES| . ..iiiiiiiiiiiiiiiniiiieneiineennns, 7-2
75 [RECORDS| i 74
76 [PROCEDURES| = ... iiiiiiiienn.n. P 7-4
7.6.1 inorganicCompounds .............iiiiiiiiiiiiiiieeaaannn. 74
7.6.2 Organic Compounds ..... e et 75
763 ClassAPoisons .................. et et 79
7.7 [REGION-SPECIFICVARIANCES | . .....o0iitiiiiiiiiii i e 7-12
7.8  [INFORMATIONSOURCES |  ......oiiiiiiiniiiinniaeeinnnnaannn. 7-12

Vi



APPENDIX 7A

PROTOCOLS, REPORTING, ANDDELIVERABLES ..............coiiviivennnn. 7.A-1
EARTH SCIENCES i i ittt enieasnaes 8.1-1
8.1 [GEOLOGICDRILING | cttteeeaneeeaaamiaeenannneaens 8.1-2
8.1.1 Scopeand PUrPOSE® .........c.c.ceveiiiininnnrnaaaeeaaans 8.1-2
8.1.2 Definitions ... e eeieeeacntseeansennns 8.1-2
8.1.3 Applicabillty . 8.1-2
8.1.4 Responsibilities ... i 8.1-3
815 Recordsandinspection ...............cc.ciiiiiiiiiiiiiiaans 8.1-3
8.1.86 Procedures 0 ... ie ittt 8.1-4
8.1.7 Region-Specific Variances ................ e 8.1-23
8.1.8 Information SOUrces  ..............iiiiiiiiiiiiiiiieennn 8.1-23
82 [TESTPITSANDEXCAVATIONS] ........ccovviiniinieniiaiienannennn. 8.2-1
821 ScopeandPurpose  ................. . 8.2-1
822 Ddfinitions L i i e 8.2-1
8.2.3 Applicabllity L e 8.2-1
8.2.4 Responsibilities = ...... ... i ...8.2-2
825 Records  ........ FUTTI e 8.2-2
826 Guidelines L. iieie et 8.2-3
8.2.7 Region-SpecificVarlances .............ccoiiiiiiiiiiiiiiia., 8.25
8.2.8 InformationSources  ......... . it 8.2-5
8.3 [GEOLOGICAL RECONNAISSANCE AND GEOLOGICALLOGGING | ... ... 8.3-1
8.3.1 Scope and Purpose et eeereee et i 8.3-1
83.2 Definitions = i et 8.3-1
8.3.3 Applicability ... 8.3-2
8.3.4 ResponsibiiEs .........iiiiiiiiiiiiiiiiaens 8.3-2
8.35 Procedure8 000 L.t 8.33
8.3.6 Region-SpecificVariances .................ciiiiiiiiiiia 8.3-16
8.3.7 InformationSources  ............ .. iiiiiiiiiiiii e 8.3-16
84 [GEOPHYSICS | = ittt 8.4-1
84.1 GeneralConsiderations ............. ..ottt 8.4-1
842 GeophysicalMethods .............. ... it 8.4-7
843 BoreholeGeophysics  ..........c.ciiivieiriiiieiiiiiinan. 8.4-35
APPENDIX 8.4A
|ELECT ROMAGNETIC (EM) INSTRUMENT | .................................. 8.4A-1

vii



APPENDIX 8.4B

RESISTIVITY | 8.4B-1

APPENDIX 8.4C

SEISMICS | 8.4C-1

APPENDIX 8.4D

................................... 8.4D-1

APPENDIX 8.4E _
[GROUND PENETRATING RADAR | ..........ccooviiiniiineinnen.. 8.4E-1

APPENDIX 8.4F

| BOREHOLE GEOPHYSICS | e 8.4F-1

85 |GROUNDWATERMONITORING |............ouuiiriinnnennnennnn,, 8.5-1

: 851 ScopeandPurpose ... 8.5-1

852 Definftions L 8.5-1

853 Applicabllity L 8.5-1

854 Responsibilities ........... ... ... 8.5-1

855 Records ... F 8.5-1

856 Procedures ... 8.5-1

85.7 InformationSources  .............iiiie 8.5-43
SECTION 9

EARTH SCIENCES LABORATORYPROCEDURES .. .......ocvvveeeeeennnnnnnn.. 9-1

91  [SCOPEANDPURPOSE|  ooivivieieeee i 9-1

92 [DEFINITIONS | i 9-1

9.3 APPLICABILITY | ..................................... 9-1

9.4 [RESPONSBBILITIES |  .......oeivivninniniiniinnaninnn... 96

95 [RECORD] 9-6

9.6  [PROCEDURES| ittt 96

9.6.1 Introduction L. 9-6

9.62 Laboratory Selection  ..................iiiiiiiiiiiiii.... 9-7

9.6.3 Physical Properties  ...... P - X .

9.6.4 Chemical Propertiesof SolandRock .......................... 9-29

9.65 CompatiilityTesting  ...............ccoiiiiiiniiinnnn.... 9-38

9.6.6 Laboratoryand AnalysesRecords ............................ 9-41

viii



97 [REGION-SPECIFICVARIANCES] .......covvtvriiriiriiinnannaanennes 943

9.8 [INFORMATIONSOURCES| - .:vuvurnimeninnnnnnineninaneanannns 9-43
SECTION 10
SURFACE HYDROLOGY ittt ittt ciiian s 10-1
10.1 [FLOWMEASUREMENT | ..ottt ennnes 10-1
10.1.1 Scopeand PUrPOS8 ...........eeiiiiinnnereiiineans 10-1
10.1.2 Definltlons i i te i s 10-1
10.1.3 Applicability e 10-1
10.1.4 Responsibilites ...... e ettt 10-2
10.1.5 Procedures i 10-3
10.1.6 Region-SpecificVariances ............. ... il 10-28
10.1.7 Information SOUrces  ...........iiiiiiiiiiraieiianaena, 10-28
10.2 [SAMPUNGTECHNIQUES |  ..vvvvvnerevnenrroanenienennenennn. 10-29
10.2.1 Scopeand PUrPOSe ........eiiiiiiiiii i 10-30
10.2.2 Definitions L. i e 10-30
10.2.3 Applicabllity . 10-31
10.2.4 Responsibilities e 10-31
10.25 ReCOrdS = ettt 10-31
10.2.6 SamplingProcedures  ........... ..ottt 10-32
10.2.7 Reglon-SpecificVariations . ............... ... il U 10-48
10.2.8 InformationSources  ......... . ciiiiiiiii i ... 1048
SECTION 11
METEOROLOGY AND AIR QUALITY e e eeeanaesi ettt 111
11.1 [ SCOPE AND PURPOSE | e 111
11.1.1 Meteorological Parameters for Screening Model Analyses ......... 11-1
11.1.2 Meteorological Parameters for Refined Modeling Analyses ........ 114
11.1.3 Information SOUrces  ............cceiiiiiiiiiiianiian 11-14
11.2 [OTHER METEOROLOGICAL PARAMETERS | .. ...ocvvvinerananennnen. 11-16
11.2.1 Scopeand PUrPOS®  ...........iiiiieiiiiiiiiiieeeaians 11-16
11.2.2 Definlflons = . e e 11-16
11.2.3 Appilicability R 11-16
11.2.4 Responsibliities C s PO 1117
11.25 Records e 11417
11.2.6 Procedures e ieeeerae e 11-17
11.2.7 Reglon-SpecificVarlances ...................oiiiiit 11-20
11.2.8 Information SOUrCeS  .........c.citivinerinnecnrenncnaenns 11-21
11.3 [AIRQUALITY] = et tttttitinnnanneeenenssacssennnans 11-21
11.3.1 Scopeand PUIPOS® ........c.ccieeuivinnaaartanarenannn 11-21



11.3.2 Defintions ...l it 11-21

11.3.3 Responsibilities ..., .. . . 11-22
11.3.4 Procedures e eaee et ettt 11-22
11.3.5 InformationSources  ............. ... i, 11-28
SECTION 12
BIOLOGY/ECOLOGY it ittt iieiiiiiiiiannnns 1241
121 [SCOPEANDPURPOSE | ..iitiiiiii i iiiii e 12-1
122 [DEFINITIONS | it 12-1
123 [APPUCABILITY| ittt 12-1
124 [RESPONSIBIUTIES | .. ..ttt i, 122
125 |RECORDS | e e e 12-2
126 |PROCEDURES| = ....... e e, 12-2
12.6.1 Presence of ToxicSubstances .................cccvvvenn.... 12-3
12.6.2 Field Collection Techniques—General ......................... 124
12.6.3 Field Methods—Specific ............. PP 12-6
12.6.4 LaboratoryTestsand Analyses ..................ccovvuunnnnn 12-16
127 [REGIONSPECIFICVARIANCES |............oviiiiiiiiiiiieianne, 12-36
128 [INFORMATIONSOURCES |  .....iitiiiiii i iiiiieinannns 12.39
| APPENDIX 12A |
COLLECTION AND PROCESSINGTECHNIQUES ............cciiivvreinnnn.. 12A-1
SECTION 13
[SPECIALIZED SAMPLINGTECHNIQUES | ...ttt 13-1
130 [GENERAL| e 13-1
131 [WIPESAMPUNG| ................. P 13-1
13.1.1 ScopeandPUrpoSe  .......... ..ttt ii e 13-1
13.1.2 Definitions ...l e 13-1
13.1.3 Applicability ...t 131
13.1.4 Responsiblites .................. PO 13-1
13.1.5 Records L. 13-2
13.1.6 Procedure8 L. 13-2
13.1.7 Region-SpecificVariances ....................... ..o, 13-3
13.1.8 InformationSources . ... .. ... i i e 13-3
13.2 |HUMANHABITATIONSAMPLING| ... .........c.ciiiiiiniinininen... 13-3
13.21 Scopeand PUrpose  ......... ...t 133
13.22 Definitions L e 13-3
13.23 Applicability ... 13-3
13.2.4 Responsibilities ... .. 13-4



1325 Records 00 i i i iieee e e 134
13.2.6 Procedures 0 L. iiaie 13-5
13.2.7 Region-SpecificVarances ...............ccovviiiiiiiiinenn... 136
13.2.8 Information Sources  ........... . il 136
13.3 [TCODSAMPLING| i, e, 136
13.3.1 SCOPE AN PUMPOSE o eeeeeee e e ee e 136
13.3.2 Definitions L 136
13.3.3 Applicability e e 136
13.3.4 Responsibilities ... i e e 136
13.35 ReCOMdS i, 13-7
13.3.6 Procedures L.t eie i, 13-7
13.3.7 Region-SpecfficVarlances .................c.ciiiiiiiiiiia., 13-8
13.3.8 InformationSources  .......... .. i i, 13-8
134 [CONTAINERSAMPLING |  ........cccoiiiiiiiiiinniinnneennn.. 13-9
13.41 PurposeandScope  ......... ettt 13-9
13.42 Definitions ... 13-9
13.43 Applicability L 139
13.44 Responsibilities @ ............. P 13-9
1345 Records = ... ..., e 139
13.46 Procedures ... 13-10
SECTION 14
LAND SURVEYING, AERIAL PHOTOGRAPHY, ANDMAPPING ................... 14-1
141 SCOPEANDPURPOSE = ... ... .. iiiiiiiiiiiii i 14-1
142 DEFINITIONS it iiiiiae e 14-1
143  APPLICABILITY i et 14-1
144 [RESPONSIBILITIES | ...t 14-2
14.5 e e 14-2
146 [PROCEDURES| = ittt eneeinn, 142
146.1 Surveying—General . ......... ... iiiiiiii i 14-2
14.6.2 Aerial Photography ... ... ... i e 14-5
146.3 RemoteSensing = .......... .. 14-8
14.6.4 Hydrographic Surveys ............ ... .cciiiiiiiiiiiiian, 14-8
14.7 [REGION-SPECIFICVARIANCES |........ .. .. ..ot 14-9
148 [INFORMATIONSOURCES | ... .. ivitiiiiiiiiinieienenennnannen. 149
SECTION 15
[FIELD INSTRUMENTATION] ittt iia e eeenns 15-1
2150 [INTRODUCTION| oot 15-1

Xi



15.1  |PHOTOVAC 10A10 | L 152

15.1.1 ScopeandPurpose  ............ ... 15-2
15.1.2 Definitions L 15-2
15.1.3 Applicability cev.. 157
15.1.4 Responsibiites ............ ... .. ..., 15-7
15.1.5 Records L 15-7
15.1.6 Procedures .. ... ... 15-7
15.1.7 Region-SpecificVarlances .................................. 15-16
15.1.8 InformationSources  ............. .. .. 15-16
15.2 U 15-16
1821 Purpose 15-16
15.22 Defintions ... 15-16
1523 TheoryandUmitations ................................... 15-16
15.24 Applicability . 15-20
15.25 Responsibilites ... ... ... 15-20
1526 Records L 15-20
1627 Procedure ... e, ... 15-20
15.2.8 Region-SpecificVariances .......................... ... ... 15-28
1529 InformationSources ... 15-29
153 [ORGANIC VAPOR ANALYZER (OVA-128) |................couuue.. ... 15-29
16.3.1 Scope and Purpose R 15-29
15.3.2 Definitions L 15-29
1533 TheoryandLimitations ................................... 15-29
15.3.4 Applicabllity L 15-31
15.3.5 Responsibilites ... ... .. ... ... 15-31
15.3.6 Records e 15-31
18.3.7 Procedure L, 15-31
154 [EXPLOSIMETER |  ............ciciieiiiiiiiii 15-37
1541 ScopeandPurpose  ...............iieiiii 15-37
15.4.2 Definttions L 15-37
1543 Applicabllity .. 15-38
15.4.4 Responsibilities ... . ... .. ... 15-38
1545 Records L 15-38
1546 Procedures = .. ................... PR T TR 15-38
15.4.7 Region-SpecificVariances .................ccovuruunneiin. 15-40
15.48 InformationSources  .................. i 1540
155 [OXYGENINDICATOR]| ........ FE 1540
15.5.1 ScopeandPurpose ..., 15-40
155.2 Defintions ... ............. PP .... 1540
15.5.3 Applicability 15-41

Xii



15.6

15.7

15.8

156.9

15.5.4 Responsibilities e 15-41
15.5.5 RECOMAS = tieeiencrenncanriarnniaascistaannan 15-41
1556 Procedures eeiieeiiiiiniieoeen e 15-41
15.5.7 Region-Specific Variances ................ e 15-42
15.5.8 Information SOUICeS  ........ it iiiiiiiriiineeainnn 15-43
[COMBINED COMBUSTIBLE GAS (EXPLOSIMETER) AND OXYGEN ALARM | 15-43
15.6.1 Scopeand PUrposSe  ...........cieiiiiiiiiiiiiiaiane 15-43
15.6.2 Definltions ..t i e 15-43
15.6.3 Applicability .o 1543
15.6.4 Responsibilities ... 15-44
15.6.5 Records i iiieeieiiie it 15-44
15.6.6 Procedures = ...ttt 1544
15.6.7 Region-SpecificVariances ................coiiiiiiiiiiin 15-44
15.6.8 Information Sources  ............ e e 15-44
[VAPOR DETECTION TUBES - DRAEGER GAS DETECTOR MODEL 27317 . 1545
15.7.1 Scopeand PUrpose ... e 15-45
15.7.2 Defintions ... ... e el - 15-45
15.7.3 Theoryand Limitations ................c.coiiiiiiiina 1545
15.7.4 Applicability ... 15-45
15.7.5 Responsibilities R 15-46
15.7.6 ReCOMdS = i 1546
15.7.7 Procedures AP 15-46
15.7.8 Region-SpecificVariances ........... ... 15-47
15.7.9 Information SOUMCeS  .......i it iiirnnenerrennnsnneaans 1547
[FIELD EQUIPMENT —RADIATION MONITORS | ... ..vovvernannennenns 15-47
15.8.1 Scopeand PUrpose  ..........cieiiiiiiiiiiieieiaees 15-47
15.8.2 Defintlons = it 15-48
15.8.3 Applicability ... .. 1548
15.84 Responsibilities ... 15-49
15.8.5 RECOMS = ciiiiiieiiienaaeaaa e 15-49
15.8.6 ProcedureS @ ciiiiieiiiiiiiaraeaeaateeiieeaans 15-49
15.8.7 Region-Specific Variances ............... ... e 15-52
15.8.8 Information SOUrCeS  .......cvvriiiiiienennenrrenaennans 15-52
PERSO PUMPS .. ..o e 15-53
15.9.1 SCOPE and PUIPOSE  ....uivvneeunernnecneennacnsennenn 15-53
15.9.2 Definitlon i it 15-53
15.9.3 Applicability L 15-53
15.9.4 Responsibllities ... 15-63
1595 Records = ........ e e 15-583
15.9.6 Procedures .t iiieiiiiera et 15-53

Xiii



15.9.7 Region-SpecificVariances ........................... ... .. 15-55

15.9.8 Information Sources  ................ ..o 15-55
15.10 JOTHERMONITORING DEVICES |.......ovuiuiiiin e, 15-55
15.10.1 Electrochemical GasDetector .............................. 15-55
15.10.2 Passive Dosimeters .................... .00 15-56
15.10.3 Miniram Monitor ... ... . 15-56
SECTION 16
DATA REDUCTION, VALIDATION, REPORTING, REVIEW,ANDUSE | . .......... .. 16-1
160 [GENERAL] 16-1
16.1  INATIONAL CONTRACT LABORATORY PROGRAM — LABORATORY DATA .|. 16-1
16.1.1 Scope andPurpose ... 16-1
16.1.2 Definitions and Abbreviations .............................. .. 16-1
16.1.3 Applicability . 16-2
16.1.4 Responsibilites ... ........ .. ... ... 16-2
16.1.5 Records L. 16-2
16.1.6 Procedures L. 16-2

162 [DATAVALIDATION | ... ... 16-2
16.2.1 Scope and Purpose
16.2.2 Definitions

16.23 Applicabllity ... 163

16.2.4 Responsibilites ... ... ... ... ... 16-3
1625 Records ... ... 0., e 16-3
16.2.6 Procedures e e e et e e, 16-3
16.3 [REGIONAL VARIATIONS OF DATAVALIDATION. .. ................. . .. 16-9
164  [INFORMATION SOURCES |  ......ovoveeinnninn 169
SECTION 17
[DOCUMENT CONTROL | .o 17-1
171 [SCOPEANDPURPOSE | ..........0euieeeiiiiiaeni, 17-1
172 [DEFINTIONS | ... e, 17-1
173 [APPUCABILITY | i 17-1
174 [RESPONSIBILTIES| ..........ooiiiiiiiiiiiai, 17-1
175 [RECORDS| 1741
176 [PROCEDURES| ... .iiiieiiiiiiisiiii 172
17.6.1 ProjectFiles ... ... 17-2
17.6.2 Document Identificationand Numbering ....................... 17-2
17.6.3 DocumentDistribution .................. ... 17-56
17.6.4 RevisionstoDocumentation ....................0..ovovnno .. 17-5
17.6.5 Projectlogbooks ... .. ... i, 17-7

Xiv



17.6.6 Computer Codes and Documentation ......................... 177

17.6.7 CorrectionstoDocumentation ................ccoiiiiiiiennnn 17-11

17.6.8 Confidential Information ..............ciiiiiiiiiiiiiiraians 17-11

17.6.9 Disposition of ProjectDocuments ............................ 17-12

177 REGION-SPECIFIC VARIANCES |- ...\ ovveeteeeieninenaennninnns 17-12

17.8 [INFORMATIONSOURCES ]  .......ovivineirinenenenenneninenn. 17-12
SECTION 18

CORR IVE ACTION | e e e ettt iia s 18-1

181 [SCOPEANDPURPOSE |  .iuiiiniiiiiiiieiiiiiiiininienes 18-1

18.2 [DEFINITIONS| ettt it ee e, 18-1

183 [APPUCABILITY]  teteeeeneennetanneinenenraeaananns 18-1

184 [RESPONSIBILITIES]  oioeiiiiiiiiiiieiiieiieniaaceennen 18-1

185 [RECORDS] et 18-1

186 [PROCEDURES| = ciiitiiiieiiiiiiieneieiennnanenes 18-2

18.6.1 Limits for Data Acceptability ....... et et 18-2

18.6.2 Controlof DataAcceptability . ............cooiiiiii il 18-2

18.6.3 ROVIBWS  eiiiiiiiiiiinnn.. P 18-3

18.6.4 NONCONOIMENCE  «'voeveeveeeeeereeeeeenneeannn. 18-3

18.6.5 Corrective ActionApproval ...........coiiiiiiiiiiiienenan, 18-3

18.6.6 Corrective Action Review ... ..... e e 18-3

18.6.7 Corrective Actions for Data Acceptability ...................... 18-3

18.7 [REGION-SPECIFICVARIANCES |.............outunn e 18-3

188 [INFORMATIONSOURCES |  «v\viirenineneninnianneiineacaeanns 18-3
SECTION 19

[QUALITY ASSURANCE AUDITPROCEDURES|. . .....co i 19-1

191 [SCOPEANDPURPOSE| = ............ s 19-1

192 [DEFINITIONS | tiiiiiiieiei e eeaaans 19-1

193 APPUCABILTY] ceeetrntvnennenannanancaecaenaenns 19-2

19.4 [RESPONSIBILITIES| = ..oivvirvneivnnnns N e 19-2

195 [RECORDS|] = i SUUDU 19-2

19.6 PRO URES]| e e e 19-3

19.6.1 Audit Schedules ... .l 19-3

19.6.2 Qualification and Certification of Quality Assurance Personnel . ..... 19-4

19.6.3 PreparationforAudits ............. ..o i 19-5

19.6.4 Conductof Audits ...t i 19-8

19.6.5 AuditFollow-Up .. i 19-10

197 [REGION-SPECIFICVARIANCES |.. . .vvvevtreriennevnneinaannennns 19-11

19.8 [INFORMATIONSOURCES|  ...ovvneniinercinnecneennaeennnnn 19-11

XV



SECTION 20

|QUALITY ASSURANCE REPORTING | .................................... 20-1
201 [SCOPEANDPURPOSE | ........oooivviiiiiiniinii 20-1
202 [DEFINITIONS| 20-1
203 [APPLICABILITY| ... 20-1
20.4 (RESPONSIBILITIES | ... i, 201
20.5 El .................................... 20-1
206 |PROCEDURES| i 20-1
20.6.1 Assessment of Measurement Data Accuracy .................... 20-2
20.6.2 Assessment of Performance and Systems Audits ................ 20-2
20.6.3 Nonconformances ... 20-2
20.6.4 Assessment of Quality Assurance Problems and Solutions ........ 20-2
20.7 |REGION-SPECIFIC VARIANCES |............. et iie e, 20-3

20.8 |INFORMATION SOURCES |

XVi



AA
AAM
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AGI
API
AR
ARAR
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ATSDR
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CE
CERCLA

CERCLIS
CFR

CIR

CLP
CcocC
COD
COE
CRDL
CWA

A GLOSSARY OF
ABBREVIATIONS AND ACRONYMS

atomic adsorption

Algal Assay Medium

alternating current

American Chemical Society

American Geological Institute

American Petroleum Institute

authorized requester

Applicable or Relevant and
Appropriate Requirements

American Society for Testing and
Materials

Agency for Toxic Substances and
Disease Registry

atmosphere

base neutral acids

Clean Air Act

Contract Compliance Screening

Center for Disease Control

common-depth-point profiling

current electrode

Comprehensive Environmental
Response, Compensation and
Liability Act of 1980 (PL 96-510)

CERCLA information System

Code of Federal Regulations

color Infrarad

Contract Laboratory Program

chain of custody

Chemical Oxygen Demand

U.S. Army Corps of Engineers

Contract Required Detection Limits

Clean Water Act

d.b.h
DC
DO
DOJ
DOT
DQO
DRI
ECD
EDMI
Eh
EM
EMSLLV

EOS
EP
EPA
EPIC

ER
ERP
ERT
ERTS
EROS
ESB
ESD
EST
EV
FAA
FIT
FS
FSP
GC
GC/MS

diameter breast height

direct current

dissolved oxygen

Department of Justice

Department of Transportation

data quality objectives

Direct Reading Instrument

electron capture detector

electronic distance meter instrument

oxygen-reduction potential

electromagnetic

Environmental Monitoring System
Laboratory-Las Vegas

equivalent opening size

toxidty-extraction procedure toxicity

Environmental Protection Agency

Environmental Photographic
Interpretation Center

electrical resistivity

Emergency Response Plan

EPA Emergency Response Team

Earth Resources Technology Satellite

Earth Resources Observation Systems

EPA Environmental Services Branch

Environmental Services Division

Eastern Standard Time

electron volt

Federal Aviation Administration

Field Investigation Team

Feasibility Study

Field Sampling Plan

Gas Chromatography

Gas Chromatrography/Mass
Spectrometer
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GSC
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HAZMAT
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HEPA
HNU

HR

HRS
HSCD

HSI
HSL

HSO

HSWA

HU
IATA

ICAO

ICP
ICS

IDL
IDLH

IFB

Graphical Exposure Modeling
System

gallons per minute

Ground Penetrating Radar

a company name

greater than

Health and Safety Plan (see also
Site Safety Plan)

Hazardous Materials Team

Habitat Evaluation Procedure

High Efficiency Particulate Air

indicates a photoionization device

heart rate

Hazard Ranking System

EPA Headquarters Hazardous Site
control Division

habitat suitability index

Hazardous substance List (previous

term for Target Compound List)

Health and Safety Officer (see also
SSC, SSHO and SS0)

Hazardous and Solid Waste
Amendments

habitat unit

international Air Transport
Association

international Civil Aviation
Regulations

inductively coupled Plasma

Incident Command System

inside diameter

instrument Detection Limit

immediately dangerous to life and
health

invitation for bid

ionization potential

ISCO

ITD
LEL
LL
LOO
LOQ
LSC
LT
LUST
LvZ
MAD
MDL
m/sec
MHz
MS/MS

NBS
NCDC

NCIC

NCP
NEIC

NGVD
NIOSH

NMO
NOAA

N.0.S

NPDES

NPL
NRC

instrumentation Specialists
Company

lon Trap Detector

lower explosive limit

liquid limit

limits of detection

limit of quantitation

liquid sample concentration

less than

leaking underground storage tank

low-velocity layer

maximum applicable dose

Method Detection Limit

meters per second

megahertz

Mass Spectrometer/Mass
Spectrometer

National Bureau of Standards

National Climatic Data Center

National Cartographic information
Center

National Contingency Plan

National Enforcement investigation
Center

National Geodetic Vertical Datum

National institute for Occupational
Safety and Health

normal moveout

National Oceanographic and
Atmospheric Administration

not otherwise specified (used in
shipping hazardous material)

National Pollution Discharge
Elimination System

National Priorities List

Nuclear Regulatory Commission



NSF
NTIS

NWS
oD
OERR

OSHA

OSWER

01
OVA

OWPE

PARCC

PCBS
PDS
PE
PEL
PHC
PI

PID
PL

PO
POTWs
ppb
PPE
ppm
PRP
psig
PVC
QA

National Sanitation Foundation

National Technical Information
Service

National Weather Service

outside diameter

EPA Office of Emergency and
Remedial Response

Occupational Safety and Health
Administration

EPA Office of Solid Waste
and Emergency Response

oral temperature

Organic Vapor Analyzer (onsite
organic vapor monitoring device)

EPA Office of Waste Programs
Enforcement

Precision, Accuracy, Representative-
ness, Completeness,
Comparability

polychlorinated biphyenyls

personnel decontamination station

potential electrode

permissible exposure limtt

principal hazardous constituents

plasticity Index

photo ionization detector

plastic limit

EPA Headquarters Project Officer

publically owned treatment works

parts per billion

personal protective equipment

parts per million

Potentially Responsible Party

pounds per square Inch gauge

polyvinyl chloride

quality assurance

QA/QC
QAMS

QAPJP

QAPP

QC
RA

RCRA

RD
RDCO
REM
REM/FIT

RI
ROD

RPM
RSPO
RSCC
RTDs
SARA

SAS
SDL

S

S1 units
SIM
SCBA
SCS
SDWA

quality assurance/quality control

Quality Assurance Management
staff

Quality Assurance Project Plan
(see QAPP)

former abbreviation for Quality
Assurance Plan (see QAPjP)

quality control

remedial action

Routine Analytical Service

Resource Conservation and
Recovery Act of 1978 (PL 94-580)

remedial design

Regional Document Control Officer

Remedial Planning

Remedial Planning/Field investigation
Team

Remedial Investigation

Record of Decision (previous title
for Remedial Project Manager)

EPA Remedial Project Manager

Remedial Site Project Officer

Regional Sample Control Center

resistance temperature detectors

Superfund Amendments and
Reauthorization Act of 1986
(PL 99-499)

Special Analytical Service

Sample Detection Limit

Site Inspection

International System of Units

Selected lon Monitoring

self-contained breathing apparatus

Soil Conservation Service

Safe Drinking Water Act



SMCRA

SMO
SM
SOPS
SP
SPM

SRM
SSC

SSHO

SSO

STAPPA/
ALAPCO

STAR
TAL
TAT
TCDD
TEGD

TDD
TDs
TIC

TLD
TLD

badge

TLV
TOC
TOH
TOX

Surface Mining Control and
Reclamation Act

sample Management Office

Site Manager

standard operating procedures

spontaneous potential

Site Project Manager (previous
title for Site Manager)

Standard Reference Material

Site Safety Coordinator (see also
SSHO, SS0, and HSO)

Site Safety and Health Officer (see
also SSC, SS0, and HSO)
Site Safety Officer (see also SSC,

SSHO. and HSO)

the State and Territorial Air
Pollution Program Administrators
and the Association of Air Poll-
ution Control Officials

Stability Array

Target Analyte List

technical assistance team

2,3,7,8-tetrachlorodibenzo-pdioxin

Technical Enforcement Guidance
Document

Technical Directive Documents

total dissolved solids

Tentatively Identified Compounds

thermoluminescent detector

Thermoluminescent detector badge
threshold limit value

Total Organic Carbon

Total Organic Halogen

Total Organic Halides

XX

TR
TSCA
TSDF

UEL
UNAMAP

U.S. EPA

USCS
USDI
USGS
USPS
uv
VOA
VOC
WAS
WP

traffic report

Toxic Substances Control Act

Treatment, Storage, and Disposal
Facility

upper explosive limit

User’s Network for Applied Model-
ing of Air Pollution

U.S. Environmental Protection
Agency

Unified Soil Classification System

U.S. Department of Interior

U.S. Geological Survey

U.S. Postal Service

ultraviolet

volatile organic analysis

Volatile Organic Compound

Work Assignments

work plans
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SECTION 1
USE OF THE COMPENDIUM

1.1 SCOPE AND PURPOSE

Webster's Third New International Dictiontary (Unabridged) defines "compendium” as:

«A. A brief compilation or composition consisting of a reduction and condensation of the subject
matter of a larger work

«B. A work treating in brief form the important features of a whole field of knowledge or subject
matter category

While the reader may take exception to the use of the word “brief” to describe this compendium, the
two volumes represent an astoundingly reduced version of the many field operations methods that have
been used during remedial response activities at hazardous waste sites. This compendium focuses
primarily on techniques and methods used during the fieldwork phase of aremedial Investigation. Exhibits
1-2 and 1-3 emphasize this orientation, and provide the reader with a guide to the applicability of the
various sections to the Remedial Investigation / Feasibility Study (RI/FS) process. The compendium also
provides some limited information on those subjects for which extensive guidance exists elsewhere, such
as project planning and management, quality control, decontamination, and health and safety issues.
These latter subjects are addressed only briefly, primarily to guide the reader into an appreciation of how
the various facets of project management and execution are interrelated.

The compendium was written primarily to assist the Site Manager (SM). The SM is the individual who is
responsible for the successful execution of a work assignment, and who maybe an employee of the EPA,
state agency, Potentially Responsible Party (PRP), or contractor. Generally, the compendium addresses
the SM as a contractor’s employee who is working with an EPA Remedial Project Manager (RPM) at the
regional project level on a Superfund program, such as Field Investigation Team (FIT) or Remedial Plan-
ning Activities (REM II, Ill, or IV). The EPA management structure Includes a Regional Project Officer, who
oversees implementation of a program at the EPA regional level, and a Project Officer at EPA Head-
quarters, who is responsible for program guidance Agency-wide. Management structures vary with the
contractors’ organization.

This compendium is one of a series of guidance and technical documents of which the Site Manager
and, to a lesser degree, task leaders and field workers should be aware before beginning fieldwork. These
documents are listed in Exhibit 1-1.

The list of applicable guidance is far from complete; a more detailed (but still Incomplete) list of
guidance and technical resource documents, and their relationship to RI/FS phases and tasks is contained
in Appendix 1A. Subsequent sections of the compendium will list other helpful references under the head-
ing “Information Sources.”
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Exhibit 1-1
GUIDANCE AND TECHNICAL DOCUMENTS

. Guidance on Remedial Investigations Under CERCLA (EPA 540/G-85/002)
. Guidance on Feasihility Studies Under CERCLA (EPA 540/G-85/003)

« Superfund Remedial Design and Remedial Action Guidance
(OSWER Directive 9355.04A)

« Superfund Public Health Evaluation Manua (OSWER Directive 9285.4-1)
« Superfund ExposureAssessment Manual (OSWER Directive 9285.5-1)
. Standaed Operating Safety Guides (OSWER Directive 9285.1-1 B)

« Occupational Sgfety and Health Guidance Manual for Hazardous Waste Site Activities
(DHHS (NIOSH) Publication 85-1 15)

. Data Quality Objectives for Remedial Response Activities (OSWER Directive 9355.0-7B)
« Samplers and Sampling Procedures for Hazardous Waste Sources (EPA 800/2-80-01 8)
. User’s Guide to the Contract Laboratory Program (OERR, December 1988)

« EPA Regional Standard Operating Procedures, Guidelines and Directives

The purpose of this compendium is to provide the reader with a summary of field techniques to use as
references during preparation of project planning documents. The compendium does not contain a series
of standard operating procedures to use as references in their entirety, but rather it may be used as a
reference to a series of methods with project and site-specific modifications added. For example, a quality
assurance project plan could present techniques for gathering data on chemical concentrations in fish tis-
sues as shown in the following Example Citation.
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Example Citation

TASK 1. BIOTA EVALUATIONS

Subtask 1. A. Electrofishing in Mung Creek

« A Limitations and Application - Subsection 12.6.3.3, Aquatic (Freshwater) Field Methods
Summary, pp. 1 2-24 and 12-25, Section 12, Revision No. O, Compendiumof Field Operations
Methods (COFOM #0).

« B. Sampling Techniques - Subsection D2, Electrofishing, Appendix 12A, pp. 12A-32
through 12A-35, COFOM #O.

Modifications - Only carp will be collected. Specimens smaller than 8 Inches in length
and 2 pounds in weight will be released. Any specimens caught below 14th Street Bridge

will be released. See site safety plan for boating and collection safety procedures.

« C. Laboratory Techniques- Subsection 12.6.3.3, pp. 12-23 and 12-24, Subsection E4, Ap-
pendix 12A pp. 12A-41 through 12A-46, COFOM #O.

Modifications - See CLP SAS in Task 4, Sample Analysis

The compendium will be available to every EPA region and contractor and can serve as a common
source for methods citation, as indicated above.

1.2 DEFINITIONS AND ABBREVIATIONS OR ACRONYMS

Each section of the compendium defines terms specific to that section and deciphers abbreviations or
acronyms when they are first used. A glossary is furnished in the beginning of each volume. The most fre-
quently used abbreviation is defined below.

Site Manager (SM)
The individual who is responsible for the successful execution of a work assignment. SM
usually refers to a contractor’s employee.
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Exhibit 1-2

RELATIONSHIP AMONG STANDARD
RI/FS TASKS AND THE COMPENDIUM

Description of
Standard RI/FS Tasks
and
Subtasks

Project Planning

Community Relations

Field investigations
Project management
Quality Control
Fieldwork, air
Fieldwork, biota

Fieldwork, close support laboratories
Fieldwork, RI-derived waste disposal

Fieldwork, son gas

Fieldwork, support

Fieldwork Well logging
Fieldwork, mapping and survey
Fieldwork, geophysical
Fieldwork, well installation
Fieldwork, groundwater
Fieldwork, soil

Fieldwork, source testing
Fieldwork, surface water

sample Analysis

Fieldwork, close support laboratory

Data validations
sample management

Data Evaluation

Assessment of Risk

Treatability Study/Pilot
Remedial investigation Reports
Remedial Alternatives Screening
Remedial Alternative Evaluation
Feasibility Study RI/FS Reports
Post RI/FS Support
Enforcement Support
Miscellaneous Support

ERA Planning

*Ses Exhibit 1.3 for titles.

1-4

Applicable Sections and
Subsections
of the “Compendium of
Field Operations Methods"*

2,3.2,3.3,3.4,4,5,6, 16
17,18,19,20

Not directly applicable

2,3, 17,18, 19,20

Throughout procedure specific
7,11,15

12

5.2,77,15

3.25.2.6.4,81 .6.3

3,17, 18,19,20

8.1,8.3

14

8.4

8.1,8.5

8.5
8.1,8.2,8.3
7, 13,15
10

5.2,15

16

4,5,6

16

Not directly applicable
9 (soils engineering data)
Not directly applicable
Not directly applicable
Not directly applicable
Not directly applicable
Not directly applicable
Not directly applicable
Not directly applicable

Not directly applicable



Exhibit 1-3
TITLES OF SUBJECTS IN
“COMPENDIUM OF FIELD OPERATIONS METHODS"

Section and Subsection

10.

11,

Use of the Compendium
Preparation of Project Description and Statement of Objectives

Implementing Field Activities

3.1 General Considerations

3.2 Control of Fieldwork-Generated Contaminated Material
3.3 Organization of the Field Team

3.4 Decontamination

3.5 General Health and Safety Considerations

Sample Control, Including Chain of Custody

Laboratory Interface
5.1 National Contract Laboratory Program
5.2 Noncontract Laboratory Program
5.2.6.4 Residual samples and Analytical Wastes

Sample Containers, Preservation, and Shipping
6.1 Sample Containers and Preservation
6.2 Packaging, labeling, and Shipping

Field Methods for Rapid Screening for Hazardous Materials

Earth Sciences

8.1 Geologic Drilling

8.2 Test Pits and Excavations

8.3 Geological Reconnaissance and Geological i-egging
8.4 Geophysics

8.5 Groundwater Monitoring

Earth Sciences Laboratory Procedures
9.6.2 Laboratory Selection

9.6.3 Physical Properties

9.6.4 Chemical Properties of Soil and Rock
9.6.5 Compatibility Testing

9.6.6 Laboratory and Analysis Records
Surface Hydrology

10.1 Flow Measurement

10.2 Sampling Techniques

Meteorology and Air Quality
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12.

13.

14.
15.
16.
17.
18.
19.
20.

Exhibit 1-3
(continued)

BiologyEcdogy

12.6.1 Presence of Toxic Substances

12.6.2 Field Collection Techniques-General

12.6.3 Field Methods-Specific
12.6.3.2 Terrestrial Field Methods Summary
12.6.3.3 Aquatic (Fresh Water) Field Methods Summary
12.6.3.4 Marine Field Methods Summary

12.6.4 Laboratory Tests and Analyses

Specialized Sampling Techniques

13.1 Wipe Sampling

13.2 Human Habitation Sampling

13.3 TCDD sampling

13.4 Container sampling

Land Surveying, Aerial Photography, and Mapping
Field Instrumentation

Data Reduction, Validation, Repotting, Review, and Use
Document Control

Corrective Action

Quality Assurance Audit Procedures

Quality Assurance Reporting
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1.3 APPLICABILITY

The techniques presented in this compendium maybe used in remedial response activities conducted
for or by the EPA. Other entities (state agencies, other federal agencies, or private concerns) may also find
the techniques useful. All of the methods presented have been used by EPA contractors in executing
fieldwork. Some of EPA's region-specific standard operating procedures, which are referenced in each
section of this compendium, may take precedence over these more general methods (see Subsection 1.6).

The procedures are written for the trained, experienced professional who should realize that every haz-
ardous waste site is discrete and every work assignment is different. Every hazardous waste site requires a
degree of personal protection, a monitoring system to detect hazards, and an adaptation of work proce-
dures to site conditions. The user should realize that not all procedures are suitable for use, or can even be
accomplished, with every level of personal protection. The amount of time spent executing a procedure
and the number of trained, experienced people needed to accomplish the work will increase dramatically
as the need for personal protection increases.

1.4 RESPONSIBILITY

The Site Managers bear prime responsibility for selection of the proper methods to accomplish the
goals and objectives of their work assignments. The SM uses the capabilities of various technical
specialists and the data quality objectives to precisely determine the methods used. Senior management
and the clients provide quality assurance and quality control (QA/QC), and overall direction.

1.5 UPDATES

The compendium represents a snapshot of methods and techniques that, in the rapidly evolving field of
remedial response, will undergo changes as new procedures are defined. Additionally, methods that were
not included in this compendium because of a lack of demonstrated success at the time of writing may
rapidly emerge as methods of choice. EPA’s intent is to provide periodic updates presenting newly
evolved methods and improvements on “old” methods. Comments, suggestions, and recommended pro-
cedures are solicited from the users. Please address such material to:

Ms. Lisa Woodson Feldt
U.S. EPA (WH548E)
401 M Street, SW
Washington, DC 20460

1.6 REGION-SPECIFIC VARIANCES

As stated, these procedures have been used by EPA contractors during remedial response activities.
Variances specific to the various EPA regions are listed in. each section. These variances were updated
using information supplied by the regions for this version and were current at publication. However, be-
cause performance requirements vary among EPA contracts, among EPA regions, within EPA regions, and
even among tasks on the same work assignments, users of this compendium are strongly urged to consult
the appropriate EPA official to obtain the most current variations to the methods listed in this compendium.
Some regions, such as the Engineering Support Branch in Region IV, have published a detailed standard
operating procedure for use by persons executing fieldwork.
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SECTION 2

PREPARATION OF PROJECT DESCRIPTION
AND STATEMENT OF OBJECTIVES

2.1 SCOPE AND PURPOSE

This section describes the information that should be addressed in the “project description and state-
ment of objectives” section of a field activities plan. The information discussed below Is applicable to all
such plans, but it should be modified to meet the needs of a specific project.

A section entitled “project description and statement of objectives” should be Included in all response
activity plans; such a section is required in the quality assurance and sampling plans for remedial investiga-
tions and in work plans for Field Investigation Team (FIT) operations. Project descriptions are also used as
input to the site safety plan. The project description defines the goals of the project and describes how the
information necessary to meet the project goals will be obtained. The project description should provide
the reader with enough information to judge the appropriateness and adequacy of the quality assurance,
work, or sampling plans. The project description and statement of objectives are integral elements in the
development of data quality objectives, which are qualitative and quantitative statements that outline the
decision-making process for remedial responsibilities and specify the data required to support those
decisions. Extensive guidance on development of data quality objectives exists (OSWER Directive 9355.0-
7B) and will not be repeated within this document.

2.2 DEFINITIONS

Analytical Parameters
Chemical constituents and levels of detection required for sample analysis. Parameters also
include field measurements (e.g., pH, groundwater levels), engineering soils data (e.g., soil
permeability, particle size analysis), and Contract Laboratory Program (CLP) Special Analytical
Services (SAS) components.

Quality Assurance Project Plan (QAPjP)
The policies, organization, objectives, functional activities, and specific QA and Quality Control
(QC) activities designed to achieve the data quality goals of the specific project(s) or continu-
ing operation(s).

Sample Matrix
Media from which the sample is collected (e.g., soil, groundwater, surface water).

Sampling Plan
A program of action that is developed prior to field activities and that describes the methods
and procedures for obtaining representative portions of the environment being investigated.

Site Manager (SM)
The individual responsible for the successful completion of a work assignment within budget
and schedule. The person is also referred to as the Site Project Manager or the Project
Manager and is typically a contractor’s employee (see Subsection 1.1).
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2.3 APPLICABILITY

Remedial response activities, such as field investigation and sample collection, require a written plan
that should include a project description. The description should be included in its entirety and may not be
referenced from another document.

2.4 RESPONSIBILITIES

The Site Manager or designated person who is responsible for writing the work plan, sampling plan, or

quality assurance project plan is also responsible for the section on project description and statement of
objectives.

25 RECORDS

The project description and statement of objectives constitute the record. Pertinent information that is
used to develop the project description should be recorded and maintained by the SM.

Such information would include results of previous site investigations; any environmental permits as-
sociated with the site; tax records results of inspections by other state, local, or federal agencies;
newspaper accounts records from community relations interviews; aerial photography (such as those typi-
cally available from the Environmental Photographic Interpretation Center); and any other data that will as-
sist the SM in developing the project description and statement of objectives. It is important, particularly
on projects involving enforcement activities, that adequate records be kept to document the process by
which project objectives were derived. Project objectives determine sampling strategy and are directly re-
lated to the final costs of the response activities, the adequacy of the feasibility study, and the success of
the remedial alternative. Meeting notes, telephone conversation records, assumptions regarding inter-
pretations of work assignments, and other records pertaining to the development of the project description
and statement of objectives should be maintained in a manner that will allow the SM and project team to
reconstruct the decision-making process that led to the stated project objectives.

2.6 PROCEDURES

The project description should be site-specific and include at least the following items:

. Site description and history

. Schedule of activities

. Intended data usage

« Identification of sample matrices and parameters

« Sample design description and rationale
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Each of these items are described below.

2.6.1 Site Description and History

The site description should include all pertinent physical and land use information. Maps, drawings,
and photographs should be included, if available. The following information should be provided:

. Size, including area within facility boundaries and the extent of contamination above defined

thresholds, if known (See also Section 17 for discussion of background levels used as a defined
threshold.)

. Specific location description inclding directions and distances from nearby towns

. Surrounding geography (e.g., town, city, county, or state boundaries and jurisdictions; power
lines; railroads; roads; and topography)

. Physical description including the following:

Geologic conditions
Soil types and depths
Surface water hydrology
Groundwater hydrology
Flora

Fauna

Terrain

. Onsite conditions (e.g., the presence of pits, ponds, tanks, drums, standing water, buildings, and
wells)

. Climatological description for the region and for site-specific parameters, such as wind speed and
direction, precipitation patterns, and freezing conditions

. Demographics and surrounding land use (e.g., agricultural, industrial, or residental; populace at
risk; and transportation patterns)

Relevant historic facts about the site “should be included in the project description. Following are ex-
amples of useful historic information:

. Past and present uses of the site

. Identification of onsite facilities and description of activities at these facilities, including any facilities
that have been demolished and any subsurface facilities (e.g., tanks, utilities, and vaults)
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. Onsite disposal and materials handling practices

- Areas used for disposal and methods of disposal (tanks, drum, pit, pond, lagoon,
landfill, land treatment, etc.)
- Material storage or transfer facilities and areas onsite, including spills or dumps

. Description of wastes onsite

- Quantity

- Physical state

- Chemical identification, If known
- Location

. Prior complaints or agency actions concerning the site including any permits held by the site
(Permit applications are also of interest, even if no permit was awarded,)

. Prior sampling activities onsite or near the site, and the resultant data (This information should be
evaluated in terms of the confidence held in the data and of the Intended usage of that data.)

« Prior remedial or response activities

. Prior accidents or incidents onsite, such as fires, explosions, or chemical releases

A detailed site history should be completed before initiating any activities onsite. A brief summary of
the site history, which includes information that may affect sampling plans, work plans, the site safety plan,
or the quality assurance plan, should be included in the project description. The reliability of the informa-
tion should be assessed, and the acceptability of the existing data for intended use should be determined.

2.6.2 Schedule of Activities

The project schedule should include project milestones, such as the startup date for the project, field
investigation dates, the data review period, and dates when reports are due. The activity(s) addressed by
quality assurance and work sampling plans should be identified. The expected start and finish dates for the
project and the field work must be stated. A diagram. flow chart, or critical path chart should be included
to help the reader understand the project.

2.6.3 Intended Data Usage

To determine whether the work, sampling, and quality assurance plans will generate data that meet the
project objectives, it is necessary to define the types of decisions that will be made, identify the intended
use of the data, and design a data collection program. Data quality objectives (DQO) are defined as “an in-
tegrated set of thought processes which define data quality requirements based on the identified end use
of the database” (OSWERDirective 9355.0-76). The DQOS are useful in developing a sampling plan and
analytical plan so that sufficient data of known, defensible quality are obtained to assist the decision-
makers in arriving at sound decisions concerning remedial response activities. The DQO, based on the in-
tended use of the data, will assist in determining the appropriate detection limits, analytical methods, and
sample handling procedures (chain-of-custody requirements, as well as preservation and holding times).
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Possible uses for the data are listed below:

. Confirm suspected contaminants or concentrations of contaminants.
. Qualitatively assess the nature and extent of contamination.

. Design additional sampling campaigns.

. Implement operable units involving cleanup and removal.

. Compare with established criteria (e.g., drinking water standards and National Pollution Discharge
Elimination System (NPDES) requirements).

. Assess exposure, endangerment, and risks.
. Screen or select remedial alternatives.
. Use as input to the conceptual design of remedial technologies.

. Use in future enforcement actions and litigation. The applicable legislation (CERCLA, RCRA,
TSCA, etc.) should be identified.

The specific purpose of the site investigation should be stated. The use of the data as a qualitative or
quantitative measure should be specified. Discrete quantitative requirements for the data, such as a level
of detection required for comparison with health criteria, should also be specified.

2.6.4 Identification of Sample Matrices and Parameters

Identification of the appropriate sample matrices and parameters should be included in the project
description. A table similar to Exhibit 2-1 may suffice. A listing of compounds should be included. Any
special sample handling requirements (e.g., filtering and dry weight analyses) should be identified in this
section. Parameters for special analytical services and Geotechnical and hydrogeological investigations
should also be identified.

2.6.5 Sampling Design Description and Rationale

A brief description of the sampling design and rationale should be included in the project description.
DQO guidance addresses sampling design description and rationale. If DQO guidance is followed, a single
scoping section covering anticipated remedies, data requirements, and sampling should result. The sam-
pling design description should include potential sampling locations and parameters. A rationale for
choosing the sampling points, number of samples, medium of sample (air, soil, or water), sampling
methods, amounts, presentation techniques and chemical parameters should be discussed. Sample con-
tainers, preservation techniques, and shipping methods should be selected in accordance with the latest
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Exhibit 2-1

SAMPLING FOR XYZ SITE

Target
Compound List
Target Inorganics® Special
Compound List Tasks | &ii Metals X naiyticai
Organics Task Ill Cyanide Services
(No x Freq = Total (No.x Free. ~— Total (No xFreq. = Total
Groundwater
Monitoring Well 19x2=38 19 x 2= 38
Residential Wells’ 10 x 2 =20 5x2=10 5x2=10
Surface Water
Water 6 x 1=6 6x1=6
Sediment 6 x 1=6 6x1=6
Soils
Chemical 46 x 1 =46 46 x 1 =46
Physical 25x 1=25°

2 Groundwater sampie to be analyzed for total cyanide and total metals will not be filtered before analysis. An aliquot will be
filtered in the field before sample preservation, and will be analyzed for soluble metals and soluble cyanide. Detection limit
requirements are specified in "QAP;jP for XYZ Site, Appendix A, Analytical Requirements.”

b SAS will be used to analyze residential well samples for ammonia, nitrates and nitrites.

€ 10 Atterberg limits, 15-grain-size distribution.

EPA and Department of Transportation (DOT) requirements. Sections 4,5, and 6 of this compendium con-
tain information on these procedures; however, consultation with EPA and DOT is strongly recommended.

2.7 REGION-SPECIFIC VARIANCES

No specific regional variances have been Identified; however, ail future variances will be incorporated
in subsequent revisions to this compendium. Information on van'antes may become dated rapidly. Thus,
users should contact the regional EPA RPMs for full details on current regional practices and requirements.
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SECTION 3
IMPLEMENTING FIELD ACTIVITIES

3.1 GENERAL CONSIDERATIONS

3.1.1 Scope and Purpose

Section 3 addresses several areas including the control of contaminated materials generated during
fieldwork, organization of the field team, decontamination, and general health and safety considerations.
This section provides general information on those topics in individual subsections that identify their
relevant scope and purpose, definitions, and applicability. The section lists information sources for specific
guidance. Fieldwork encompasses the activities associated with preliminary assessments/ site inspections
(PAN), site investigations, remedial investigations (RI), feasibility study, pilot or bench tests, and Resource
Conservation and Recovery Act (RCRA) inspections. Guidance on these activities is voluminous and will
not be presented here. The Site Manager (SM) must also be guided by the state and local laws, codes,
rules, regulations, and ordinances, as well as by any site-peculiar guidance such as consent decrees.

3.1.2 Definitions

Office of Safety and Health Administration (OSHA) 1910.120
OSHA Interim Final Rule on Hazardous Waste Operations and Emergency Response. OSHA
Standard 29 CFR 1910.120 as released on 19 December 1986 in the Federal Register.

Site Manager (SM)
The individual responsible for the successful completion of a work assignment within budget
and schedule. The person is also referred to as the Site Project Manager or the Project
Manager and is typically a contractor’s employee (see Subsection 1.1).

3.1.3 Applicability

The procedures contained in Section 3 are applicable to field activities that involve hazardous materials
(as defined by the OSHA standard) and area potential for personnel exposure.

3.1.4 Responsibilities

Activities that fall under the scope of OSHA 29 CFR 1910.120, as defined in that standard, must comply
with the requirements of that standard. The SM is responsible for coordinating all efforts with the assigned
Health and Safety Officer (HSO) [also known as Site Safety Coordinator (SSC) or Site Safety and Health
Officer (SSHO)] to achieve and maintain compliance.
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3.1.5 Records

The documents required by OSHA 29 CFR 1910.120 must be completed, maintained, and made avail-
able as described in that standard. These records include medical surveillance documents, health and
safety plans, and all other required documentation. The retention time for these documents is significant —
30 years or more. Site Managers must rely on the administrative personnel associated with their corporate
or agency health and safety programs to provide for retention of records. These procedures should be
clearly delineated within the program.

3.1.6 Procedures

Appropriate procedures are specified in the subsequent subsections.

3.2 CONTROL OF FIELDWORK-GENERATED CONTAMINATED MATERIAL

3.2.1 Scope and Purpose

Field investigation activities often result in the production or migration of contaminated materials (In-
vestigation derived waste) that must be properly managed to protect the public and the environment, as
well as to meet legal requirements. This subsection dads with the proper management of contaminated
materials.

The objective of this guideline is to provide general reference information on the control of con
taminated materials.

3.2.2 Definitions

Contaminated Material
Any of the field investigation’s by-products that are suspected of being contaminated or are
known to be contaminated with hazardous substances. These by-products include such
materials as decontamination solutions, disposable equipment, drilling muds and cuttings,
welldevelopment fluids, well-purging water, and spill-contaminated materials.

3.2.3 Applicability

The SM should assume that hazardous wastes generated during an investigation will require com-
pliance with federal requirements for generation, storage, transportation, or disposal. in addition, there
may be state regulations that govern the disposal action.

The work plan for a site investigation must include a description of control procedures for con-
taminated materials. This plan should assess the type of contamination, estimate the amounts that would
be produced, describe containment equipment and procedures, and delineate storage or disposal
methods. Adequate budget must be allocated for these purposes. As a general policy, it Is wise to select
investigation methods that minimize the generation of contaminated materials. The handling and the dis-
posing of potentially hazardous materials are expensive; however, the consequences and penalties for im-
proper handling are significant.
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3.2.4 Responsibilities

The Site Manager or designee is responsible for identifying as contaminated, any material that was
generated onsite and for implementing the procedures used to control and dispose of such material.

3.2.5 Records

If onsite or offsite testing is conducted on the contaminated material, appropriate chain-of-custody and
sample analysis forms must be prepared as described in other sections of this compendium. If it is deter-
mined that wastes generated onsite are hazardous, the appropriate RCRA manifest and disposal forms
must be completed as discussed In Subsection 3.2.6.2. The SM must determine who will be designated as
the generator of the contaminated material. Typically, an EPA official should be designated as the person
to sign items such as manifests.

3.2.6 Procedures

Provided below is a broad description of the sources of contaminated material that can be generated
onsite, plus a general discussion of the current procedures used to control and dispose of contaminated
materials that are fieldwork generated.

3.26.1 Sources of Contaminated Materials and Containment Methods

Decontamination Solutions: Decontamination solutions and rinses must be assumed to contain the
hazardous chemicals associated with the site, unless there are analytical or other data to the contrary. The
solution volumes could vary from a few gallons to several hundred gallons in cases where large equipment
requires cleaning.

Small amounts of rinse solutions, such as those generated by the personnel decontamination station
(PDS), are best stored in 55-gallon drums (or equivalent containers) that can be sealed until ultimate dis-
posal at an approved facility. As a rule of thumb, use of a temporary PDS will generate 55 to 110 gallons of
decontamination solution per day for every five persons using it. The addition of showers and clothes
washing machines, associated with a more permanent facility, will generate as much as 1,000 gallons per
day per every five persons. If the amounts generated by a PDS exceed one or two 55-gallon drums each
day, a larger capacity above ground storage vessel, such as a fiberglass tank or collapsible rubber bladder,
should be considered. If Individual drums are used, they should be marked with sufficient information so
that personnel can determine what contaminants may be present. This Information should be based on the
analytical results from the sampling campaign. Alternately, samples can be analyzed from each drum.
However, the cost of analysis may exceed the cost of disposal. Larger containers may be sampled and
analyzed in a cost-effective manner. If the suspected contamination is acceptably low, the fluids can be al-
lowed to drain back onsite or can be released to local sewers - with the permission of the appropriate
authorities. In some rare instances, contaminated fluids maybe released back to the site.

Larger equipment, such as backhoes and tractors, must be decontaminated In an area that has a
method of controlling and collecting the spent fluids. A decontamination area for large equipment can con-
sist of a shallow depression lined with plastic, which is covered with clean sand or gravel, or the area may
be a bermed concrete pad with a floor drain leading to a holding tank. The amounts generated by typical
equipment cleaning devices (steam jenny and hydro-blaster) usually exceed 500 gallons per cleaning. Spill
prevention and containment measures should be implemented for the larger fluid containers, or if many
drums of fluid are left onsite. Protection from vandals is also needed.



Disposable Equipment:  Disposable equipment that could be contaminated during a site investiga-
tion typically Includes tools, rubber gloves, boots, broken sample containers, and chemically resistant
clothing. These items are small and can easily be contained In 55-gallon drums with removable lids.
Secure containment within the containers is provided by sealing them at the end of each work day and
upon project completion. Additionally, containers are labeled in accordance with the applicable Depart-
ment of Transportation (DOT) regulations on hazardous materials under 49 CFR 172.304. Adequate
protection from vandals, theft, and adverse weather must be provided for all containers.

Drilling Muds and Well-Development Fluids:  Drilling muds and well development fluids are
materials used when installing groundwater monitoring wails. Their use could result in the surface ac-
cumulation of contaminated liquids and solids that require containment. Monitoring wells are often placed
in uncontaminated areas to determine if hazardous chemicals have migrated below ground. Materials from
these wells require especially careful management since they threaten contamination of otherwise clean
property.

The volume of drilling and well-development fluids requiring containment will depend on the number of
wails, diameters and depths, groundwater characteristics, and geologic formations. There are no simple
mathematical formulas available for accurately predicting these volumes. It is best to rely on the ex-
perience of hydrogeologists and/or reputable well drillers who are familiar with the local conditions and the
well installation techniques selected. These individuals should be able to estimate the volume of con-
taminated fluid to be contained. Since rough estimates may be involved, managers shall always be
prepared to halt drilling or other well-development operations if more containment capacity is needed. For

example, over one million gallons of contaminated fluids have been generated during pump tests of
monitoring wells.

Drilling fluid (mud) is mixed and stored in a container commonly referred to as a mud pit. This mud pit
consists of a suction section from which drilling fluid is withdrawn and pumped through hoses down the
drill pipe to the bit and then backup the hole to the settling section of the mud pit. In the settling section,
the fluid velocity Is reduced by a screen and by several flow-restriction devices, thereby allowing the well
cuttings to settle out of the fluid.

The mud pit may be either a portable aboveground tank, commonly made of steel, or a stationary pit
that is in the ground. The aboveground tanks have a major advantage over pits in the ground because the

tanks Isolate the contaminated fluids from the surface environment. The tanks are also portable and can
usually be cleaned easily.

As the well is drilled, the sediments that accumulate in the settling section must be removed. Removal
is best done by shoveling sediments into drums or other similar containers. When the drilling is complete,
the contents of the above ground tank are likewise shoveled or pumped Into drums, and the tank is
cleaned and made availabie for reuse.

if in-ground pits are used, they shall not extend into the natural water table. They shall also be lined
with a bentonite-cement mixture followed by a layer of flexible impermeable material such as plastic sheet-
ing. To maintain its impermeable seal, the material used must be nonreactive with the contaminants. An
advantage of the in-ground pit is that well cuttings do not necessarily have to be removed periodically
during drilling because the pit can be made deep enough to contain them. Depending on site conditions,
the in-ground pit may have to be totally re-excavated and refilled with uncontaminated natural soils when
the drilling operation is complete.

When the aboveground tank or the in-ground pit Is used, a reserve tank or pit should be located at the
site as a backup system for leaks, spills and overflows. in either case, surface drainage shall be such that
any excess fluid can be controlled within the immediate area of the drill site. in-ground pits must also be
barricaded and lighted to prevent accidents.
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The containment procedure for well-development fluids is similar to that for drilling fluids. The volume
and weight of contaminated fluid will be determined by the method of development. When a new well is
bailed to produce clear water, substantially less volume and weight of fluid will result, than when backwash-
ing or high-velocity jetting is used.

Spill-Contaminated Materials: A spill is always possible when a site investigation involves opening
and moving containers of liquids. Contaminated sorbents and soils resulting from spills will have to be
contained and cleaned up. Small quantities of spill-contaminated materials are usually best contained in
drums, while larger quantities can be placed in lined pits or in other impermeable structures. In some
cases, onsite containment may not be feasible and immediate transport to an approved disposal site will be
required.

3.2.6.2 Disposal of Contaminated Materials

Actual disposal techniques for contaminated materials are the same as those for any hazardous sub-
stance - incineration, landfilling and/or treatment. The problem centers around the assignment of respon-

sibility for disposal. The responsibility must be determined and agreed on by all involved parties before the
fieldwork starts.

If testing conducted on a waste that was generated onsite (RCRA extraction, organic screening, inor-
ganic and organic analysis, etc.) shows that the waste is nonhazardous, the material can be handled as a
non-RCRA waste and disposed of onsite at the direction of EPA. For hazardous waste materials, onsite
disposal should not be practiced. The material should be properly packaged and disposed of in a RCRA-
approved off site facility. The same procedure applies to residuals of samples (see Section 5 for a discus-
sion).

A majority of the waste material generated during onsite activities is hazardous. Either it is a health
hazard, or the waste material when tested, fails the RCRA extraction tests. In these instances, EPA has
provided guidance for the disposal of these materials. The guidance, in the form of a memorandum dated
13 December 1964 from Russel H. Wyer of EPA Headquarters, provides the general procedure for dispos-
ing of RCRA waste material from hazardous waste facilities. Site specific disposal options are developed

by consulting with the EPA regions through the EPA RPM and by specifying disposal actions in the work
plan.

3.2.6.3  Waste Storage and Management

Wastes generated through investigative activities (e.g., drilling) are governed by RCRA requirements
with regard to packaging, labeling, transporting, storing, and record keeping. These requirements are
stated in 40 CFR 262 entitled “Standard Applicable to Generators of Hazardous Wastes.” However, some
state laws have primacy over RCRA requirements. To determine this, the appropriate state agency must be

contacted. A list of the state environmental agencies has been attached for this use and appears as Exhibit
3-1.

Wastes that are accumulated through onsite activities are to be stored in a secure location that is under
the control of the operator. Therefore, to meet this requirement, it is common practice for the waste-stag-
ing area to be located onsite. Wastes generated from offsite activities, such as wells, are addressed in
standard 40 CFR 262.34(c), This standard states the generator “may accumulate as much as 55 gallons of
hazardous waste or 1 quart of acutely hazardous waste...in containers at or near any point of generation
where wastes initially accumulate, which is under the control of the operator of the process generating the
waste . ..." Offsite wells are typically areas that cannot be considered to be under the operator’s control.
Therefore, the operator must place the wastes in containers and then label, manifest, and transport these
wastes to the onsite staging area.
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ALABAMA

Department of Environmental
Management

State Capital

Montgomery, AL 36130

205/271 -7700

ALASKA

Department of Environmental
Conservation

3220 Hospital Dr.

Pouch O

Juneau, AK 99811

907/465-2600

ARIZONA

Division of Environmental
Health Services

Department of Health Servs.

1740 W. Adams St.

Phoenix, AZ 85007

602/255-1 130

ARKANSAS
Department of Pollution
Control and Ecology

8001 National Dr.
Little Rock, AR 72209
501 /562-7444

CALIFORNIA

Resources Agency

1311 Resources Building
1416 9th St.
Sacramento, CA 95814
91 6/445-5656

COLORADO

Department of Natural
Resources

718 State Centennial Bldg.
1313 Sherman St.
Denver, CO 80203

303/666-331 1

CONNECTICUT

Department of Environmental
Protection

117 State office Bldg.

165 Capitol Ave,

Hartford, CT 06106

203/566-21 10

Exhibit 3-1

DELAWARE

Division of Environmental
Control

Department of Natural
Resources and
Environmental Control

R and R Complex

89 Kings Highway

P.O. Box 1401

Dover, DE 19903

302/736-4764

DISTRICT OF COLUMBIA

Environmental Control
Division

Housing and Environmental
Regulation Administration

Department of Consumer and
Regulatory Affairs

505 North Potomac Building

614 H St., NW

Washington, DC 20001

202/767-7370

FLORIDA

Department of Environmental
Regulation

Twin Towers Building

2600 Blair Stone Rd.

Tallahassee, FL 32301

904/488-4805

GEORGIA

Environmental Protection
Division

Department of Natural
Resources

825 Trinity-Washington Bldg.

270 Washington St., SW

Atlanta, GA 30334

4041656-4713

HAWAII
Office of Environmental

Quality Control
550 Haiekauwila St.

Hone:..u, HI 96813
808/548-691 5
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LISTING OF STATE ENVIRONMENTAL AGENCIES

IDAHO

Division of Environment
Department of Health
and Welfare

Towers Bldg.

450 W. State St.

Boise, ID 83720

208/3344059

ILLINOIS

Environmental Protection
Agency

220 Churchill Rd.
Springfield, IL 62706

21 7/782-3397

INDIANA

Environmental Management
Board

State Board of Health

Health Bldg.

1330 W. Michigan St.

Indianapolis, IN 46206

31 7/633-8404

IOWA

Department of Water, Air,
and Waste Management

Henry A. Wallace Bldg.

900 E. Grand Ave.

Des Moines, IA 50319

5151281-8854

KANSAS

Division of Environment
Department of Health and
Environment

Bldg. 740, Forbes Field

Topeka, KS 66620

913/862-9360, Ext. 283

KENTUCKY

Department of Environment

Natural Resources and
Environmental Protection
Cabinet

Ash Bldg., 18 Reilly Rd.

Frankfort, KY 40601

502/564-2150



LOUISIANA

Department of Environmental
Quality

700 State Land and Natural
Resources Bldg.

625 N. 4th St.

P.O. Box 44068

Baton Rouge, LA 70804

504/342-1 265

MAINE
Department of Environmental
Protection
Ray Bldg., AMHI Complex
Hospital St.
Mail to: State House,
Station 17
Augusta, ME 04333
207/289-281 1

MARYLAND

Maryland Environmental
Service

Department of Natural
Resources

60 West St.

Annapolis, MD 21401

301 /269-3351

MASSACHUSETTS
Executive Office of
Environmental Affairs

Leverett Saltonstall State

Office Bldg.

100 Cambridge St.

Boston, MA 02202

61 7/727-9800

MICHIGAN

Department of Natural
Resources

Stevens T. Mason Bldg.

7th Floor

P.O. Box 30028
Lansing, Ml 48909

51 7/373-2329

Exhibit 3-1
(continued)

MINNESOTA

Environmental Quality Board
100 Capital Square Bldg.
550 Cedar St.

St. Paul, MN 55101

61 2/296-2603

MISSISSIPPI

Bureau of Pollution Control

Department of Natural
Resources

Southport Mall

Hwy. 80-W at Ellis Ave.

P.O. Box 10385

Jackson, MS 39209

601/961-5171

MISSOURI

Division of Environmental
Quality

Department of Natural
Resources

1915 Southridge Dr.

P.O. Box 1366

Jefferson City, MO 65102

314/751-3241

MONTANA

Environmental Sciences Division

Department of Health and
Environmental Sciences

W. F. Cogswell Bldg.

Lockey St.

Helena, MT 59620

406/444-3948

NEBRASKA

Department of Environmental
Control

State Office Bldg.

301 Centennial Mall, S.

P.O. Box 94877

Lincoln, NE 685094877

402/471 -2188
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NEVADA

Division of Environmental
Protection

Department of Conservation
and Natural Resources

221 Nye Bldg.

201 S. Fall St.

Capitol Complex

Carson City, NV 89710

702/8854670

NEW HAMPSHIRE

Environmental Protection
Division

Office of the Attorney
General

State House Annex

25 Capital St.

Concord, NH 03301

603/271 -3679

NEW JERSEY

Department of Environmental
Protection

John Fitch Plz.

P.O. Box 1390

Trenton, NJ 08625

609/292-2885

NEW MEXICO

Environmental Improvement
Division

Health and Environment
Department

Crown State Office Bldg.

725 St. Michael’'s Dr.

P.O. Box 968

Santa Fe, NM 87504-0968

503/984-0020, Ext. 200

NEW YORK

Department of Environmental
Conservation

50 Wolf Rd.

Albany, NY 12233-0001

51 8/457-3446



NORTH CAROLINA

Division of Environmental
Management

Department of Natural
Resources and Community
Development

Archdale Bldg.

512 N. Salisbury St.

P.O. BOX 27687

Raleigh, NC 27611

91 9/733-7015

NORTH DAKOTA
Environmental Health Section
Department of Health

102 Missouri Office Bldg.
1200 Missouri Ave.
Bismarck, ND 58501
701/224-2374

OHIO

Ohio Environmental Protection
Agency

Seneca Towers

361 E. Broad St.

P.O. Box 1049

Columbus, OH 43216
614/466-8318

OKLAHOMA

Department of Pollution
Control

1000 N.E. 10th St.

P.O. Box 53504

Oklahoma City, OK 73152

405/271 -4677

OREGON

Department of Environmental
Quality

Yeon Bldg.

522 S.W. 5th Ave.

P.O. Box 1760

Portland, OR 97207

503/229-5696

Exhibit 3-1
(continued)

PENNSYLVANIA

Department of Environmental
Resources

Fulton Bank Bldg., 9th FI.

200 N. 3rd St.

P.O. Box 2063

Harrisburg, PA 17105

717/787-2814

RHODE ISLAND

Department of Environmental
Management

83 Park St.

Providence, RI 02903

401/277-2771

SOUTH CAROLINA
Division of Environmental
Quality Control
Department of Health and
Environmental Control
415 J. Marion Sims Bldg.
2600 Bull St.
Columbus, SC 29201
803/758-5450

SOUTH DAKOTA

Department of Water and
Natural Resources

Joe Foss Bldg.

523 E. Capital Ave.

Pierre, SD 57501

605/773-3151

TENNESSEE

Bureau of Environment

Department of Health and
Environment

TERRA Bldg.

150 9th Ave., N.

Nashville, TN 37203

615/741 -3667

TEXAS

Environmental Protection
Division

Office of the Attorney
General

Executive Office Bldg.

411 W. 13th St.

P.O. BOX 12548, Capital Sta.

Austin, TX 78711

512/475-1 101

UTAH

Division of Environmental
Health

Department of Health

Social Services Bldg.

150 W. North Temple St.

P.O. BOX 2500

Salt Lake City, UT 84110-2500

801/533-6121

VERMONT

Agency of Environmental
Conservation

Heritage Il Complex

79 River St.

Montpelier, VT 05602

802/828-31 39

VIRGINIA

Council on the Environment
903 Ninth St. Office Bldg.
9th and Grace Sts.
Richmond, VA 23219
804/7864500

WASHINGTON

Washington Department of
Ecology

St. Martin’s College

Mail Stop PV-11

Olympia, WA 98504

206/4596168

WEST VIRGINIA

Department of Natural
Resources

669 State Office Bldg. 3

1800 Washington St., E.

Charleston, VW 25305

3041348-2754

WISCONSIN

Department of Natural
Resources

General Executive Facility I
101 S. Webster St.

P.O. BOX 7921

Madison, WI 53707

608/266-21 21



Exhibit 3-1
(continued)

WYOMING

Department of Environmental
Quality

Herschler Bldg., 4th FL.

122 W. 25th St.

Cheyenne, W 82002

307/777-7938

AMERICAN SAMOA

Environmental Quality
Commission

Office of the Governor

Pago Pago, AS 96799

Country Code 684/63341 16
and 633-4398

GUAM

Guam Environmental Protection
Agency

P.O. Box 2950

Agana, GU 96910

Country Code 671/646-8863
8864, and 8865

PUERTO RICO
Environmental Quality Board
204 Del Parque St.

P.O. Box 11488

Santurce, PR 00910
809/725-8898 and 723-1617

VIRGIN ISLANDS

Division of Natural Resources
Management

Department of Conservation
and Cultural Affairs

P.O. Box 4340

Charlotte Amalie,

St. Thomas, VI 00801

809/774-3320

3-9



The maximum duration for storing wastes onsite is 90 days without a permit or without having interim
status, provided that the stored wastes meet the RCRA requirements for containing and labeling. Storage
duration beyond 90 days alters the status of the controller from a generator of hazardous waste to an
operator of a storage facility. Such a change in status, subjects the operator to compliance with RCRA re-
quirements stated in 40 CFR Parts 264 and 265. A final concern is that, during dismantling, the storage
area will need to be sampled (e.g., soil sampling) to determine that no releases of hazardous substances
occurred during storage.

Questions on the interpretation of the requirements for storing and handling hazardous substances can
be directed to the RCRA Hotline (1/800/424-9346).

Provided below is an outline of the suggested procedures for disposal of investigation-derived wastes.

. 1. Determine whether or not investigation derived wastes will be generated during the project. If
yes, obtain RCRA EPA Notification of Hazardous Waste Activity Form (Form No. 8700-12). If no,
note the decision in the work plan.

. 2. Obtain a RCRA generator provisional number from the EPA Remedial Project Manager (RPM).

« 3. Fill out the provisional number questionnaire and submit it to the EPA RPM.

« 4. Contact waste transporters and disposers to request bids for their services; obtain necessary
documentation required by a company for those services. (All companies require the filing of
some type of waste data sheet.) A bid will not be awarded until a waste characterization, including
data, is provided to the transporter/ disposer. These forms can be found in the Hazardous Waste
Services Directing Transportation Disposal Sites, Laboratories, and Consultants published by J.J. Keller
Associates (414/722-2848).

. 5. Obtain necessary state/ federal shipping and disposal manifest forms. (A manifest is required
from the state where the waste originated.)

. 6. Conduct field activities.

. 7. Sample and characterize waste. This step includes all RCRA parameters plus special analyses
such as TCDD.

. 8. Receive analysis from laboratory.

. 9. Complete waste data sheets, and submit them to potential transporters and disposal facilities.

. 10. Receive bids for transportation and disposal activities.

.11. Prepare EPA Form 8700-12, including waste characterization data for sign off by designated
EPA official. (Note: Materials generated are considered to be EPA wastes, and an EPA employee

must sign off on all paperwork.)

. 12. Prepare state and federal shipping and disposal manifest forms for signature by EPA person-
nel.

. 13. Award subcontract for waste transportation and disposal,
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3.2.7 Region-Specific Variances

No region-specific variances have been identified; however, all future determined variances will be in-
corporated within subsequent revisions of this compendium. Information on variances may become dated
rapidly. Thus, users should contact the regional EPA RPMs for full details on current regional practices and
requirements.

3.2.8 Information Sources

Resource Conservation and Recovery Act of 1976.

3.3 ORGANIZATION OF THE FIELD TEAM

3.3.1 Scope and Purpose

The objective of this subsection is to provide the roles and responsibilities of field team members who
conduct remedial response activities at hazardous waste sites.

3.3.2 Definitions

None.

3.3.3 Applicability

The primary function of the field investigation team is to gather information according to the approved
work plan. These guidelines describe the components and duties of team members, and suggest the num-
bers of members that are necessary for the field team to safely meet the stated goals of the investigation.
These guidelines are applicable to field work involving hazardous waste disposal sites.

3.3.4 Responsibilities

The NIOSH/OSHA / USCG/ EPA Occupational Safety and Heath Guidance Manual for Hazardous Waste
Site Activities presents a generalized approach to personnel organization for remedial response activities
(see Exhibit 3-2 taken from that publication) and provides an excellent summary of the responsibilities of
each of the named positions.

Typically, at least eight roles maybe required for a field investigation team: SM, field team leader, site
safety officer, personnel decontamination station operator / equipment specialist, communications super-
visor, initial entry patty, work party, and emergency response team.

The number of roles needed at each site is dictated by the potential hazards and the specific needs of
the site. Dual role assignments may be acceptable when hazardous substances and physical conditions at
a site are well documented and the nature of the work is limited.
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ESSENTIAL

Exhibit 3-2

GENERALIZED APPROACH TO PERSONNEL ORGANIZATION
FOR SITE INVESTIGATION AND RESPONSE
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3.3.4.1 Site Manager

The SMis responsible for the following:

+ All the team does or falls to do

+ Preparing and organizing project work

+ Selecting team personnel and briefing them on specific assignments

« Coordinating with the EPA RPM, who Is responsible for obtaining the owner's permission to enter
the site

« Coordinating with the field team leader to complete the work plan
« Completing final reports and preparing the evidentiary file

+ Establishing safety and equipment requirements that are to be met, and monitoring compliance
with those requirements

« Coordinating with the lead agency
« Assisting in quality assurance efforts

Some of these responsibilities may be delegated to the field team leader and the site safety coor-
dinator.

3.34.2 Field Team Leader

The field team leader is responsible for the overall operation and safety of the field team. As mentioned
earlier, this role can be filled by the SM or the designated representative. The field team leader may join the
work party in the exclusion zone. The field team leader is responsible for the following:

« Execution of the site work plan

« Safety procedure compliance through coodination with the site safety officer
« Field operations management Including coordination with laboratories and subcontractors
« Community relations, typically through stateand federal liaison officials

+ Sijte control

« Compliance of field documentation and sampling methods with evidence collection procedures
3.3.4.3 Site Safety Officer

The site safety officer is responsible for safety procedures and operations at the site. The site safety of-
ficer is responsible to whoever is responsible for safety in the organization rather than to the field team
leader or SM. This reporting system provides for two separate lines of authority, thereby allowing decisions
based on safety to be represented on an equal basis with decisions based on the pressures for ac-
complishing the investigation according to schedule.
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The site safety officer either remains on the clean side of the exclusion area while monitoring the work .
party and site activities or may accompany the downrange team to supervise hazardous work. The site
safety officer is also responsible for the following:

« Determining of the level of personal protection required

« Updating equipment or procedures based on new information gathered during the site inspection
« Changing the levels of protection based on site observations (Subsection 3.3.4)

- Monitoring compliance with the safety requirements

« Stopping work as required to protect personal worker safety or where noncompliance with safety
requirements is found

- Determining and posting emergency telephone numbers (including poison control centers) and
routes to capable medical facilities arranging for emergency transportation to medical facilities

« In conjunction with the SM, notifying local public emergency officers (i.e., police and fire depart-
ment) of the nature of the team’s operations and coordinating the team’s contingency plan with
that of the local authorities

- Informing personnel other than team members who want access to the potential hazards of the
site

« Entering the exclusion area in emergencies when at least one other member of the field team is
available to stay behind and notify emergency services (or after the emergency services have been
notified)

« Examining work party members for symptoms of exposure or stress

- Determining that each team member has been given the proper medical clearance by a qualified
medical consultant; monitoring team members to determine compliance with the applicable physi-
cal requirements as stipulated in the health and safety program

- Maintaining communications and line-of sight contact with the work party

« Providing emergency medical care and first aid as necessary at the site

3.3.4.4  Personnel Decontamination Station Operator / Equipment Specialist

The personnel decontamination station (PDS) operator / equipment specialist functions in two roles
that do not require concurrent attention. The equipment specialist role requires the following:

. Determining that equipment is properly maintained and operational
«.inspecting equipment before and after use
. Obtaining the required equipment before arriving at work site

. Decontaminating personnel, samples, and equipment that return from the exclusion area
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The role of PDS operator/ equipment specialist includes the following responsibilities:

. Designing and setting up the PDS

. Preparing the necessary decontamination solutions so that chemical contamination is not
transported into the clean area by equipment, samples, protective clothing, or personnel

«Managing the mechanics of removing contaminanted clothing from the work party

« Property disposing of discarded contaminated clothing and decontamination solutions

3.3.45 Communications Supervisor

The communications supervisor functions as the clearinghouse for communications. This person does
not enter the exclusion area to assist the work party. Should an emergency arise, the communications su-
pervisor notifies emergency support personnel by phone, radio, or some other communication device to
respond to the situation. Depending on the team size and the nature of the emergency, the communica-
tions supervisor may be needed to assist the site safety officer in effecting a rescue. Usually, the com-
munications supervisor assists the PDS operator / equipment specialist in operating the PDS during an
emergency and the site safety officer in taking emergency medical measures. The field team leader may
assume the position of communications supervisor.

The communications supervisor is also responsible for the following:

. Maintaining a log of communications and site activities, such as duration of work periods with
respirators or movement of personnel and equipment, onto and off the site

« Assisting the site safety officer in sustaining communication and line-of-sight contact with the work
party

« Maintaining good community relations in the absence of the field team leader, usually by referring
questions to the appropriate head agency liaison officer

« Assisting the site safety officer and PDS operator/equipment specialist as required

The communications supervisor may also be responsible for logging and packaging for transport, the
samples taken by the work party. This person also maintains a weather watch, and provides security for
the emergency response vehicle and other equipment.

3.3.4.6 Initial Entry Party

The initial entry patty enters the site first, employing “specialized instrumentation to characterize site
hazards. To become familiar with the conditions and dangers associated with the site, the field team leader
should usually be a part of the initial entry party. The major purpose of this team is to measure existing
hazards and to survey the site to ascertain if the level of personal protection determined from preliminary
assessment, site inspection, or site screening study must be adjusted.

The initial entry party can consist of as few as two people (using the “buddy system”), if a nonsparking

cart or other device is used to transport all the instrumentation. Three or four people are able to do the job
more efficiently.
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3.3.4.7  Work Party

The work-party performs the onsite tasks necessary to fulfill the objectives of the investigation (e.g., ob-
taining samples or determining locations for monitoring wells). No team member should enter or exit the
exclusion area alone. The work party consists of a minimum of two individuals, and any work party should
follow the buddy system. Aside from the safety considerations, it is much easier for two persons dressed in
protective clothing to perform such tasks as notetaking, photographing and sampling.

The number of individuals In the work party varies. Often, several teams may be working simul-
taneously at several different sampling efforts. In cases where a number of activities are taking place simul-
taneously or where activities are widely separated, the site safety officer maybe supplemented with several
assistants assigned to each of the smaller work teams. Depending on the nature of the hazards onsite, the
work team safety officer may perform concurrent duties” (photography, air monitoring, headspace analysis,
sample logging) that would not Interfere with the primary duty of maintaining safety.

In cases of multiple or widely separated work teams, a means of communication among the teams, the
site safety officer, and the field team leader is vital.

3.3.4.8 Emergency Response Team

Some means of providing emergency assistance to workers In the exclusion zone must be established
for every site. Most often, the site safety officer has that responsibility. Extensive assignments requiring
long hours and large work parties may necessitate the use of a standby emergency response team. Mem-
bers of the emergency response team are “half-dressed” in the appropriate protective gear so that they can
quickly enter the exclusion area in an emergency. This team is particularity valuable at sites where protec-
tive equipment produces stress and heat loads on the work party and where the rotation of workers
provides a rested group of workers able to respond to the emergency without increasing the team size.

3.3.5 Records

Records normally kept for field activities are identified in other sections of this manual. For details, see
the following sections:

Section 4 Sample Control, Including Chain of Custody
Section 5 Laboratory Interface
Section 17 Document Control

3.3.6 Procedures

The different guidelines that exist for organizing field operations are based generally on the size of the
field team used.

Team size depends on site organization, levels of protection, work objectives, and site hazards. Team
members can always be added according to the roles required.
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3.3.6.1 Two-Person Team

The two-person team is the minimum for a hazardous-substance site investigation, and the team’s
capabilities are very limited. Such a team should never enter an uncharacterized hazardous-substance
site. The two-person team is best suited for offsite surveys and inspections or for obtaining environmental
(nonhazardous, offsite) samples. Verifying accuracy of aerial photographs by ground surveys, inspecting
files, or interviewing can all be accomplished by the two-person team. The two-person team can also con-
duct RCRA inspections at facilities that have an OSHA-approved safety program.

3.3.6.2 Three-Person Team

The three-person team Is recommended for sites requiring Level C (air purifying respirators) protection
and, in some cases, at sites requiring Level B (supplied-air respirator) protection. (Levels of protection are
discussed in the NIOSH / OSHA / USCG / EPA guidance manual and are set forth in the OSHA 29 CFR
1910.120 regulations.) This team is composed of a field team leader; an individual fulfilling the combined
functions of PDS operator/ equipment specialist, site safety officer, and communications supervisor; and
another individual (buddy) to enter the site with the field team leader.

The three-person team is used where extensive PDS procedures are not required and where the
likelihood of needing emergency rescue is low. This field team is best used where the primary objective is
to map, photograph or inventory.

Considerable care and thought are necessary before a three-person team is employed on a site, be-
cause each individual has numerous responsibilities. In the event of an accident, the third member does
not enter the site to offer emergency assistance until outside assistance has been summoned; even then,
entry should be made only when absolutely necessary.

3.3.6.3 Four-Person Team

Most short-term Level B operations can be conducted with a four-person team. These operations
would include work on active sites where facility personnel are present or on inactive sites with potentially
IDLH (Immediately Dangerous to Life and Health) atmospheres. The objective of a four-person team at a
site requiring Level B protection might include limited sampling of ponds, soils, or open containers and in-
spections at sites known for poor housekeeping (i.e., sites witha history of spills, leaks, or other accidents).

The team consists of the standard two-person work party, a combination site safety officer and PDS
operator / equipment specialist, and a communications supervisor who may assist in the PDS operation.
Because life-threatening hazards are assumed or known to be present at a Level B site, it is essential that
all personnel be fully acquainted with their duties. During an emergency, the communications supervisor
stays in the support area to maintain communication while the site safety officer / PDS operator / equip-
ment specialist enters the exclusion area to aid the work party. Once the work patty is in the contamination
reduction area, the command post supervisor can offer assistance on the PDS or provide fresh equipment
from the support area. During the work In the exclusion area, team members may rotate individual assign-
ments.

3.3.6.4 Five-Person Team

The five-person team is the typical minimum size for most Level A and Level B operations or for opera-
tions when known percutaneous hazards exist or when there is an absence of historical information. The
site hazards that necessitate Level A protection, combined with the limitations and stresses placed on per-
sonnel by wearing Level A protection, require a full-time PDS operator/ equipment specialist who can also
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serve In emergency response. In the event of a serious emergency such as a fire, explosion, or acutely
toxic release, both the site safety officer and the PDS operator/ equipment specialist may need to enter the
exclusion area dressed In Level A gear. The communications supervisor remains In the support ares to
direct outside help to the site and then to assume the functions of PDS operator / equipment specialist.

3.3.6.5 Teams of Six or More

Certain hazardous-substance site activities may require operations that necessitate larger or alternating
work parties and additional support personnel in the contamination reduction area. A seven-person team,
for example, employs the basic structure of the five-person team plus an additional work party for alternat-
ing work loads. The eight-person team includes an additional PDS operator/equipment specialist to assist
in the continuous decontamination tasks that are involved with alternating work parties and to decon-
taminate and pack samples as they are received.

it is not unusual to employ teams of 12 where such tasks as drum opening, may require three work
parties working concurrently. This operation may involve teams to move the drums, open the drums, and
sample and reseal them under rigorous safety procedures. Larger teams can be designed with additional
work parties and support personnel, to safely gather the site data, and ensure communication and site con-
trol.

On some sites, many Individuals will be required for concurrent operations, such as building demolition
or wastes excavation, that will also entail the use of mobile heavy equipment. it is not feasible to provide a
“buddy" to the operators of such equipment. Rather, a number of site safety observers (two usually will suf-
fice) may be established at vantage points (rented scaffolding located onsite Is ideal), to observe the equip-
ment operators and the ground-based workers simultaneously. By means of radios or visual and audible
signals, the site safety observers can assist In “directing traffic,” a particularly Important safety procedure
where the protective gear interferes with hearing and vision.

3.3.7 Region-Specific Variances

in Region Vi, the site safety officer for the Field investigation Team (FIT) cannot downgrade the level of
protection without consulting the FIT regional safety coordinator. No other region-specific variances have
been identified. All subsequent variances will be incorporated within Revision 01 of this compendium. Be-
cause information on variances may become dated rapidly, users should contact the regional EPA RPMs
for full details on current regional practices and requirements. Regional variations of team organizations
should be established by coordinating the work plan with the EPA RPM.

3.3.8 Information Sources

Office of Safety and Health Administration, 29 CFR 1910.120. “interim Final Rule for Hazardous Waste
Operations and Emergency Response.” 19 December 1986.

U.S. Environmental Protection Agency. Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities. Developed by NIOSH / OSHA / USCG / EPA October 1985.

U.S. Environmental Protection Agency. “Standard Operating Safety Guides.” Memorandum from Wil-
liam Hedeman, Jr. 19 November 1984
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3.4 DECONTAMINATION

3.4.1 Scope and Purpose

Personnel conducting activities that involve hazardous substances may have their personal protective
gear contaminated by those substances through the course of the work effort. In addition, equipment may
become contaminated. Since such contamination is not always easily discernible, it Is necessary to as-
sume that all personnel and equipment working in the area (where the presence of such substances is
known or suspected) have been contaminated. Effective decontamination procedures are implemented to
minimize the potential for cross contamination (the transfer of contaminants, usually from one sample to
another, by improperly decontaminated sampling equipment, containers, or devices such as drill rigs);
offsite contaminant migration (the transfer of contaminants to areas outside the exclusion zone, usually by
improperly decontaminated equipment); or personnel exposure from improperly decontaminated protec-
tive gear.

The subsections below present a general discussion of decontamination issues. Detailed guidance on
methods, techniques, procedures, equipment, and solutions exist in the documents shown in Subsection
3.4.7. The SM and site safety officer should study and reference these documents when preparing the
decontamination procedures.

3.4.2 Definitions

Decontamination
The process of neutralization, washing, rinsing, and removing exposed outer surfaces of
equipment and personal protective clothing to minimize the potential for contamination migra-
tion.

Cross Contamination
The transfer of contaminants from their known or suspected location into a noncontaminated
area; a term usually applied to sampling activities.

3.4.3 Applicability

The procedures in this subsection apply to activities where the potential exists for exposures of person-
nel and equipment to hazardous substances.

3.4.4 Responsibilities

The SM is responsible for determining the type of decontamination facility to be used onsite, the solu-
tions to be employed, and the methodologies to be used in determining the effectiveness of the decon-
tamination approach. The SM Is assisted by the field team leader and site safety officer. Onsite, the field
team leader is responsible for implementing the decontamination plan by providing materials and staff
members. The site safety officer oversees the decontamination process and provides verification of the ef-
fectiveness of the procedures. The decontamination plan should be presented or referenced in the work
plan and Quality Assurance Project Plan (QAPjP).
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3.4.5 Records

The QAPjP and work plan document the decontamination approach. The use of equipment cleaning
blanks, decontamination rinse blanks, and other quality control procedures serves to document the effec-
tiveness of the cleaning before and the decontamination after working onsite. The site safety officer typical-
ly furnishes documentation of equipment decontamination for those items leaving the site (see Exhibit 3-3).
Such documentation is typically required by EPA for government-owned equipment. In some Instances,
such as decontaminating a drill rig normally used by a subcontractor for water well Installation, the SM may
need to arrange for laboratory testing of wipe samples before documenting the “cleanliness” of a piece of
equipment.

3.4.6 Procedures

Numerous procedures are used in decontaminating people and things. The most effective procedure
is contamination avoidance, that is, the use of procedures or materials to minimize or eliminate the poten-
tial for contact with contaminants. Personal protection gear and standard operating procedures are used
to protect workers; other techniques Include encasing instruments and equipment in disposable outer
wrappings (plastic sheeting), using disposable sampling devices, or Isolating the contaminants.

Decontaminating procedures include flushing with water or other advents; using pressure or steam
jets; heating, flaming, or baking items scraping, rubbing, or grinding away or, most simply, disposing of
the item after determining that the cost In time and staff necessary for decontamination is not acceptable,
or that decontamination would not be effective. Several documents offer detailed guidance on procedures
(see below).

3.4.7 Information Sources

Chapter 10, Decontamination, of the Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities developed by NIOSH / OSHA / USCG / EPA. October 1985.

U.S. Environmental Protection Agency. “Decontamination Techniques for Mobile Response Equint

Used at Waste Sites (State-of-the-Art Survey).” EPA/600/52-85/105. January 1986.

U.S. Environmental Protection Agency. Guide for Decontaminating Buildings, Strnctures, and Equipment
at Superfund Sites. EPA/800/2 85/028. March 1985.

U.S. Environmental Protection Agency. Fidd Standard Operating Procedures #7 Decontamination of
Response Personnel. January 1985.

U.S. Environmental Protection Agency. “Standard Operating Safety Guides.” November 1984.
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Exhibit 3-3
DOCUMENTATION OF EQUIPMENT DECONTAMINATION

Contract No: Site Manager:
Work Assignment: Firm:
Project No: Phone No:

Site Name/Location:

The following items of (government-owned) (corporate-owned) (rental) equipment have been decon-
taminated following the procedures detailed in the Site Safety Plan dated , (as modified on
. Additional information on the procedures used is contained in (list_site logs. work plans,

photographs, etc. L
Manufacturer’s or Dates of Date of
Eguipment Nomenclature EPA Serial Number _Use . Decon.
SIGNED:
DATE:

Site Safety Coordinator

DATE:

Site Manager/Field Team Leader

NOTE: Attach tags to the decontaminated EPA-owned equipment showing the date of decontamination, the SSC'’s initials, and

the work assignment/project number(s).
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3.5 GENERAL HEALTH AND SAFETY CONSIDERATIONS

3.5.1 Scope and Purpose

Field activities at hazardous waste sites are conducted according to detailed health and safety proce-
dures. These procedures are developed in accordance with the implementing regulations for Public Law
91-596, the Occupational Health and Safety Act of 1970, contained in 29 CFR Part Il (29 CFR 1910.120,
1910.126, 1910.134, 1910.141, 1910.165, and 1910.1200, among others). Following standardized health
and safety procedures will reduce the possibility of accidents or excess exposures of onsite workers to
hazardous materials while allowing field activities to be carried out in a uniform manner. The purpose of
this subsection is to out line several standard health and safety field procedures that are normally used in
the conduct of remedial response activities. Site specific health and safety requirements are detailed in
health and safety plans developed for each onsite visit. The general procedures to meet health and safety
requirements are described below.

3.5.2 Definitions

None.

3.5.3 Applicability

This procedure is applicable to onsite activities that are carded out at hazardous waste sites by field
personnel.

3.5.4 Responsibilities

The Site Managers are ultimately responsible for the health and safety of workers onsite. They are as-
sisted by the site safety officer.

The site safety officer is responsible for developing safe work procedures for onsite and offsite assess-
ment and for monitoring compliance with those procedures. The site safety officer obtains and implements
the site safety plan.

The field team leader is responsible for the overall operation of the field team. The field team leader
works with the site safety officer to conduct operations in compliance with the site safety plan.

Field team members are responsible for conducting tasks in accordance with the site safety plan
developed for the activity. Field team members are also responsible for reporting to the field team leader
any information that may have an impact on the health and safety of the operation.

3.5.5 Records

The measurements and observations mentioned in this subsection are documented in the project log-
book. A site safety plan must be prepared for each field activity and must be available for review by onsite
personnel.
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3.5.6 Procedures

3.5.6.1 Site Safety Plan

A site safety plan (SSP) must be prepared by a qualified safety person for each field investigation ac-
tivity. Review and approval by a different, equally qualified, safety staff member is typically required. For
remedial action at hazardous waste sites, safety plans can be developed simultaneously with general
operation plans and implemented when remedial actions begin. Emergency response situations may re-
quire verbal safety instructions and the use of standard operating safety procedures, until specific safety
protocols can be written. For any remedial response activities, the SSP must include health and safety
considerations for all activities required at the scene. The SSP must be reviewed and updated whenever
additional site data are received, onsite personnel change, the level of protection used onsite is upgraded
or downgraded, or site operations differ from those covered by the existing plan.

The field team members shall be thoroughly trained in the use of safety plans. The plan will be
prepared under the direction of the site safety officer by persons knowledgeable with the site conditions
and safety requirements. The SM and a designated health and safety staff member must approve the plan.

Minimum Requirements Paragraph (i) of 29 CFR 1910.120 requires employees to develop a site
safety and health plan that, as a minimum, addresses the following:

« Evaluate the risks associated with the site and with each operation conducted. A scope of work
will be included that summarizes the tasks required to perform each operation safely.

« Identify key personnel and alternates responsible for both site safety and remedial response opera-
tions.

« Address the levels of protective equipment to be worn by personnel during each site activity. Also,
include a decision logic for upgrading or downgrading the level of protection.

« Designate work areas (exclusion zone, contamination reduction zone, and support zone), boun-
daries, size of zones, distance between zones, and access control points into each zone.

- Establish decontamination procedures for personnel and equipment.

« Determine the number of personnel and equipment needed in the work zones during initial entries
and subsequent operations.

- Establish site emergency procedures (e.g., escape routes; signals for evacuating work patties; in-
ternal, external, and emergency communications; and procedures for fire and explosions). Emer-
gency phone numbers (fire department, police department, hospital, ambulance, poison control
center, and medical consultant) must appear on an emergency reference page.

« Implement a program and make arrangements with the nearest medical facility (and medical life
squad unit) for emergency medical care of routine injuries and toxicological problems. A map
showing the route from the site to the medical facility must be included in the plan.

- Document individual training requirements for the available use of protective gear and field instru-
ments and for the performance of particular tasks.

« Identify known or suspected contaminants onsite, location and concentration of contaminants,

hazards associated with each contaminant (including toxicity and health effects), and action levels
that would require upgrading the level of personal protective equipment.
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® Describe the procedures and equipment required to monitor the work area for potentially hazard-
ous materials. Detail the necessary records associated with the monitoring program.

® Consider weather and other conditions that may affect the health and safety of personnel during
site operations.

e |mplement control procedures to prevent access to the site by unauthorized personnel.
® Describe medical surveillance requirements for each operation.
® Provide background Information to familarize the field team with the site history, current status,

physical features, disposal practices, past monitoring data, and community/worker health com-
plaint

3.5.6.2  General Safety Practices

Personnel Precautions: The fallowing are standard personnel safety precautions

* Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the probability
of hand-to-mouth transfer and ingestion of material, is prohibited in any area designated as con-
taminated.

* Hands and face must be thoroughly washed upon leaving the work area and before eating, drink-
ing, or any other activities.

« Whenever decontamination procedures for outer garments are in effect, the entire body shall be
thoroughly washed as soon as possible after the protective garment is removed.

* No excessive facial hair, which interferes with a satisfactory fit of the mask-to-face seal, is allowed
on personnel required to wear respiratory protective equipment.

* Contact with contaminated surfaces or with surfaces suspected of being contaminated shall be
avoided. Whenever possible, a person shall not walk through puddles, mud, and other discolored
surface kneel on ground; or lean, sit, or place equipment on drums, containers, vehicles, or the
ground.

* Medicine and alcohol can potentate the effects from exposure to toxic chemicals. Prescribed
drugs shall not be taken by personnel on response operations, if there is likelihood of such poten-
tiation.

» Personnel and equipment In the contaminated area shall be kept to a minimum, consistent with ef-
fective site operations.

* Work areas for various operational activities must be established.

* Procedures for leaving a contaminated area must be planned and implemented before personnel
go to the site. Work areas and decontamination procedures must be established on the basis of
prevailing site conditions

* Contact lenses shall not be worn by Individuals required to wear respiratory protection or required
to enter a potentially contaminated area.
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Weather:  Adverse weather conditions are important considerations in planning and conducting site
operations. Hot or cold weather can cause physical discomfort, loss of efficiency, and Personnal Injury. Of
particular importance Is heat stress resulting when protective clothing decreases natural body ventilation.
One or more of the following can be used to reduce heat stress:

. Provide plenty of liquids. To replace body fluids (water and electrolytes) lost because of sweating,
use a 0.1 percent saltwater solution, more heavily salted foods, or commercial mixes. Current re-
search indicates commercial mixes high in electrolytes and low in salt are preferable.

. Provide coding devices to aid natural body ventilation. These devices, however, add weight and
their use must be balanced against worker efficiency.

. Install mobile showers or hose-down facilities to reduce body temperature and to cool protective
clothing.

. In extremely hot weather, conduct operations in the early morning or the evening.

. Provide adequate shelter to protect personnel against heat (or cold, rain, snow, etc.), which can
decrease physical efficiency and increase the probability of accidents.

. In hot weather, rotate shifts of workers as required to manage heat stress; reduce the length of the
work period and Increase the length of the rest period.

. Maintain good hygienic standards; frequent change of clothing; and daily showering. Clothing
should be permitted to dry during rest periods. Persons who notice skin problems should im-
mediately consult medical personnel.

Heat Stress Monitoring: For monitoring the body’s recuperative ability after exposure to excess
heat, several techniques are available as a screening mechanism. Monitoring of personnel who wear im-
pervious clothing typically commences when the ambient temperature is 70°F or above, When tempera-
tures exceed 85°F, workers are monitored for heat stress after every work period, usually 2 hours. The fol-
lowing are two monitoring schemes:

. 1. Heart rate (HR) is measured by the radial pulse for 30 seconds as early as possible in the rest-
ing period. The HR at the beginning of the rest period should not exceed 110 beats/minute. If the
HR Is higher, the next work period is shortened by 10 minutes (or 33 percent), while the length of
the rest period stays the same. If the pulse rate is 100 beats/minute at the beginning of the next
rest period, the following work cycle is shortened by 33 percent.

. 2. Body temperature is measured orally with a clinical thermometer as early as possible in the
resting period. Oral temperature (OT) at the beginning of the rest period should not exceed 99°F.
If it does, the next work period is shortened by 10 minutes (or 33 percent), while the length of the
rest period stays the same. However, if the OT exceeds 99.7°F at the beginning of the next period,
the following work cycle is further shortened by 33 percent. OT is measured again at the end of
the rest period to make sure that it has dropped below 99°F. (Since a mercury thermometer re-
quires as long as 5 minutes to register the correct body temperature, the use of digital ther-
mometers should be considered.)
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Effects Of Heat Stress: If the body’s physilogical processes fail to maintain a normal body *
temperature because of excessive heat, a number of physical reactions can occur ranging in degree from
mild (such as fatigue, irritability, anxiety, or a decrease in concentration, dexterity, or movement) to fatal.
First aid books should be consulted for specific symptoms and treatment.

Effects of Cold Exposure: Persons working outdoors in temperatures at or below freezing may be
frostbitten. Exposure to extreme cold for a short time may cause severe injury to the surface of the body or
result in profound generalized coding, causing death. Areas of the body that have a high surface-area-to-
volume ratio, such as fingers, toes, and ears, are the most susceptible.

Two factors influence the development of a cold injury ambient temperature and the velocity of the
wind. Wind chill is used to describe the chilling effect of moving air in combination with low temperature.
For instance, 10°F with a wind of 15 mph is equivalent in chilling effect to still air at -18°F. Charts depicting
the wind-chill factor are readily available.

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph in-
creases to 10 mph. Additionally, water conducts heat 240 times faster than air. Thus, the body cools sud-

denly when chemical-protective equipment is removed if the clothing underneath is soaked with perspira-
tion.

Local injury resulting from cold is included in the generic term frostbite. There are several degrees of
damage.

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature. Its
symptoms are usually exhibited in five stages: (1) shivering; (2) apathy, listlessness, sleepiness, and
(sometimes) rapid coding of the body to less than 95°F; (3) unconsciousness, glassy stare, slow pulse,
and slow respiratory rate; (4) freezing of the extremities; and, finally (5) death.

First aid books should be consulted for symptoms and specific treatments for cold injury

3.5.6.3  Site Survey and Reconnaissance

Before the team enters the site, as much information as possible should be collected concerning the
types of hazards, degree of hazards, and risks that may exist. Using available information (shipping
manifests, transportation placards, existing records, container labels, etc.) or off site studies, the team will
assess the hazards and identify the initial safety requirements.

The team(s) initially entering the site must accomplish one or more of the follwing objectives:

+ Characterize the hazards that exist, or potentially exist, affecting the public health, the environ-
ment, and the response personnel.

+ Verify existing information and/or obtain data about the incident.
+ Evaluate the need for prompt mitigative actions.

+ Collect supplemental information to determine the safety requirements for personnel who initially
and subsequently enter the site.

3-26



Preliminary Onsite Evaluation: The initial onsite survey Is to determine, on a preliminary basis, haz-
ardous or potentially hazardous conditions. The main effort Is to rapidly Identify the immediate hazards
that may affect the public, the response personnel, and the environment. Of major concern are the real
potential dangers — fire, explosion, oxygen deficient atmospheres, radiation, airborne contaminants, or con-
tainerized or pooled hazardous substances-that could affect workers during subsequent operations.

Visual Observations: While at the site, the initial entry team should make visual observations that
would help in evaluating site hazards. Some examples are dead fish or other animals; land features; wind
direction; labels on containers indicating explosive, flammable, toxic, or corrosive materials; conditions
conducive to splash or contact with unconfined liquids, sludges, or solids; and other general conditions.

Direct-Reading Instruments: A variety of toxic air pollutants Including organic and inorganic vapors,
gases, or particulate can be produced at abandoned waste sites by fires at chemical manufacturing,
storage, reprocessing, or formulating facilities or by the inadvertent mixing of chemicals during bulking
operations. Direct-reading field instruments will not detect or measure all of these substances. Thus, lack
of response should not be interpreted as the complete absence of airborne toxic substances. Verification
of zero results can be done only by collecting air samples and analyzing them in a laboratory.

Priority for Initial Entry Monitoring:  Of immediate concern to initial entry personnel are atmos-
pheric conditions that could affect the immediate safety of these personnel (see Exhibit 3-4). These condi-
tions are airborne toxic substances, combustible gases or vapors, lack of oxygen, and, to a lesser extent,
ionizing radiation. Priorities for monitoring these potential hazards should be established after a careful
evacuation of conditions.

When the type(s) of material(s) involved in the investigation is identified and its release into the environ-
ment suspected or known, the material’s chemical or physical properties and the prevailing weather condi-
ions may help determine the order of monitoring. An unknown substance(s) or situation(s) presents a
more difficult monitoring problem.

In general, when poorly ventilated spaces (buildings, ships’ holds, boxcars, or bulk tanks) are entered,
combustible vapors or gases and oxygen-deficient atmospheres shall be monitored first by team members
wearing (as a minimum) supplied-air respirators and a high degree of dermal protection. Measurement of
toxic gases or vapors and radiation, unless known not to be present, should be the next priority.

For open, well-ventilated areas, combustion gases and oxygen deficiency are lesser hazards and re-
quire lower priority. However, areas of lower elevation at the site (such as ditches and gullies) and
downwind areas may have combustible gas mixtures, in addition to toxic vapors or gases, and may lack
sufficient oxygen to sustain life. Entry teams should approach and monitor whenever possible from the up-
wind side of an area.

Periodic Monitoring:  The monitoring surveys made during initial entry to the site are for a prelimi-
nary evaluation of atmosphere hazards. In some situations, the information obtained may be sufficient to
preclude additional monitoring. A chlorine tank determined to be releasing no chlorine, Is one such ex-
ample. Materials detected during the initial site. survey may indicate the need for a more comprehensive
evaluation of hazards and analyses for specific components. A program must be established for monitor-
ing, sampling, and evaluating hazards for the duration of site operations. Since site activities and weather
conditions change, a continuous program to monitor atmospheric changes must be implemented using a
combination of stationary sampling equipment, personnel monitoring devices, and periodic area monitor-
ing with direct reading instruments.
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_Monttoring Equipment

Combustible Gas
Indicator

Exhibit 3-4
ATMOSPHERIC HAZARD GUIDELINES

Hazard

Explosive atmosphere

Oxygen Concentration Oxygen

Meter

Radiation Survey

Thermoluminescent
Detector (TLD) Badge

Colorimetric Tubes

Photoionization
Detectors

Flame-ionization
Detectors

2T means less than,

Radiation

Organic and inorganic
vapors/gases

Total organic vapors/
gases and limited
Inorganic species

Total organic vapors/
gases

Specific organic
vapor/gases

D LEL is defined as lower expicsive limit.

¢ GT means greater than.

Ambient %!d
LT" 10% LEL

10-20%

GT® 20% LEL

LT 19.5%

19.5-25%

GT 25.0%

LT 1 mR/hr.

GT 10 mR/nr

Depends on
species

Above
background

Above
background

Depends on
species
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Action

Continue investigation.

Ceontinue cnsite monitoring with ex-
treme caution as higher levels are an-
countered.

Explosion hazard; withdraw from area
immediately.

Monitor, wearing self-contained breath-
ing apparatus (SCBA). NOTE: Combus-
tible gas readings are not valid in atmos-
pheres with LT 19.5% oxygen.

Continue investigation with caution.
SCBA not needed, based on oxygen
content only.

Discontinue inspection; potential fire
hazard. Consult specialist.

Continue investigation. If radiation is
detected above background levels, this
signifies the presence of possible radia-
tion sources: at this level, more
tharough monitoring is advisable. Con-
sult a health physicist.

Potential radiation hazard; evacuate
site. Continue monitoring only upon
the advise of a health physicist.

All employees shail wear a TLD badge
when working on hazardous waste sites
and during any response operation.
Badges will be analyzed quarterly to
determine compiiance with federal
standards. '

Consuit standard reference manuais for
air concentration/toxicity data.

Consuit EPA standard operating proce-
dures.
Consult EPA standard operating proce-

dures.

Consuit standard reference manuais for
air concentraticns/toxicity data.



Peripheral Monitoring: Whenever possible, atmospheric hazards in the areas adjacent to the onsite
zone are monitored with direct-reading instruments, and air samples should be taken before the initial entry
for onsite monitoring. The lack of readings on instruments away from the site does not indicate a lack of
hazards onsite. Offsite readings are only another piece of information to assist in the preliminary evalua-
tion.

Monitoring Instruments: It is imperative that personnel using monitoring instruments be thoroughly
familiar with their use, limitations, and operating characteristics. All instruments have inherent constraints
in their ability to detect and/or quantify the hazards for which they were designed. Unless trained person-
nel use instruments and assess data readout, air hazards can be misinterpreted. In addition, only intrinsi-
cally safe instruments shall be used until the absence of combustible gases or vapors can be confirmed.

Ambient Atmospheric Concentrations: Any indication of atmospheric hazards (toxic substances,
combustible gases, lack of oxygen, radiation, and other specific materials) should be viewed as a sign to
proceed with care and deliberation. Readings indicating nonexplosive atmospheres, low concentrations of
toxic substances, or other conditions may increase or decrease suddenly, changing the associated risks.

3.5.7 Information Sources

U.S. Environmental Protection Agency. “Standard Operating Safety Guides.” Memorandum from Wil-
liam Hedeman, Jr. 19 November 1984.

U.S. Environmental Protection Agency. Occupational Safety and Health Guidance Manual for Hazardous
Waste Ste Activities. Developed by NIOSH / OSHA / USCG / EPA. October 1985.

Occupational Safety and Health Administration. “Interim Final Rule for Hazardous Operations and
Emergency Response.” 29 CFR 1910.120. 19 December 1986.
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SECTION 4
SAMPLE CONTROL, INCLUDING CHAIN OF CUSTODY

4.1 SCOPE AND PURPOSE

This section describes procedures for sample identification and chain of custody. The purpose of
these procedures is to maintain the quality of samples during collection, transportation, and storage for
analysis. Sample control and chain-of-custody procedures specific to the Contract Laboratory Program
(CLP) are presented In the User's Guide to the Contract Laboratory Program.

4.2 DEFINITIONS

Sample
Physical evidence collected for environmental measuring and monitoring. Evidence includes
remote-sensing imagery and photographs.

Site Manager (SM)
The individual responsible for the successful completion of a work assignment within budget

and schedule. The person is also referred to as the Site Project Manager or the Project
Manager and is typically a contractor’s employee (see Subsection 1.1).

4.3 APPLICABILITY

When environmental measuring or monitoring data are collected for the Environmental Protection
Agency (EPA), workers should refer to the procedures in this section.

4.4 RESPONSIBILITIES

The SM or designee Is responsible for monitoring compliance with these procedures. In general, it is
desirable to appoint one person to be responsible for implementing sample control procedures (i.e., field
operations leader). However, each sampler is responsible for the activities described in Subsections 4.5
and 4.6.

45 RECORDS

The following records are kept:

- Sample Identification tags (varies with the EPA region; see Subsection 4.7 and Exhibit 5-7)
- Sample traffic reports (e.g., Special Analytical Services (SAS); see Exhibits 5-2,5-3, and 5-9)
+ Chain-of-custody (COC) forms and records (see Exhibits 5-4 5-5, and 5-6)

+ Receipt-for-samples forms (varies among EPA regions; see Subsection 4.7 and Exhibit 4-3)
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. Field investigation Team (FIT) receipt (for sample forms and field notebooks not serially numbered -
by the U.S. EPA)

. Field notebooks
. Airbills or bills of lading
. Dioxin analysis forma (as applicable)

« Photographic logs

Subsection 4.6 describes procedures for these records; Subsection 5.1.6 shows completed exhibits of
the first three Items.

4.6 PROCEDURES

Sample identification documents must be prepared to maintain sample identification and chain of cus-
tody. The following are sample identification documents:

« Sample identification tags

« Sample traffic Reports

« Chain-of-custody records

« Receipt-for-samples forms
« custody seals

. Field notebooks

These documents are usually numbered (serialized) by EPA Some varieties of custody seals, field
notebooks, or photographic logs may not be senrialized.

The following additional forms are used for samples shipped to CLP laboratories:

« Organic traffic reports

« Inorganic traffic reports

« High-hazard traffic reports
« SAS request forms

. Dioxin shipment records (as applicable)

Completed examples of these forms are in Subsection 5.1.6 of this compendium.
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The organization’s document control officer (designated on exhibits In this subsection as the Regional
Document Control Officer or RDCO) or another designated person maintains a supply of the documents
listed above, including field note books. The document control officer is responsible for the Inventory of
serialized documents and the assignment of these documents to specific projects. Unused field docu-
ments are usually returned to the document control officer at the end of the field sampling went. The
document control officer notes the return of these documents in the serialized document loghook. In some
EPA regions, unused field documents are retained by the sampler to whom they were originally assigned
for use on future projects. The sampler maintains a personal loghook in which Is recorded the final disposi-
tion of all relevant field information. Unused, returned documents may be checked out to another project
by the RDCO, as needed. A cross reference of serialized field documents is usually maintained for each
project in the project files. A sample cross-reference matrix is shown In Exhibit4-1.

The document control officer orders sample identification tags, receipt-for samples forms, custody
seals, and chain-of-custody records from the EPA regional offices. Traffic reports and SAS request forms
are obtained through the Sample Management Office (SMO) representative.

Exhibit 4-2 shows how the sample control documents can be integrated Into the document control pro-
cedures used in an EPA project. The procedures for using each document are discussed below. Subsec-
tion 4.7 discusses regional variations; however, because procedures change and vary from region to
region, the EPA Regional sample coordinating Center (RSCC) should be contacted during the planning of
field activities to obtain the most current procedures. Appendix A of the User’s Guide to the CLP contains a
directory of RSCC contacts and telephone numbers.

4.6.1 Sample Identification Tags

Sample identification tags (see Exhibit 5-7) are distributed as needed to field workers by the SM (or
designated representative). Procedures vary among EPA regions. Generally, the EPA serial numbers are
recorded in the project files, the field notebook, and the document control officer’s serialized document
logbook. Individuals are accountable for each tag assigned to them. A tag is considered to be in an
individual's possession until it has been filled out, attached to a sample, and transferred to another in-
dividual along with the corresponding chain-of custody record. Sample identification tags are not to be
discarded. If tags are lost, voided, or damaged, the facts are noted in the appropriate field notebook, and
the SM Is notified.

Upon the completion of the field activities, unused sample identification tags are returned to the docu-
ment control officer, who checks them against the list of assigned serial numbers. Tags attached to those
samples that are spilt with the owner, operator, agent-in-charge, or a government agency are accounted
for by recording the serialized tag numbers on the receipt-for-samples form (Exhibit 4-3). Alternatively, the
split samples are not tagged but are accounted for on a chain-of-custody form.

Samples are transferred from the sample location to a laboratory or another location for analysis.
Before transfer, however, a sample is often separated into fractions, depending on the analysis to be per-
formed. Each portion is preserved in accordance with prescribed procedures (see User's Guide to the CLP

and Section 6 of this compendium) and Is identified with a separate sample identification tag, which should
indicate in the “Remarks” section that the sample is a split sample.
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Exhibit 4-1
CROSS REFERENCE MATRIX FOR SERIALIZED DOCUMENTS
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Exhibit 4-2
DOCUMENT CONTROL PROCEDURES
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The following information is recorded on the tag:

* CLP Case/ SAS Number(s): The unique number(s) assigned by SMO to identify the sampling
event (entered under “Remarks” heading)

« CLP Sample Number The unique sample identification number (from the TR, DSR, or PL) used
to document that sample (entered under “Remarks” heading)

- Project Code: An assigned contractor project number

- Station Number A unique identifier assigned to a sampling point by the sampling team leader
and listed in the sampling plan

« Date: A six-digit number indicating the year, month, and day of collection

- Time: A four-digit number Indicating the local standard time of collection using the 24-hour clock
notation (for example, 1345 for 1:45 p.m.)

- Station Location: The sampling station description as specified in the sampling plan

« Samplers: Each sampler's name and signature

« Preservative: Whether a preservative is used and the type of preservative

« Analysis The type of analysis requested

« Tag Number A unique serial number, stamped on each tag

« Batch Number The sample container cleaning batch number, recorded in the “Remarks” section

« Remarks: The sampler’s record of pertinent information, such as batch number, split samples,
and special procedures

« Laboratory Sample Number Reserved for laboratory use

The tag used for water, soil, sediment, and biotic samples contains an appropriate place for identifying
the sample as a grab or a composite, the type of sample collected, and the preservative used, if any. The
tag used for air samples requires the sampler to designate the sequence number and identify the sample
type. Sample identification tags are attached to, or folded around each sample, and are taped in place.

After collection, separation, identification and preservation, a traffic report is completed and the sample
is handled using chain-of-custody procedures discussed in the following sections. If the sample Is to be
split, aliquots are placed into similar sample containers. Depending on the EPA region, sample identifica-
tion tags are completed and attached to each split and marked with the tag numbers of the other portions
and with the word “split.” Blank or duplicate samples are labeled in the same manner as “normal” samples.
Information on blanks or duplicate samples is recorded in the field notebook. Some EPA regions require
that laboratories be informed of the number of blanks and duplicates that are shipped, but not the identity
of the quality assurance samples.

The printed and numbered adhesive sample labels affixed to the traffic reports are secured to sample
containers by the sampler. Forms are filled out with waterproof ink, if weather permits. If a pen will not
function because of inclement conditions, an indelible pencil maybe used. If a pencil is used, a note ex-
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Exhibit 4-3
TYPICAL RECEIPT-FOR-SAMPLES FORM
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plaining the conditions must be included in the field notebook. When necessary, the label is protected
from water and solvents with clear tape.

The original Is sent to the SMO. The first copy is retained for the project file. The second and third

copies are sent with the shipment to the laboratory. Complete instructions for the use of traffic reports are
given in the User's Guide to the CLP.

4.6.2 Sample Traffic Report (TR)

The sample documentation system for the CLP sample preparation program is based on the use of the
sample traffic report (TR), a four-part carbonless form printed with a unique sample identification number.
One TR and its printed identification number is assigned by the sampler to each sample collected. The
three types of TRs currently in use include organic, Inorganic dioxin, and high-concentration TRs. (See
Subsection 5.1.6 for examples of completed TRs.)

To provide a permanent record for each sample collected, the sampler completes the appropriate TR,
recording the case number, site name or code and location, analysis laboratory, sampling office, dates of
sample collection and shipment, and sample concentration and matrix. Numbers of sample containers
and volumes are entered by the sampler, beside the analytical parameter(s) requested for particular
sample portions.

4.6.3 Chain-of-Custody Forms and Records

Because samples collected during an investigation could be used as evidence in litigation, possession
of the samples must be traceable from the time each is collected until it is introduced as evidence in legal
proceedings. To document sample possession, chain-of-custody procedures are followed.

4.6.3.1 Definition of Custody

A sample is under custody if one or more of the fallowing criteria are met;

. The sample Is in the sampler’s possession.
.t is in the sampler’s view after being in possession.
. It was in the sampler's possession and then was locked up to prevent tampering.

It is in a designated secure area.

4.6.3.2  Field Custody Procedures

Only enough of the sample should be collected to provide a good representation of the medium being
sampled. To the extent possible, the quantity and types of samples and the sample locations are deter-
mined before the actual fieldwork. As few people as possible should handle the samples.

Field samplers are personally responsible for the care and custody of the samples collected by their
teams until the samples are transferred or dispatched properly, A person is usually designated to receive
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he samples from the field samplers after decontamination; this person maintains custody until the samples
are dispatched.

The SM determines whether proper custody procedures were followed during the fieldwork and
decides if additional samples are required.

4.6.3.3  Transfer of Custody and Shipment

Samples are accompanied by a chain-of-custody (COC) form or record (Exhibits 5-4 and 5-5). When
transferring samples, the individuals relinquishing and receiving them should sign, date and note the time
on the form. This form documents sample custody transfer from the sampler, often through another per-
son, to the analyst, who is in a mobile or contract laboratory.

Samples are packaged properly for shipment and dispatched to the appropriate laboratory for
analysis, with a separate COC record accompanying each shipment. Shipping containers are padlocked
or sealed with custody seals for shipment to the laboratory. The method of shipment, courier name(s), and
other pertinent information such as the laboratory name should be entered in the “Remarks” section of the
COC record.

When samples are split with an owner, operator, or government agency, the event is noted in the
“Remarks” section of the COC record. The note indicates with whom the samples are being spilt. The per-
son relinquishing the samples to the facility or agency requests the signature of the receiving party on a
receipt-for-samples form (Exhibit 4-3) (described in the following subsection), thereby acknowledging
receipt of the samples. If a representative is unavailable or refuses to sign, this situation is noted in the
“Remarks” section of the COC record. When appropriate, for example, when an owner’s representative is
unavailable, the COC record and receipt-for-samples form should contain a statement that the samples
were deilivered to the designated location at the designated time. A witness to the attempted delivery
should be obtained. The samples shall be secured if no one is present to receive them.

All shipments are accompanied by a COC record identifying their contents. The original form accom-
panies the shipment; the copies are retained by the sampler and returned to the sampling coordinator.

If nonhazardous samples are sent by mail, the package is registered, and a return receipt is requested.
Note: Hazardous materials shall not be sent by mail. If samples are sent by common carrier, a bill of
lading is used. Air freight shipments are sent prepaid. Freight bills, postal service receipts, and bills of
lading should be retained as part of the permanent documentation for the COC records.

4.6.3.4  Laboratory Custody Procedures

Laboratory personnel are responsible for the care and custody of samples from the time they are
received until the samples are exhausted or returned to the laboratory sample custodian for ultimate dis-
posal. Laboratory-specific variations exist however, a generally accepted laboratory chain-of-custody pro-
cedure is presented below. Any laboratory used for the analysis of samples taken in the course of EPA
remedial response must have an adequate chain-of-custody procedure. This procedure is required as an
exhibit in the Quailty Assurance Project Plan (QAPjP) if the laboratory is not in the CLP.

A designated custodian of laboratory samples accepts custody of the shipped samples and verifies
that the information on the sample identification tags matches that on the COC records. Pertinent informa-
tion on shipment, pickup, courier, and condition of samples is entered in the “Remarks” section. The cus-
todian then enters the sample identification tag data into a bound logbook, which is arranged by project
code and station number.
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The laboratory custodian uses the sample identification tag number or assigns a unique laboratory
number to each sample; the custodian transfers the samples to the proper analyst or stores them in the ap-
propriate secure area. A limited number of named individuals are allowed access to the sample storage
area. The appropriate analysts are responsible for the samples until they are returned to the custodian.

When sample analyses and necessary quality assurance (QA) checks have been completed, the un-
used portion of the sample and the sample containers must be disposed of properly (see Subsection
5.2.6.4). Ail identifying tags, data sheets, and laboratory records, are retained as part of the permanent
documentation.

4.6.4 Receipt-for-Samples Form

Section 3007(a)(2) of the RCRA states “if the officer, employee, or representative obtains any samples,
prior to leaving the premises he shall give to the owner, operator, or agent-in-charge, a receipt describing
the samples obtained and, if requested, a portion of each such sample equal in volume or weight to the
Portion retained.” Section 104 of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA), con-
tains identical requirements.

completing a receipt-for-samples form complies with these requirements; such forms should be used
whenever splits are offered or provided to the site owner, operator, or agent-in-charge. The particular form
used may vary between EPA regions; an example is shown in Exhibit 4-3. This form is completed and a
copy given to the owner, operator, or agent-in-charge even if the offer for split samples is declined. The
original is given to the SM and is retained in the project files. in addition, the contractor must provide
analytical results from the Samples collected to the owner, operator, or agent in charge, as mandated in
SARA.

4.6.5 Custody Seals

When samples are shipped to the laboratory, they must be placed in padlocked containers or con-
tainers sealed with custody seals; a completed example is shown in Exhibit 5-6. Some custody seals are
serially numbered. These numbers must appear in the cross-reference matrix (Exhibit 4-1) of the field
document and on the COC report. Other types of custody seals include unnumbered seals and evidence
tape.

When samples are shipped, two or more seals are to be placed on each shipping container (such as a
cooler), with at least one at the front and one at the back, located in a manner that would indicate if the
container were opened in transit. Wide, clear tape should be placed over the seals to ensure that seals are
not accidentally broken during shipment. Nylon packing tape may be used providing that it does not com-
pletely cover the custody seal. completely covering the seal with this type of tape may allow the label to
be peeled off. Alternatively, evidence tape maybe substituted for custody seals.

If samples are subject to interim storage before shipment, custody seals or evidence tape may be
placed over the lid of the jar or across the opening of the storage box. Custody during shipping would be
the same as described above. Evidence tape may also be used to seal the plastic bags or metal cans that
are used to contain samples in the coder or shipping container. Sealing individual sample containers as-
sures that sample integrity will not be compromised if the outer container seals are accidentally broken.
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4.6.6 Field Notebooks

A bound field notebook must be maintained by the sampling team leader to provide daily records of
significant events, observations, and measurements during field investigations. All entries are to be signed
and dated. All members of the field investigation team are to use this notebook, which is to be kept as a
permanent record. Observations or measurements that are taken in an area where contamination of the
field notebooks may occur may be recorded in a separate bound and numbered logbook before being
transferred to the project notebook. The original records are retained, and the delayed entry is noted as
such.

‘Field notebooks are intended to provide sufficient data and observations to enable participants to
reconstruct events that occurred during projects and to refresh the memory of the field personnel if called
upon to give testimony during legal proceedings. In a legal proceeding, notes, if referred to, are subject to
cross-examination and are admissible as evidence. The field notebook entries should be factual, detailed,
and objective.

4.6.7 Corrections to Documentation

Unless restricted by weather conditions, ail original data recorded in field notebooks and on sample
identification tags, chain-of-custody records, and receipt-for-samples forms are written in waterproof ink.
These accountable serialized documents are not to be destroyed or thrown away, even if they are illegible
or contain inaccuracies that require a replacement document.

If an error is made on an accountable document assigned to one person, that individual may make cor-
rections simply by crossing out the error and entering the correct information. The erroneous information
should not be obliterated. Any error discovered on an accountable document should be corrected by the
person who made the entry. All corrections must be initialed and dated.

For all photographs taken, a photographic log is kept; the log records date, time, subject, frame and
roll number, and photographer. For “instant photos,” the date, time, subject, and photographer are
recorded directly on the developed picture. The serial number of the camera and lens are recorded in the
project notebook. The photographer should review the photographs or slides when they return from
developing and compare them to the log, to assure that the log and photographs match. It can be par-
ticularly useful to photograph the labeled sample jars before packing them into shipping containers. A
clear photograph of the sample jar, showing the label, any evidence tape sealing the jar, and the color and
amount of sample, can be most useful in reconciling any later discrepancies.

4.7 REGION-SPECIFIC VARIANCES

Region-specific variances are common; the SM should contact the EPA RPM or the RSCC before any
sampling campaign to ascertain the latest procedures. Future changes in variances will be incorporated in
subsequent revisions to this compendium.

4.7.1 Region |

Region | uses a standard contractor serialized chain-of-custody form and an unnumbered chain-of-cus-
tody seal, which are placed on the outside of the shipping cooler. Numbered sample bottle labels are used
for REM site work and numbered tags for FIT site work.
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4.72 Region |l

Region Il uses an unnumbered chain-of-custody form and numbered sample bottle labels for ail site
work. Custody seals are placed on the outside of the shipping coder.

4.7.3 Region I

Region Il uses a serialized chain-of-custody form and numbered sampling tags. Chain-of-custody
seals used by Region Ill are unnumbered and placed on the outside of the shipping coder.

4.7.4 Region IV

Region IV has a detailed procedural discussion In the Engineering Support Branch Standards Operating
Procedures and Quality Assurance Manual, U.S. EPA Region IV, Environmental Services Division, 1 April
1986.

4.7.5 Region V

Region V uses a serialized chain-of-custody seal. Region V seals are color coded; orange is used for
REM and FIT work Seals are placed on the outside of the shipping coder only if the samples are sent the
same day as collected; otherwise, seals are placed across sample jar lids. FIT does not note whether or
not samples were split on the chain-of-custody record. FIT includes the corresponding Traffic Report num-
ber under the remarks section of the tag. The bottle lot numbers or “batch numbers” are not recorded
here. but on the “Chain-of Custody form.”

4.7.6 Region VI

Region Vi does not use a serialized number control system on custody seals.

4.7.7 Region VII

Region VII personnel provide onsite sample control. Samples are logged into a computer by regional

personnel. Although contractor personnel do not seal and log samples, chain of custody is fallowed as
described above.

4.7.8 Region Viii
Region Viii does not use a serialized number control system on custody seek.

4.7.9 Region IX

Region IX does not use a serialized number control system on chain-of-custody seals.
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4.7.10 Region X

Region X does not use a serially numbered custody seal. Seals are signed, and the sample ID number
is written on the seal.

4.8 INFORMATION SOURCES

Superfumd Amendments and Reauthorization Act (SARA). Section 104(m), “information Gathering Access
Authorities.”

U.S. Environmental Protection Agency. NEIC Palicies and Procedures. EPA-3W9-78-OW -R. May 1978.
(Revised February 1983.)

U.S. Environmental Protection Agency. REM IV Zone Management Plan. Contract No. 68-01-7251,
CH2M HILL and U.S. EPA

U.S. Environmental Protection Agency. Use's Guide to the Contract Laboratory Program. Office of Emer-
gency and Remedial Response. December 1986.

U.S. Environmental Protection Agency. Zone Il REM/FIT Quality Assurance Manual. Contract No. 88-
014692, CH2M HILL and Hazardous Site Control Division.
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SECTION 5
LABORATORY INTERFACE

5.1 NATIONAL CONTRACT LABORATORY PROGRAM

Note: This section Is organized by contract and noncontract laboratory programs to provide a clearer
differentiation between programs.

5.1.1 Scope and Purpose

This subsection summarizes how to schedule analyses through the NationalL Contract Laboratory
Program (CLP), the types of services provided by the CLP, the papeerwork involved in submitting samples
to a CLP laboratory, and how to contact a CLP laboratory regarding final disposition of analytical data. A
detailed discussion of the entire CLP, including the CLP tracking system, can be found in the User’s Guide
to the CLP.

5.1.2 Definitions and Abbreviations

National Contract Laboratory Program (CLP)
(See User’s Guide to the CLP.)

Regional Sample Control Center (RSCC)
(See User's Guide to the UP.)

Sample Management Office (SMO)
(See User’s Guiide to the (CLP)

Site Manager (SM)
The individual responsible for the successful completion of a work assignment within budget
and schedule. The person is also referred to as the Site Project Manager or the Project
Manager and is typically a contractor’s employee (see Subsection 1.1).

5.1.3 Applicability

This subsection is applicable to samples collected during Superfund projects. Only EPA may grant ex-
ceptions to the required use of CLP. The use of CLP is a requirement only when justified by the choice of
data quality objectives (DQO). There will be many opportunities to use mobile laboratories, screening
protocols, subcontracted private laboratories or EPA regional laboratories,

5.1.4 Responsibilities

Detailed responsibilities are described in Subsection 5.1.6 on procedures. General responsibilities are
given to the following:
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5.1.5

Site Managers for planning the sampling dates and analytical requirements

EPA Remedial Project Managers (RPMs) for communicating the sampling or analytical schedule to
the RSCC

RSCC for deciding sample priorities within their region and for telling SMO their analytical needs on
a monthly, as well as a weekly, basis

SMO for scheduling sample analysis, communicating the laboratory information back to the RSCC,
and contacting the laboratories concerning late or missing data

Sampling personnel for completing the required paperwork and for contacting SMO and RSCC
with shipping information

Records

The following sample documentation is required (examples are given in Subsection 5.1.6):

Organic traffic report

inorganic traffic report
High-concentration traffic report

CLP dioxin shipment record

Special analytical service packing list
Sample tag and labei

custody Seal

Chain-of-custody (COC) form

Note: All of the above are not required for each sample collected. The reader should refer to subsec-
tion 5.1.6 for specific requirements.

5.1.6 Procedure

The procedures in this subsection are presented in the chronological order used during a routine sam-
pling episode; they are applicable to routine, as well as special, analytical services. Exhibit 5-1 summarizes
the process from start to finish. These procedures are generic with an approach to regional differences
discussed in Subsection 5.1.7. (See also Subsection 6.1.6.1.)

5.16.1

Activities Before Sampling

1. The project team decides what sampling is to occur at the site and the analyses to be per-
formed, based on available data. The CLP provides a choice of two analytical services: routine
and special. Routine analytical services include analysis of a soil or water sample at iow-to-
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medium concentration levels (<15 per cent of any single compound) for the Target Com-
pound List (TCL) organics and/or inorganic with a 30-day to 45-day turnaround requirement.
The TCL includes organic compounds, trace elements and cyanide. Special analytical ser-
vices Include any analysis that is not routine, such as analysis for non-TCL compounds; dif-
ferent turnaround times; high concentration soils, water, drums, etc.; or different sample media
(e.q., fish, air, etc.).

2. The SM completes a CLP monthly projection form that details the sampling anticipated for
the present month as well as the following 2 months. This form is submitted to the contractor’s
CLP coordinator, who compiles the analytical needs.

3. The contractor’'s CLP coordinator contacts the EPA RPM with the information. The RPM
contacts the authorized requesters (AR) at the appropriate RSCC and gives them the ap-
propriate information. The AR calls the SMO with the necessary information.

The SMO requires the following information from an AR to Initiate a RAS request:

. Name of RSCC authorized requester

. Name(s), association, and telephone number(s) of sampling personnel

. Name, city, and state of the site to be sampled

. Superfund site/ spill ID (2-digit alpha-numeric code)

. Dioxin tier assignment, where applicable

Z Number and matrix of samples to be collected

. Type of analyses required

- Organics Full (VOA, BNA, and pesticides / PCB) or VOA and/or BNA and/or pes-

ticides / PCB
Inorganic: Metals and/or cyanide
Dioxin: 2,3,7,8-TCDD

« Scheduled sample collection and shipment dates

. Nature of sampling event (i.e., investigation, monitoring, enforcement, remedial, drilling
project, CERCLA Cooperative Agreements)

« Suspected hazards associated with the sample and/or site

. Other pertinent information that may affect sample scheduling or shipment (i.e., an-
ticipated delays because of site access, weather conditions, sampling equipment)

. Name(s) of regional or contractor contacts for immediate problem resolution

This information is submitted to the RSCC as early as possible before the anticipated sampling
date. A minimum of 2 weeks lead time is strongly suggested for RAS requests. Changes in
the sample schedule are relayed to the RSCC as soon as they become known. It should be
recognized that changes in the sampling schedule may delay laboratory assignments, espe-
cially If they are frequent or “last minute.” This reporting sometimes necessitates daily contact
with the RSCC.
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RSCC telephone numbers are found in the User's Guide to the CLP, Appendix A.

4. Special Analytical Service (SAS) is handled slightly differently. Because these services are
individually procured on a competitive basis, a minimum lead time of 2 weeks Is required to
process a completely defined SAS request. More lead time is strongly recommended when-
ever possible. Certain types of SAS requests require a longer lead time, as follows: A mini-
mum lead time of 2 to 3 weeks is required for SAS requests that involve distribution of
protocols. A minimum lead time of 4 or more weeks is recommended for large-scale, analyti-
cally complex, and/or non-Superfund SAS requests. Award of non-Superfund SAS sub-
contracts may be made only after the appropriate funding process is complete.

SMO requires the following information from an AR to initiate an SAS request:

« Name of RSCC authorized requestor

« Name(s), association, and telephone number(s) of sampling personnel
« Name, city and state of the site to be sampled

« Superfund site / spill ID (2-digft alpha-numeric code)

«  Number and matrix of samples to be collected

« Specific analyses required and appropriate protocols and QA/QC
« Required detection limits

« Matrix spike and duplicate frequency

- Dataturnaround and data format

» Justification for fast turnaround request, if appropriate

» Scheduled sample collection and shipment dates

« Nature of sampling event (i.e., Investigation, monitoring, enforcement, remedial, drilling
project, CERCLA Cooperative Agreements)

» Suspected hazards associated with the samples and/or site

- Other pertinent information that may affect sample scheduling or shipment (i.e., an-
ticipated delays because of site access, weather condition, sampling equipment)

- Name(s) of regional or contractor contacts for immediate problem resolution

5. The RSCC contacts SMO to schedule analysis at least 1 week before start of sampling for
Routine Analytical Analysis (RAS) only for SAS, additional time is needed. SMO assigns a
case number, an SAS number (i applicable) and laboratories; this information is communi-
cated to the RSCC.
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6. The RSCC contacts the RPM or the SM regarding the case number, SAS number, and
laboratory information no later than noon on the Wednesday of the week before sample ship-
ment. The RSCC also provides traffic reports, custody seals, SAS packing lists, chain-of+cus-
tody forms, sample tags, and CLP dioxin shipment record forms, as appropriate for EPA/CLP
sampling events.

8.1.6.2.  Sampling Activities

1. During the sampling process, sampling personnel maintain dose contact with SMO and
RSCC, relaying sampling information, shipping information, problems encountered during
sampling, and any changes from the originally scheduled sampling program. Shipping infor-
mation is called into SMO before 5:00 p.m. Eastern Standard Time (EST) on the day of ship-
ment or by 8:00 a.m. EST the next day. Friday shipments are called in to SMO before 3:00
p.m. EST to confirm Saturday delivery.

2. samplers should provide SMO with the following information during the call:

* sampler name and phone number

* Case number and/or SAS number of the project

+ Site name /code

* Batch numbers (dioxin only)

* Exact number(s), matrixes and concentration(s) of samples shipped
+ Laboratory(ies) that samples were shipped to

» Carrier name and airbill number(s) for the shipment

+ Method of shipment (e.g., overnight, May)

» Date of shipment

» Suspected hazards associated with the samples or site

* Any Irregularities or anticipated problems with the samples, including special handling in-
structions, or deviations from established sampling procedures

« Status of the sampling project (e.g., final shipment update of future shipping schedule)

3. samplers must complete the required SMO / CLP paperwork before sample shipment. Ex-
amples of properly completed forms are given in Exhibits 5-2 through 5-10. (Also see Section
4 for information regarding sample control and chain-of-custody reports.)

4. The designated copies& the completed paperwork are sent to the laboratory or SMO, as
appropriate. All paperwork must be submitted within the same week of the sampling event.
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Exhibit 5-2
TYPICAL ORGANICS TRAFFIC FORM

Sample Number

At 718

(l) Case Number: (® SAMPLE CONCENTRATION (® Ship To:
Qaq9q {Check One) Q2R LAB
\ D STREET
—X_ Low Concentration S2! Roa : STATE
Sample Site Name/Code: —— Medium Concentration SOMETOWN), SIS 2 s
¢ HemicaL. Soup/ Atn: Sonipeenr Coorommme
(® SAMPLE MATRIX EEEE I SRES SRS SN NN
$750. 75 (Check One) Transfer
_x__ Water .
—_ Soil/Sediment Ship To:
(® Regional Office: Aus£# | (6) For each sample collected specify nmumbe
Sampling Personnel: of containers used and mark volume level
on each bottle. ] v
JAqu p‘;g)R N of m‘J AB 719 (E.xttre:cuble)
ame; “mw Appro
| Y/A/788-/080 | Containers | Total Vohu g 719 - Vater
(Phone) Water ) (Extractable)
Date: (Extractable) o gaC  Water
///5/9 < Water AH 719 (Extractable)
(Begin) End) | (VOA) =N goml !
2 Shipping Informat ?oﬂ/Sedime?)t A 719 " (Eyactable)
- Water
Fedexne EAPRES &mﬂ/ﬁsfd’m AH 719 (VOA)
Name of Carrier  Water
s/ B Other AH 719 (VOA)
. . - Soil/Sedimen
Date Shipped: AH 719 (l‘:xt/l'n:‘tial:vlee)t
K5ORGA - - Soil/Sedime
. Airbill N 3i‘ AH 7 19 (Exl!'u:ull:ole';t
- Soil/Sedimen
(® Sample Description ® Samgpl AH 719 (VOiﬁ)d .
— Surface Water ____ Mixed Media FAB 719 -(Ssicl)f;diment
_ _ GroundWater ___ Solids
___ Leachate ___ Other(specify) Cs-Mus/os
MATZHES (TR # MAD /8%

@ Special Handling Instructions:
{e.g., safety precautions, harardous nature)

SMO COPY
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Exhibit 5-3
TYPICAL INORGANICS TRAFFIC FORM

@ Case Number. 3999 (® SAMPLE CONCENTRATION @ Ship To:
Sample Site Name/Code: X 1o o Check One) RQZ LA8
| CHEMic AL Souf /5 76075 | ——— Medium Concentration S AOARD
®  Cex 123 STREET
SAMPLE ( Tmow ANYTOWA),STATE 000X
—i— Wa'to: . — _A_ttn _MM! I~
—— Soil/Sediment . Transé
Ship To:
Sampling Personnel: Name Of Carrier:
FEDERDL. EXANESS
(Neme) SMMPLER MAD 189 - Total Metals
(Phone) /o Date Shipped: 1/is [8s
Sampling Date: Airbill Number: W map 189 .1
Bogns 4/4585 wse) _’.//ié.f' : < Total Metals
Sampls Description: MAD 189 -Cyanide
O] . (Check o.m)mwn ® oM:st::l;mB L"l ol 4
— Surface Water
Check Analysis required
—&- CromaWaer 5 - Miy-vS & Tow Meals wap 189 . craniae
——— Mixed Media Cyanide
— gﬁ;‘: MAD 189
{specity)
MATCHES ORGANIC SAMPLE No AR
SMO COPY map 189

MAD 189
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Exhibit 5-4
TYPICAL CHAIN-OF-CUSTODY FORM

(REGION Iii EXAMPLE)
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. Exhibit 5-5
CHAIN-OF-CUSTODY RECORD USED BY REGION I
IN LIEU OF CHAIN-OF-CUSTODY FORM

CHAIN OF CUSTODY RECORD

: PIVIREONMENTAL PROTECTION AGENCY - RIGION N

Environmental Serviees DMvision
EDISON, MEW JRSEY 00817

[4O <

Mewe ot ek oad Addnet S REMPO
Dark WeST 2, CLIFF MINE RO .

PITTSBURSGH , PA . 1§2T75-0TH

:..:“ u.:'_“' Ooswiption of Semples

qout | ¢ [ 2*% GAL. AmBER G-AST | 2= Yomlk GuAl ViAL
qow2 | % L} AL, AmBER quASS, 2x $OwR QLA wiAL
qow 3| 4 A » 3 CGAL. AmeeR SLAS, - [T7Y | ‘C(LASf VIAL
o | % |2 w5 qac. Ameer GLASS, Lx YOS Guasf viao
qous | & |2 x5 GAaL. AveeRr GUASS, 2 » Wowd CGLASE VIAL

Porson A ing R bility for § ] : Time Dete
SCWA—P’('E( (oo Y wlér
Semple Relinquished By: Recoived Byt Time Oote Reosen for Chongs of Custedy
Nembor - .
_ . [Ci Shmoe §
L Dacka ¢/_§w « v PACKAGE
o g Sample” J #= e ‘/“’(“‘* R SHIPMENT
ABwE
Sample Rebinquiched By: Recsived By: Time Dete Reoson for Chonge of Cuntady
Nember -
- fepcRAL. EXPRESS SHP SAmPLES To ABC
pQMQ 2 / Slagpe " oo frijie/es] .
¥ # lane (23456764 & LAs R ANALTSS.
Sample Relinguished By: . Rocoived By Time Dete Reason for Change of Custady
Neaber .

Semple Relinquished By: + Recoived By: Tiae Dot Resssn foe Change of Custedy

O

Page Ne
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Exhibit 5-7

TYPICAL SAMPLE IDENTIFICATION TAGS

&
% GPO 776-312 * GPO 776-312
o o Preservative: Preservative:
. |BX Yes ® No O . IX YesO No®
¥ g
g | N ANALYSES g, ANALYSES
[- 3 [~}
§ .
o ~_ |BOD  Anions & ) BOD  Anions
Solids  (Tss) (TDS) (8S) Solids (rss) (TDS) (SS)
—g COD, TOC, Nutrients T COD, TOC, Nutrients
o © g Phenolics o O § Phenolics
£ ‘;_; - Mercury E 9 2 Mercury
Sl e
yanide yanide
§ 5 0il and Grease E \n 5 0il and Grease
% ‘o Organics GC/MS % > Organics GC/MS
e g Priority Pollutants g \ny " Priority Pollutants
é o k\“ Volatile Organics E -~ ¥ | Volatile Organics
Pesticides Pesticides
O
;'-‘.. é Mutagenicity § Mutagenicity
2 > 3 Bacteriology 2 ﬁ Bacteriology
I £ 5
= e 2 s c <
@ 8 8 g Remarks: o ™18 & | Remarks:
s — c
% é [ 3 2 ' E
g 3 g 3
§ |2 ¢ § 12 s
% Tag No. Lab Sampile No. ,g. Tag No. Lab Sample No.
£ | 41885t ¢ | 3-57051
]

Not e:

Region 1V Sample Tag

The obverse side of
and the appropriate

Region 111 Sampie Tag

the sanple tag bears an EPA | ogo
addr ess.

regi onal
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Exhibit 5-8

SPECIAL ANALYTICAL SERVICES

PACKING LIST

U.S. ENVIRONMENTAL PROTECTION AGENCY

CLP Sample Management Office

P.O. Box 818 - Alexandria, Virginia 22313

SAS Number

999¢C

Phone: 703/557-2490 - FTS/557-2490
SPECIAL ANALYTICAL SERVICE
PACKING LIST
Sampling Office: Sampling Date(s): Ship To: For Lab Use Only
Mus ReMPo 15/8s” ABM LAB
Sampling Contact: Date Shipped: /07 Rosd AvE Date Samples Rec'd:
SAMPLER I} 15/85~ YoRKTOWA), STATE
(name) i /2345 ! )
/ Site Name/Code: Received By:
412/ 788 - /080 FUND O Attn: CoognwA
Tohone) SAMALE o
= — —_— |
Sample Sample Description Sample Condition on
Numbers i.e., Analysis, Matrix, Concentration Receipt at Lab
1. _999¢.- ©/ TDX_LOW QoNCENTRATION yWATER €5 MW-/08
2. _999c-o02 7Dx 1 050 Myl-106A
3. _999¢€-03 ) C5-Mh/-/065
999¢ - 04 CS-Mn-106C
@99¢ - o5~ C5-MW =109
Y y CS-Mw-//3

4.
5.
6. _994C - %6
7
L]
9

10.

11.

2.

13.

4.

15.

16.

i7.

18.

19.

20.

For Lab Use Only

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy
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Exhibit 5-9
HIGH-HAZARD TRAFFIC REPORT

:.t Othce

JP.NV‘H N AL

ke )NM i NCTY “U)fl‘mx" Mara

Sample Number

HIGHHAZARDTRAFF‘ICREPORT A el

© Caso Nuumbee 2) Field Sample Deacription: 3) Ship To: FRED CHART ABscx
_ 999 X Drum QA. LAD WA’%‘
i : ; Q44 £ HARNON
Samp}eg:tEMSya!‘ Q!Names Qs/CodeIE / :Aqlmgg?e Liquid /__gs\/e:ns NGVABA
£ 750.75 _
:81&& An“‘e‘-srea PN EELT
© Sampling Office: 5) Known or Suspected Hazards: &) Sample Location:
NUS REMPD _SUSPECT TRAUSFORMER | OLD TRANSEER +
O Wiy RCBs STOKAL & ARER, MNERK
Sampling Personnel: TALNER/HTORL
Samprer
(name)
<})2 /788 ~/080
(phane) -
Sampling Date: D P R 1
___Ynjes (check below)
(begin) (end) Val loc ;55 - -
C; . 00
® Shipping Information: X Volatle Organics
X Base/Neutral, Acd, A 5500
FEpERpe bapacss TCDD
‘ __ Total Metals ,
(date stippec) ~ Total Mercury A 5500
/3—33&//3§ _ Strong Aad Anions
(airbill ruamber)

MO OVA READNGS

SMO Copy
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Exhiblt 5-10
CLP DIOXIN SHIPMENT RECORD

USEPA Contract Laboratory Program

Sample Management Office

P.O. Box 818 Alexandria, Virginia 22313

FTS 8-557-2490 703/557-2490

CASE NO: BATCH NO:

CLP DIOXIN SHIPMENT RECORD

NAMe

Site Name: Sampﬁng‘omoo: Ship To:

City & State: City & : [ s
by Nawe , HO | Kawsas Ghy k§ | Alfeshes -

NI LAR NAME

Date Shipped:

EPA Site No: Sampling Contact:
Mop (23456169 NAME
Latitude: (name)

71 dait ek | sampiing Date:

Longitude: >
B8 Junt numlos - 12-8%
Ter® 2 3 4 5 6 7 | DnaTumaround: v
(circle one) 15-Day . 30-Day —
MATRIX DESCRIPTION ANALYSIS
~ o
& ﬁ 3"‘ :ﬂ Ew ¥ EE Ec
- F NEW IR
NUMBERS V\ L w L
PGy 00010 | Y%
06 000i02 | v
pg 000103 4 v v
DG _c00 (0¥ v v
pg oootos |V v
0{0¢ v v
. O00(07 v <
Dg 0oo(o® | % <
D¢ 00C (09 l v v
DG 00CI(o / v
pgowitt I v v
D¢ 000112 F~/_ v
D¢ o©coii3 v v
Vv v
v v
, 0001e v/ v/
D¢ ocoll] v v
DC cocifg | v v
DC; 06019 v v
D¢ 000120 Y v
D& 0coI2! v v
3 " 7
/ v
v v :
WHITE—SMO Copy  YELLOW—Raegion Copy  PINK—Lab Copy for Retum to SMO  GOLD—Lab Copy
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5.1.6.3  Postsampling Activities

1. When the laboratory finishes the analysts, a copy of the results is forwarded to SMO and
another copy to the RSCC. The RSCC forwards a copy of the results to the RPM and the con-
tractor. If the results do not arrive at the contractor’s office within the contractually required
time frame, the contractor’s CLP coordinator initiates a call to the RSCC regarding the status
and expected completion data of the analysis

2. Once the data are received, questions may arise regarding their Interpretation. The SM will
contact the EPA RPM or RSCC, who contacts SMO or the laboratory to resolve questions
about the data.

3. SMO routinely performs Contract compliance Screening (CCS) on all RAS data, modified
CCS can be performed on a case-by-case basis for mixed RAS-plus-SAS or all -SAS data. This
review determines completeness of data deliverables and compliance with contract specifica-
tion by the laboratory,

4. Data review services are provided by SMO upon request of the Regional Deputy Project Of-
ficer. Data review can be used by the SM to determine the usability and limitations of data, to
maximize usable data and to provide standardized data quality assessment. Review cannot be
initiated until all (CLP deliverables have been received from the laboratory,

contractually, the required time span is for analyses to be conducted by the laboratory.
Review and validation for compliance with quality assurance / quality control (QA/QC) require-
ments consume additional time. The SM should plan accordingly.

5.1.7 Region-Specific Variances

Each EPA region has developed variations in laboratory interface procedures, including the records
procedures for sampling and postsampling activities and the Individual forms used for the Individual tasks.
Information on variations provided here may become dated rapidly. Thus, it Is Imperative that the user con-
tact the individual EPA RPM or RSCC to get full details on current regional practices and requirements. Fu-
ture changes in variances will be Incorporated In subsequent revisions to this compendium.

The regional variances presented in this subsection-as examples only-are given In chronological
order to allow for comparison with the general procedure outlined In Subsection 5.1.6.

5.1.7.1  Activities Prior to Sampling

1. In Region 1, the Site Managers must submit an analytical request for each individual sam-
pling event at least 1 week prior to its occurrence. The request is submitted to the EPA RPM,
who forwards the request to the EPA RSCC personnel. This request confirms the previously
scheduled sampling.

2. Regions i and will provide a supply of organic and inorganic traffic reports that are used as
needed and that are replaced periodically. Region Il supplies traffic reports on a trip-by+trip
basis. Regions iii and N provide a supply of organic and inorganic traffic reports to major
contractors. These reports are used as needed and are replaced periodically as the supply
diminishes. Ail other contractors within Regions Il and IV will receive traffic reports on a trip-
by-trip basis, as needed.
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5.1.7.2

5.1.7.3

3. In Region V, the RSCC ranks by priority the monthly sampling requests and indicates that
sampling can occur. The contractor is responsible for scheduling the analysis through SMO.

4.in Region IX the Site Managers communicate directly with the RSCC, providing them with
the monthly CLP projections.

Sampling Activities

1. Regions LI, V, VI, and VIIl use sample tags supplied by the region. Region Il does not
supply sample tags, which necessitates the use of contractor sample labels. Region IX sup-
plies sample labels; no tags are used. Dedicated major Region IV contractors use sample tags
supplied by the region. All other Region IV contractors must supply their own tags according
to the region’s specifications.

2. The Region IV sample tag is filled out differently from the Region Ill sample tag. Exhibit 5-7
gives an example of completed tags from Regions lll and IV.

3. The Region Il chain-of-custody (COC) form is entirely different from the COC form used by
the other regions. The Region I, IIl, IV, V, VIII, and IX COC forms are almost identical. Exhibits
5-4 and 5-5 show two types of forma.

4. Region IV requires that custody seals be put on each bottle, unless one can ensure cus-
tody, as in hand delivery situations. Regions I, II, lll, and VI require custody seals on the outer
shipping container only. Region IX requires custody seals on both the sample bottles and the
outer shipping container. Regions V and VIl require custody seals on the outer shipping con-
tainer, with an option to put seals on each sample container.

5. Region IV places the traffic report label on the sample tag and the sample bottle, whereas
Regions I, I, 1ll, V, VI, VI, and IX place the label directly on the bottle.

6. When the regional supply of COC forms or sample tags is not available, the contractor may
supply COC forms and sample labels. These contractor supplied materials must satisfy all
regional requirements for these forms.

7. Sampling personnel in Region IX contact the RSCC rather than SMO with shipping informa-
tion.

8. The Region V procedures manual is being updated and will be available in June 1987; ex-
amples of completed paperwork are shown in that manual.

Postsampling Activities

1. Regions II, VI, and IX conduct the validation of the laboratory data, whereas data from sam-
pling conducted in Regions | and Viii are validated by the contractor. Both the contractor and
the EPA validate the data generated in Regions Ill, IV, and V.

2. The contractor-CLP coordinators provide the RSCCs in Regions ii and Vi with blank sample
numbers, duplicate sample numbers, and other pertinent sampling information needed by the
data validators. This same information is provided by the SM in Region IX.
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5.1.8 Information Sources

U.S. Environmental Protection Agency. User’s Guide to the Laboratory Program. Office of Emer-
gency and Remedial Response. December 1986.

CH2M HILL REM/FIT Documentation Protocol forRegion V. May 1984.

U.S. Environmental Protection Agency. Engineering Support Branch Standard Operating Procedures and
Quality Assurance Manual Region IV, Environmental Services Division. 1 April 1986.

5.2 NONCONTRACT LABORATORY PROGRAM

5.2.1 Scope and Purpose

There is no formal noncontract laboratory program (non-CLP) run parallel to the Contract laboratory
Program. A noncontract laboratory is procured by a method other than going through the SMO.

This subsection discusses how to contact a non-CLP laboratory, the paperwork involved when submit-
ting samples to such a laboratory, and the resolution of questions once the analyses have been completed.

5.2.2 Definitions

Noncontract Laboratory
A laboratory that works directly for a contractor rather than SMO.

5.2.3 Applicability

The procedures in this subsection apply to two situations (1) the CLP does not have the capacity to
accept a sample, or (2) the EPA grants an exemption to the CLP usage requirement. The use of CLP is not
a requirement unless justified by the choice of DQO. There will be opportunities to use mobile laboratories,
field screening protocols, subcontracted private laboratories, or EPA regional laboratories.

5.2.4 Responsibilities

Responsibilities are discussed in Subsection 5.2.6 on procedures. General responsibilities areas fol-
lows:

. Site Managers plan the sampling dates and analytical requirements; the EPA RPM approves.

. The project chemist and chemistry section manager prepare the invitation for bids and evaluate
and choose qualified laboratories to receive the invitation. The SM and EPA RPM select
the laboratory.

« sampling personnel complete the required paperwork and contact the laboratory with shipping in-
formation.
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5.2.5 Records

The following sample documentation is required (examples are given in Subsection 5.1.6):

. Sample tag or label
. custody seal

« Chain-of-custody (COC) form

A sample tag or label is required for each bottle of sample collected, while each shipment requires cus-
tody seals and COC forms.

5.2.6 Procedures

The procedures in this subsection are presented in the chronological order used during a routine sam-

pling episode; they are applicable to any type of analysis. Exhibit 5-1 summarizes the process from start to
finish.

5.2.6.1  Activities Before Sampling

The first four activities conducted for a non-CLP laboratory before sampling are identical to steps 1
through 4 in Subsection 5.1.6.1. These steps continua as follows:

5. Each RSCC is given a monthly allocation of sample slots from SMO, for which the RSCCs
may submit samples for analysis. Sometimes aregion has more samples for analysis than
slots, in which case some sampling must be postponed or canceled. The RSCC notifies the
contractor when such a situation arises. Likewise, there are times when SMO cannot find a
laboratory to perform the requested analysis. This is especially true for SAS work. The RSCC
once again notifies the contractor of the unavailability of a laboratory.

6. The SM evaluates the advantages between waiting until CLP space becomes available and
sending the samples outside the CLP system and advises the EPA RPM. The EPA RPM is
responsible for deciding which laboratory to use. The EPA regional laboratory may be avail-
able to analyze the samples, in which case the EPA laboratory is treated as a CLP laboratory
and the procedures in Section 5.1 are followed. if the decision is to go outside CLP, the RSCC
and its QA coordinator can be very helpful in choosing a properly qualified laboratory.

As an alternate to steps 1 through 6, the project team and EPA RPM may determine that CLP-
level data are not necessary for all analyses. in situations that involve taking a large number
of samples, possibly taking a number of “clean” samples, or gathering information that will
clearly never be used in an enforcement action, the appropriate analytical procedures maybe
furnished either by field instrumentation, by mobile laboratories, by a temporary laboratory set
up near the site, or by contracting the work to a local laboratory. (CLP laboratories may also
be used if they have non-CLP capacity available.) Procurement of these analytical services fol-
lows the steps discussed below.
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5.2.6.2

5.2.6,3

7. A laboratory is procured using a standard bidding process. The laboratories chosen to
receive the invitation for bids (IFB) are usually approved by the EPA regional QA repre-
sentative, as well as other qualified EPA personnel. The analytical protocol is specified in the
bid package and conforms closely to CLP or other EPA-approved methods. CLP methods are
preferred because of the QA requirements. Typically, IFBs are sent to at least three
laboratories. The SM selects the laboratory with technical assistance from the EPA RSCC, if
available. The EPA Headquarters Project Officer and/or Contracting Officer must approve the
subcontract before work begins.

On state lead sites, the prime contractor subcontracts with the laboratory and separate IFBs
are not sent. Several remedial engineering management (REM) contractors have the
availability to use team member laboratories that have established costs for several analyses.
These laboratories may also respond to SAS requests in the form of subcontract bids.

The analytical procedures, and the QA/QC and sample control procedures used by the non-
CLP laboratory are included as part of the Quality Assurance Project Plan (QAP]jP). Depend-
ing on the type of analysis to be performed (e.g., field screening using portable instruments),
QA/QC procedures may be greatly simplified when compared to CLP requirements. Data
validation will be less time consuming also. Specific procedures for local, temporary, or
mobile laboratories vary widely the SM must carefully review these procedures before con-
tracting any work.

Sampling

1. During sample collection, the samplers complete the required paperwork before the sample
shipment. Examples of properly completed forms are given in Exhibits 5-7 through 5-7. it
should be noted that whenever a noncontract laboratory is used, the contractor sample num-
ber should be substituted for the traffic report number, since no traffic report forms are used.

2. The samplers call the laboratory when samples are shipped” or if shipment is delayed for
any reason. This ceil allows for immediate notification when samples do not arrive on time,
and it facilitates sample tracking. For mobile laboratories, care must be exercised to prevent
“flooding” the sample preparation or analytical capabilities of the laboratory. Daily meetings
with the mobile laboratory are sometimes needed.

3. The designated copy of the COC form is sent to the laboratory with the samples. Standard
EPA and DOT shipping procedures are followed.

Postsampling

1. When the laboratory finishes the analyses, a copy of the results is forwarded to the contrac-
tor. The project chemist contacts the laboratory if results do not arrive on time. Unlike at CLP
laboratories, verbal reporting of unvalidated results can be obtained from contractor chosen or
mobile laboratories. While the SM must be judicious in the use of these results, the rapid turn-
around allows the SM to adjust the sampling plan and to more intelligently use CLP resources
for full analyses.

2. Once the data are received, questions may arise regarding their interpretation. The project
chemist is the primary laboratory contact to resolve such questions.
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5.2.6.4  Residual Samples and Analytical Wastes

At EPA's direction, duplicate samples are often collected and stored for later use. These archived
samples, the residuals of samples sent out for analyses, and some of the wastes generated during analyses
are regulated by various federal regulatory programs. CLP laboratories will assume responsibility for
sample residuals at the laboratories. However, the SM must make arrangements for the proper disposal of
archived or residual samples at non-CLP laboratories.

5.2.6.4.1 Regulatory Framework

Each major federal program has elements that are expected to apply to sample and laboratory opera-
tions. These elements are cited and discussed briefly in this subsection.

RCRA The Resource Conservation and Recovery Act (RCRA) regulations apply only to those wastes
designated as hazardous under 40 CFR 261.3. If a sample is not a solid waste as defined In 40 CFR 261.2
or if the sample is a solid waste but not designated as hazardous in 40 CFR 261.3, that sample is not regu-
lated under RCRA.

Even hazardous waste samples as defined in 40 CFR 261.3 are exempt from RCRA regulation if the
terms of paragraph 40 CFR 261.4(d) are met. Section 40 CFR 261.4(d) is presented in its entirety below.

(1) Except as provided in paragraph (d)(2) of this section, a sample of solid waste or a sample
of water, soll, or air, which is collected for the sole purpose of testing to determine its charac-
teristics or composition, is not subject to any requirements of this part, or Parts 262 through
267, or Part 270, or Part 124 of this chapter, or to the notification requirements of Section 3010
of RCRA, when:

(261.4(d) introductory paragraph amended by 46 FR 30115, June 30, 1963)
(i) The sample is being transported to a laboratory for the purpose of testing; or
(ii) The sample Is being transported back to the sample collector after testing; or

(iii) The sample is being stored by the sample collector before transport to a laboratory
for testing; or

(iv) The sample is” being stored in a laboratory before testing; or

(v) The sample is being stored In a laboratory after testing but before It is returned to
the sample collectoor; or

(vi) The sample is being stored temporarily in the laboratory after testing for a specific
purpose (for example, until conclusion of a court case or enforcement action where
further testing of the sample maybe necessary).
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(2) To qualify for the exemption In paragraph (d)(1)(i) and (ii) of this section, a sample collector
shipping samples to a laboratory, and a laboratory returning samples to a sample collector
must;

(i) Comply with DOT, U.S. Postal Service (USPS), or any other applicable shipping re-
quirements; or

(i) Comply with the following requirements If the sample collector determines that
DOT, USPS, or other shipping requirements do not apply to the shipment of the
sample

(A) Assure that the following information accompanies the sample

(1) The sample collector's name, mailing address, and telephone
number

(2) The laboratory’s name, mailing address, and telephone number
(3) The quantity of the sample;

(4) The date of shipment; and

(5) A description of the sample.

(B) Package the sample so that it does not leak, spill, or vaporize from its
packaging.

(3) This exemption does not apply if the laboratory determines that the waste Is hazardous but
the laboratory is no longer meeting any of the conditions stated in paragraph (d)(1) of this sec-
tion.

A section of the RCRA regulations recognizes that analytical laboratory operations could generate was-
tewater which Is mixed with small amounts of listed toxic hazardous wastes. This section [40 CFR
261.3(a)(2)(iv)(E)] excludes such wastewater from the RCRA hazardous waste regulations if the wastewater
discharge is subject to regulation under either Section 402 or Section 307(b) of the Clean Water Act (CWA)
and If the calculated annualized average wastewater flow from the laboratory constitutes 1 percent or less
of the flow Into the headworks of the treatment facility. (This calculation does not apply to septic systems
or any treatment system not regulated by Section 402 or 307(b) of the CWA.)

CWA The clean Water Act (CWA) regulates wastewater discharges to publicly owned treatment
works (POTWSs) under Section 307(b) and wastewater discharges to surface waters under Section 402.
Therefore, If a laboratory discharges into a POTW system or a privately run wastewater treatment plant that
discharges treated effluent under an NPDES permit, that laboratory Is Indirectly regulated under the CWA.
As noted above, RCRA conditionally excludes laboratory wastewater from regulation when this indirect
CWA authority exists. Laboratory managers should know, however, that industrial wastewater discharges
Into POTWSs are usually monitored and regulated by local authorities, such as sewer districts. Even though
no pretreatment standards currently exist on a national basis for analytical laboratories, the general in-
dustrial effluent requirements for a particular POTW system might apply to the laboratory’s effluent. Com-
pliance with the locally established requirements Is necessary to satisfy the RCRA exclusion.
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CERCLA The comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
is designed to provide a framework for both planned and emergency responses to releases of hazardous
substances into the environment. Laboratory analytical samples are often associated with defining and
responding to situations that fall under CERCLA authority. However, CERCLA, SARA, and the National
Contingency Plan (NCP) (40 CFR Part 300) are not explicit on the issue of how hazardous substance
samples are to be managed. The NCP will be revised In July 1967 and may address the issue more fully.

As stated earlier, samples of hazardous waste (as defined by 40 CFR 261.3) are managed In accord-
ance with 40 CFR 261.3 and 261.4. No such standards, exclusions, or limitations exist for hazardous sub-
stance samples. However, management of hazardous substance samples as if they were hazardous waste
may be appropriate based on Section 104(c)(3)(B) of CERCLA, which requires that any offsite treatment,
storage, or disposal of hazardous substances be conducted in compliance with Subtitle C of the Solid
Waste Disposal Act.

5.2.6.4.2 Procedures

Hazardous waste samples must be handled in conformance with 40 CFR 261.4(d) to be excluded from
RCRA regulation regarding administrative requirements for transport, storage, treatment, and disposal.
Similarly, samples of solid waste that might be hazardous (i.e., for which the hazard determination has not
yet been made) and samples of hazardous substances as defined by CERCLA may be handled in confor-
mance with 40 CFR 261.4(d).

Conformance with 40 CFR 261.4(d) requires that these hazardous samples be returned to their gener-
ator for proper management after the analysis. This return should be specified as an agreed-upon last task
in analytical contracts for hazardous samples if the SM wishes to avoid the effort entailed In treating the
material as other than a sample. Without the RCRA sample exclusion, samples would require manifesting
for shipment to the laboratory the receiving facility would need to be a RCRA Treatment, Storage, and Dis-
posal Facility (TSDF); and offsite ultimate disposal would require yet another manifest. The American
Chemical Society has prepared a booklet titled “RCRA and Laboratories” that details these requirements.

Some samples received by laboratories are clearly not hazardous by RCRA or CERCLA definitions
other samples are determined by analysis to be nonhazardous. These samples are not required to be
managed In accordance with the RCRA exclusion paragraph. However, before any nonhazardous samples
are disposed of as part of laboratory solid refuse or wastewater, the state and local solid waste codes and
industrial wastewater discharge codes should be examined to assure that their terms are being met. (Many
sewer districts, for example, require that total oil and grease loading not exceed a noted maximum at the
facility outfall. This might restrict the disposal of large nonhazardous oily samples from disposal through
the sewers.) Even for these nonhazardous samples, it might be necessary to have contract conditions or
additional fees to cover the disposal of samples.

To meet the requirements, laboratory and storehouse managers should develop a specific Instruction
list noting logging, disposition, and contractual standards for each type of sample and analytical waste.
These specific Instructions could differ appreciably from one laboratory to another because of local codes
and the nature and size of the sanitary sewer system compared to laboratory contribution. The SM should
have a clear understanding of the residual sample deposition before shipping samples to a laboratory or
warehouse.

5.2.6.43  Analytical Wastes

During chemical analysis, various extracts, components, and mixtures are derived from samples to
determine their character and composition. Typically, these analytically derived substances are small in
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volume, but are not totally used up In the actual analysis. The leftover substances then become what is
referred to as analytically derived waste.

In some cases, analytical wastes are not hazardous wastes (as defined In RCRA) or hazardous sub
stances (as defined in CERCLA). As such, these wastes are disposed of in accordance with state and local
solid waste and industrial waste water discharge requirements. Typically, these wastes can be disposed of
in the wastewater discharged from the laboratory to the sanitary sewer.

In some cases, however, analytical wastes might have been derived from listed hazardous wastes, or
the chemicals used to obtain the derivative, could cause the waste to be classified as hazardous. in either
case, RCRA regulations provide for such waste to be disposed of with laboratory wastewater if certain con-
ditions are met. Wastes that are considered hazardous only because of a characteristic (ignitability, cor-
rosivity, reactivity, or EP toxicity-see 40 CFR 261, Subpart C) are no longer hazardous once they are
mixed to eliminate the characteristic. Mixing small volumes of analytical waste with the sanitary sewer flow
would cause the waste to become so diluted that itl no longer exhibits hazardous characteristics.

When analytically derived wastes are produced in such volume or concentration that the conditions
specified in the RCRA regulations or the discharge limits for the sanitary sewer cannot be met by disposing
of these wastes with laboratory wastewater, other arrangements with need to be made.

5.2.7 Ragion-Specific Variances

The regional variances associated with the non-CLP are the same as for the CLP and can be found in
Subsection 5.1.7.

5.2.8 Information Sources

American Chemical Society, Task Force on RCRA “RCRA and Laboratories.” Department of Gover-
nment Relations and Science Policy, 1155 16th Street, NW, Washington, DC 20036. September 1986.

CH2M HILL REM/FIT Documentation Protocol for Region V. May 1964.

U.S. Environmental Protection Agency. Engineering Support Branch Standard Operating Procedures and
Quality Assumnce Manual Region IV, Environmental Services Division. 1 April 1966.

U.S. Environmental Protection Agency. User’s Guide to the Contract Laboratory Program. Office of
Emergency and Remedial Response. December 1966.
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SECTION 6
SAMPLE CONTAINERS, PRESERVATION AND SHIPPING

Note: This section Is presented by topic for greater clarity.
6.1 SAMPLE CONTAINERS AND PRESERVATION

6.1.1 Scope and Purpose

This subsection describes the sample containers and the preservatives used for environmental and
hazardous samples collected at waste sites. The procedures described meet Contract Laboratory
Program (CLP) requirements and analytical procedures. Periodic updates and changes are detailed in
amendments to the User’s Guide to the CLP. To obtain further Information or copies of the User's Guide to
the CLP, contact the Sample Management Office (SMO) at 703/557-2490 or FTS 557-2490.

6.1.2 Definitions

Low-Concentration Sample
The contaminant of highest concentration is present at less than 10 parts per million (ppm).
Examples Include background environmental samples.

Medium-Concentration Sample
The contaminant of highest concentration is present at a level greater than 10 ppm and less
than 15 percent (150,000 ppm). Examples Include material onsite that is obviously weathered.

High-Concentration Sample
At least one contaminant is present at a level greater than 15 percent. Samples from drums
and tanks are assumed to be high concentration unless information indicates otherwise.

Routine Analytical Services (RAS)

Analysis of a soil or water sample on a 30- to 45-day turnaround time for a list of 126 organics,
23 metals, and cyanide.

Site Manager (SM)
The Individual responsible for the successful completion of a work assignment within budget
and schedule. The person is also referred to as the Site Project Manager or the Project
Manager and is typically a contractor’s employee (see Subsection 1.1).

6.1.3 Applicability

The procedures described In Section 6 apply to samples collected for routine, as well as for special
analytical services. They are to be fallowed when the samples are being sent to either a CLP laboratory or
a noncontract laboratory.
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6.1.4 Responsibilities

Responsibilities are described in Subsection 6.1.6. General responsibilities are assigned as follows:

« The SM (and project team) will determine the number and type of samples to be collected and the
analyses to be performed; the EPA RPM approves work plan.

- Equipment manager will obtain the proper grades and types of preservatives and bottles.

- Sampling personnel will collect a representative sample and, if necessary, will add the proper
sample preservatives (as defined herein) once the samples have been collected.

6.1.5 Records

The preservatives used for each bottle are recorded on the sample tag or label. Tags and labels are
discussed in Subsection 6.2.6; examples of completed tags are shown in Subsection 5.1.6. Shipping
records are maintained as part of the chain-of-custody documentation. (See Section 4 of this compen-
dium.)

6.1.6 Procedures

The procedures in this subsection are presented In the chronological order of a typical sampling
episode. Exhibit 6-1 summarizes the sampling process. Procedures presented here are generic; an ap-
proach to regional differences Is presented in Subsection 6.1.7.

6.1.6.1  Activities Before Sampling

1. In addition to the activities detailed in Subsection 5.1.6.1 for resewing laboratory space, the
SM (or designee) obtains sample bottles by contacting an EPA authorized requester at the
Regional Sample Control Center (RSCC) who orders the necessary bottles. (Currently, I-Chem
Research In California (415/762-905), runs the official bottle repository for the Superfund
program.) Exhibit 6-2 lists the types of bottles available from the repository and summarizes
the bottle requirements for each class of sample (as presented in the User's Guide to the CLP,
December 1966).

2. At the same time, the SM (or designee) must order the chemicals necessary to preserve the
samples once they are collected. The chemicals that may be used include the following:

« Nitric acid, American Chemical Society (ACS) grade, 16N
« Sodium hydroxide, ACS grade, pellets

« Sulfuric acid, ACS grade, 37N

« Hydrochloric acid, ACS grade, 12N

» Sodium thiosulfate, ACS grade, crystalline

- Mercuric chloride, ACS grade, powder
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TYPICAL SAMPLING PROCEDURES

Project Team Decides What Samples to Collect, Which Analyses to Perform,
and Identifies the Low-, Medium-, and High-Concentration Samples

CLP Coordinator (or Team Leader) Compiies Analytical Needs
and Determines Botties Required

r CLP Coordinator {or Equipment Manager) Orders Botties from 1-Chem Research

[ Samples Are Collected (and Filtered if Necessary) J

[ Equipment Manager Orders Preservatives I

r

[ envirRonmENTAL sAMPLES * |

¥

l " Proper Preservatives Are Added l

——

L

| Tags Placed on Bottles

L ]

Bottles Placed in Plastic Bag

Y

Bottles Placed in Cooler J

Y

Separators Placed in Cooler,
lce Added

v

I Cooler Filied with Vermiculite |

¥

Paperwork Taped to inside Top
of Cooler

¥

Cooler Sealed with Tape and
Custody Seals

Y

Cooler Properly Labeied

Y

Samples Shipped (Regular Airbill)

-

Low concentration
** Medium, high, and dioxin concentration

v

S

HAZARDOUS SAMPLES ** |

]

Tags Placed on Bottles -

|

Bottles Placed in Plastic Bag

v

Bottles Placed in Paint Can

y

Can Filled with Vermiculite

Y

—

Can Sealed with Tape or Clips

Y

Can Properly Labeled

L

4

L
L

Cans Put in Cooler

v

Cooler Filled with Vermiculite J

y

aperwork Taped to Inside Top

of Cooler

y

Caoler Sealed with Tape and
Custody Seals

y

v

Samples Shipped (Restricted
Article Airbill)




Container
_Type
A

Exhibit 6-2

SAMPLE BOTTLES AVAILABLE FROM THE REPOSITORY

No. Per

Description Carton
80-0z amber glass bottle with 6
Teflon-lined black phenolic cap
40-mli glass vial with Teflondined 72
silicon septum and black
phenolic cap
1-iter high-density polyethylene 42
bottle with white poly cap
120-mi wide-mouth glass vial 72
with white poly cap
16-0z wide-mouth glass 48
jar with Teflon-lined
black phenolic cap
8-0z wide-mouth glass jar with 96
Teflon-lined black phenolic cap

8-4

Used for RAS
— SampleType* .
Extractable organics—Low-
concentration water samples
Volatile organics--Low-and
medium-concentration water samples
Metals, cyanide—Low-

concentration water samples

Volatile organics-Low-and
medium-concentration soil samples

Metals, cyanide--Medium-
concentration water samples
Extractable organics

Low- and medium- concentration soil
samples . '

and

Metals, cyanide-Low- and
medium-concentration soil samples

and
Dioxin-Soil samples
and

Organics and inorganics--High-
concentration liquid and solid samples



Exhibit 6- 2
(continued)

Container
Type Description

G 4-0z wide-mouth glass jar with
Teflon-ined black phenolic cap

H 1diter amber glass bottle with
Teflonined black phenolic cap

) 32-pz wide-mouth glass jar with
Teflon-ined black phenolic cap

K 4-liter amber glass bottle with
Teflondined black phenolic cap

No. Per.
_Carton

Used for RAS -
Sampie Type*

120

24

Extractable organics—-Low- and
medium-concentration soil samples

and

Metals, cyanide—Low- and medium-
concentration soil samples

and
Dioxin--soil samples
and

Organic and Inorgank-High
concentration liquid and solid samples

Extractable organics--Low-
concentration water samples

Extractable organics-Medium-
concentration water samples

Extractable organics—-Low-
concentration water samples

* This column specifies the only type(s) of samples that should be collected in each container.



6.1.6.2

Sampling Activities

1. The samplers collect representative aliquots of each medium and place them in the ap-
propriate sample jars as described in Exhibit 6-2.

2. The samplers preserve the low-concentration water sampiles as follows:

s Nitric acid (HNO3) is added to the TCL metals bottie until the pH Is less than 2 (2 ml of
1 + 1 Is usually sufficient).

Note: Analysis for dissolved metals requires filtration of the sample before preservation;
however, the preservation method is the same for both dissolved and total metals.

For the cyanide aliquot, the following guidelines should be fallowed:

. Test a drop of sample with potassium iodide-starch test paper (K1-starch paper); a blue
color indicates the presence of oxidizing agents and the need for treatment. Add ascorbic
add, a few crystals at a time, until a drop of sample produces no color on the indicator
paper. Then add an additional 0.6g of ascorbic add for each liter of sample volume.

* Test a drop of sample on lead acetate paper previously molstened with acetic acid buffer
solution. Darkening of the paper Indicates the presence of s ifs%is present, add pow-
dered cadmium carbonate until a drop of the treated solution does not darken the lead
acetate test paper and then filter the solution before raising the pH for stabilization.

s Preserve samples with 2 mi of 10 N sodium hydroxide per liter of sample (pH 2> 12).

o Store the samples so that their temperature is maintained at 4°C until the time of analysis.

« Samples to be analyzed for TCL organics are packed in ice and shipped to the laboratory
with ice in the coder.

The following RAS samples do not require preservatives

« Soil or sediment samples

. Medium or high-concentration water samples

Exhibit 6-3 lists the preservatives used for frequently requested special analytical services.

3. The samples are shipped to the laboratory for analysis.



Exhibit 6-3
SAMPLE PRESERVATION REQUIREMENTS

Analysis Preservation
Acidity Cool, 4°C
Alkalinity Cool, 4°C
Bicarbonate Coodl, 4°C
Carbonate Coal, 4°C
Chioride ‘ None
Chemical Oxygen Demand (COD) H2804 1o pH <2, Cool, 4°C
EP toxicity None
Nitrogen
Ammonia H2804 to pH <2, Cool, 4°C
Kjeldahi, total H2S804 10 pH <2, Cool, 4°C
Nitrate H2S04 to pH <2, Cool, 4°C
Nitrite Cool, 4°C
Ol and grease H2804 to pH <2, Cooal, 4°C
Sulfate Cool, 4°C
Solids
Total dissolved Coal, 4°C
Total suspended Cool, 4°C
Total Organic Carbon (TOC) H2804 or HCI to pH <2,
Cooal, 4°C
Total Organic Halogen (TOH or TOX) Several crystals of sodium
thiosulfate If chiorine is
present, cool, 4°C
Refer to RCRA Ground- ocument (TEGD) and SW-846 for additional

information on samplie preservation, recormmended containers, maximum holding times, and volume requirements. EPA's

Characterization of Hazardous Waste Sites, Vols. 1 and 2, and Sgil Sampling QA User's Guide contain information regarding
holding time criteria for soil or sediment.
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6.1.7 Region-Specific Variances

The regional variances listed In this subsection are In chronological order to allow for easy comparison
with the generic procedure described In Subsection 6.1.6. Because this information may become dated
rapidly, the user should contact the EPA RPM or RSCC to get full details on current regional practices or
requirements before planning sampling activities. Future changes in variances will be Incorporated in sub-
sequent revisions to this compendium.

6.1.7.1 Presampling Activities

Regional variances during the presampling phase will be discussed in Revision 01.

6.1.7.2  Sampling Activitiee

1. Region IV requires that samples collected for volatile analysis be preserved with
hydrochloric acid. Four drops of concentrated HCI are added to each VOA vial before the vial
is filled with the sample.

2. Region V preserves the metals sample with 5 ml of nitric acid. in addition, Region V uses a
10 normal sodium hydroxide solution rather than sodium hydroxide pellets.

6.1.8 Information Sources

U.S. Environmental Protection Agency. The User's Guide to the Contract Laboratory Program. Office of
Emergency and Remedial Response. December 1986.

Federal Register. Vol. 49, No. 209, p. 43260. 28 October 1984.

U.S. Environmental Protection Agency. Engineering Support Branch Standard Operating Procedures and
Quality Assurance Manual Region IV, Environmental Services Division. 1 April 1986.

CH2M HILL REM/FITDocumentation Protocol for Region V. May 1964.
6.2 PACKAGING, LABELING AND SHIPPING

6.2.1 Scope and Purpose

This subsection describes the packaging, labeling and shipping used for environmental and hazardous
samples collected at a waste site.

6.2.2 Definitions

The definitions are the same as those in Subsection 6.1.2.
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6.2.3 Applicability

The procedures described in this subsection apply to samples collected at a waste site. They must be
followed whether shipping to a CLP laboratory or a noncontract laboratory.

The shipment of hazardous materials is governed by the Transportation Safety Act of 1974. Following
Isa list of references that detail the regulations

. Title 49 CFR
Parts 100-177- Shipper Requirements and Hazardous Material Table
Parts 178-199- Packaging Specifications
- Section 262.20-Hazardous Waste Manifest
. International Civil Aviation Regulations (ICAQO)
Technical Instructions for the Safe Transport of Dangerous Goods by Air (lists man-
datory international and optional domestic regulations)
. International Air Transport Association (IATA)
Dangerous Goods Regulations (This tariff incorporates 49 CFR, ICAO, and additional
IATA regulations. Most international and domestic airlines belong to IATA and require
conformance to all applicable regulations.)

. Tariff BOE-6000-D (reprint of 49 CFR with updates)

6.2.4 Responsibilities

Detailed responsibilities are described in the procedures subsection. General responsibilities are as-
signed as follows:

+ Site Managers will state, to the best of their knowledge, whether samples planned for collection are
environmental or hazardous samples.

« Equipment manager will procure shipping supplies (metal cans, shipping labels, vermiculite, etc.)
using RSCC whenever needed.

« Sampling personnel will properly label and package the samples.

6.2.5 Records

The user should refer to Section 4 for discussion of the records associated with sample collection and
chain-of-custody forms.

The following records are associated with the labeling and shipping process:

. Sample tag or label

. Traffic report label

6-9



e Custody seal
¢ Chain-of-custody (COC) form
* Bill of lading (alrblil or similar document)

Exampies of the first four documents are given In Subsections 4.6 and 5.1.6; an example of an airblll is
given in Subsection 6.2.

6.2.6 Procedures

The procedures described In this subsection are carried out aft&the sample preservation described in
Subsection 6.1.6.2. They are generic in nature; an approach to regional differences Is presented in Sub-
section 6.2.7.

6.2.6.1 Environmental Samples

Low-concentration samples are defined as environmental samples and should be packaged for ship-
ment as follows:

1. A sample tag is attached to the sample bottle. Examples of properly completed sample
tags are given in Exhibit 5-7.

2. All bottles, except the volatile organic analysts (VOA) vials, are taped dosed with electrical
tape (or other tape as appropriate). Evidence tape maybe used for additional sample security.

3. Each sample bottle is placed in a separate plastic bag, which Is then sealed. As much air
as possible is squeezed from the bag before sealing. Bags may be sealed with evidence tape
for additional security.

4. A picnic coder (such as a Coleman or other sturdy coder) Is typically used as a shipping
container. In preparation for shipping samples, the drain plug is taped shut from the inside
and outside, and a large plastic bag Is used as a liner for the coder. Approximately 1 inch of
packing material, such as ashestos-free vermiculite, perlite, or styrofoam beads, is placed in
the bottom of the liner. Other commercially available shipping containers may be used.
However, the use of such containers (cardboard or fiber boxes complete with separators and

preservatives) should be specified in the sampling plan and approved by the EPA RSCC if CLP
Is used.

5. The bottles are placed in the lined picnic coder. Cardboard separators maybe placed be-
tween the bottles at the discretion of the shipper.

6. Water samples for low or medium-level organics analysis and low-level Inorganic analysis
must be shipped coded to 4°C with ice. No_ice is to be used In shipping Inorganic low-level
soil samples or medium/high-level water samples, or organic high-level water or soil samples,
or dioxin samples. Ice Is not required in shipping soil samples, but may be utilized at the op-
tion of the sampler. All cyanide samples, however, must be shipped coded to 4°C.
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7. The lined cooler is filled with packing material (such as asbhestos-free vermiculite, perlite, or
styrofoam beads), and the large inner (garbage bag) liner is taped shut. Sufficient packing
material should be used to prevent sample containers from making contact during shipment.
Again, evidence tape maybe used.

8. The paperwork going to the laboratory is placed inside a plastic bag. The bag is sealed and
taped to the inside of the coder lid. A copy of the COC form should be included In the paper-
work sent to the laboratory. Exhibit 5-4 gives an example of a properly completed COC form.
The last block on the COC form should indicate the overnight carrier and airbill number. The
airbill must be filled out before the samples are handed over to the carrier. The laboratory
should be notified if another sample is being sent to another laboratory for dioxin analysis, or if
the shipper suspects that the sample contains any other substance for which the laboratory
personnel should take safety precautions.

9. The coder is closed and padlocked or taped shut with strapping tape (filament-type).

10. At least two signed custody seals are placed on the coder, one on the front and one on
the back. Additional seals may be used if the sampler or shipper thinks more seals are neces-
sary. Exhibit 5-6 gives an example of the two types of custody seals available.

11. The cooler is handed over to the overnight carrier, typically Federal Express. A standard
airbill is necessary for shipping environmental samples. Exhibit 6-4 shows an example of the
standard Federal Express airbill.

6.2.6.2  Hazardous Samples

Medium- and high-concentration samples are defined as hazardous and must be packaged as follows:

1. A sample tag is attached to the sample bottle. Examples of properly completed sample
tags are shown in Exhibit 5-7.

2. All bottles, except the VOA vials, are taped closed with electrical tape (or other tape as ap
propriate). Evidence tape maybe used for additional security.

3. Each sample bottle is placed In a plastic bag, and the bag is sealed. For medium-con-
centration water samples, each VOA vial is wrapped in a paper towel, and the two vials are
placed in one bag. As much air as possible is squeezed from the bags before sealing.
Evidence tape may be used to seal the bags for additional security.

4. Each bottle is placed in a separate paint can, the paint can is filled with vermiculite, and the
lid is fixed to the can. The lid must be sealed with metal clips or with filament or evidence tape;
if clips are used, the manufacturer typically recommends six clips.

5. Arrows are placed on the can to indicate which end is up.

6. The outside of each can must contain the proper DOT shipping name and identification
number for the sample. The information may be placed on stickers or printed legibly. A liquid
sample of an uncertain nature is shipped as a flammable liquid with the shipping name “FLAM-
MABLE LIQUID, N. O. S.” and the Identification number “UN1993.” A solid sample of uncertain
nature is shipped as a flammable solid with the shipping name “FLAMMABLE SOLID, N. O. S.”
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and the identificatlon number “UN1325.” If the nature of the sample is known, 49 CFR-171-177
is consulted to determine the proper labeling and packaging requirements.

7. The cans are placed upright in a cooler that has had Its drain plug taped shut inside and
out, and the coder has been lined with a garbage bag. Vermiculite Is placed on the bottom.
Two sizes of paint cans are used: half-gallon and gallon. The haff-gallon paint cans can be
stored on top of each other; however, the gallon cans are too high to stack. The coder Is filled
with vermiculite, and the liner is taped shut.

8. The papeerwork going to the laboratory is placed inside a plastic bag and taped to the in-
side of the coder lid. A copy of the COC form, an example of which is shown in Exhibit 5-4,
should be Included in the paperwork sent to the laboratory. The sampler keeps one copy of
the COC form. The laboratory should be notified if a parallel sample is being sent to another
laboratory for dioxin analysis, or if the sample Is suspected of containing any substance for
which laboratory personnel should take safety precautions.

9. The coder is dosed and sealed with strapping tape. At least two custody seals are placed
on the outside of the coder (one on the front and one on the back). More custody seals may
be used at the discretion of the sampler.

10. The fallowing markings are placed on the top of the cooler:
. Proper shipping name (49 CFR 172.301)
. DOT Identification number (49 CFR 172.301)
« Shipper’s or consignee’s name and address (49 CFR-172.306)

e 'This End Up" legibly written if shipment contains liquid hazardous materials (49 CFR 172.312)

Other commercially available shipping containers may be used. The SM should ascertain that
the containers are appropriate to the type of sample being shipped. The SM should clearly
specify the type of shipping container to be used In the QAPjP.

11. The fallowing labels are required on top of the coder (49 CFR 172.406¢):

« Appropriate hazard class label (placed next to the proper shipping name)

« “Cargo Aircraft Only (if applicable as identified In 49 CFR 172.101)

12. An arrow symbol(s) Indicating "This Way Up” should be placed on the cooler in addition to
the markings and labels described above.

13. Restricted-article airbills are used for shipment. Exhibit 6-5 shows an example of a
restricted article Federal Express airbill. The “Shipper certification for Restricted Articles” sec-
tion is filled out as fallows for a flammable solid or a flammable liquid:
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. Number of packages or number of coders
« Proper shipping name: if Iknown, use

Flammable solid, N.O.S., or
Flammable liquid, N.O.S.

¢ Classification; If Unknown, use

- Flammable solid or
- Flammable liquid

e |dentification number if unknown, use

UN1325 (for flammable solids) or
UN1993 (for flammable liquids)

e Net quantity per package or amount of substance in each cooler

® Radioactive materials section (Leave blank.)

e Passenger of cargo aircraft (Cross if the nonapplicable. Up to 25 pounds of flammable solid per
coder can reshipped on a passenger or cargo aircraft. Up to 1 quart of flammable liquid per
coder can be shipped on a passenger aircraft, up to 10 gallons of flammable liquid per coder
can be shipped on a cargo aircraft)

® Name and title of shipper (printed)

® An emergency telephone number at which the shipper can be reached within the fallowing 24 to 48
hours

® Shipper’s signature

Note: The penalties for Improper shipment of hazardous materials are severe; a fine of $25,000 and 5
years imprisonment can be imposed for each violation. The SM or designee is urged to take adequate
precautions.

6.2.7 Regional Variances

There are no known regional variances.for the shipment of hazardous samples. However, regional
variances for the shipment of environmental samples (low concentration) are common. Information in a
compendium on such variances can become dated rapidly. Thus, users are urged to contact the EPA RPM
or the RSCC for the latest regional variances.

1. Region 1 Includes the five-digit laboratory number of each sample in the “Remarks” section
of the chain-of-custody form to act as a cross check on sample Identification.

2. Separators must be placed between the bottoles of samples shipped from a Region IV site.
ESD also tapes the VOA vials and uses blue Ice.

6-14



Exhibit 6-5
RESTRICTED ARTICLE FEDERAL EXPRESS AIRBILL

PRESS HARD § COPIES

PLEASE PRINT ORTYPE

GASE COMMLETE ALL INFORMATION IN o 5 BLOCKS OUTLINED I ORANGE
SEE BACK OF FOMM SET FOR COMPLETE PREFPARATION INSTRUCTIONS

YOUR FEDERAL EXPRC S5 ACCOUNT 0 [oaTE
[ 5/23- 45e7-8 ©/28/85 DIERRRRANINE
PROM (¥ our Narmat " [ 7O Pmmpeants Warmay Tt Fr A ip @ Sametiy Ouvery,
SHI1PPER _ff-;"é't My recs |==n—=
DEF ANTMENTALOOR NO. COMPANY OEPARTRENTIFLGOR 40
| AUS Corp N | FRED C. HART .QA LAR
STREET ACORESS u STREET ADORESS (P O SOX NUMBERS VERABLE) :
PR W, Two—CLIiFF MINE RD. || Room I8, I4Y HARMON AVE™ S
Y STATE oy STATE (&)
PI’TSBUR &M PA LAS VEGAS A/£VAM g
i 758955100 [ et Pty N
' CARRMGE HEREOF £ §C DIS-
2039 4 75D75 Aw, — T S e B
sanat J5un saws [sf TSN wawy et om0 Oun o MR A Tk L 7Y O FEDERAL CXPRESS OB | 0:
D--u Jo— wmsmmm PEDEAAL EXPRESS DOES TACLAND VALUE OWARE z
oeoene e e e [ s [ R0F” T — | &
- ST ADVANCE QNN -—
i’“' HO-{ HOR E1LW P AD 0. (N [+ 9
o v, 1 O Rk EXPRESS LOCATON / =}
bl AL QRTINS ( 1 F‘ ‘AOVACE OESTWATION
C > T~ 1
3 ===-.-=--n bl L onen
B~ oo T —
Shgunus Gtedy Souss LY
oimmm B |0ITEE. | B
uvw« % 10 oo [ ot ixgpons Cmpantes Sapioyes 0 | |-
\ mm FRIOA! OAVS D :m‘m
ﬁ"}’ﬂ&ﬂ"” ot 0 [ =T ~=T=—Y— lnevmsion pare
ABTED U.3.4
‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
110 SHIPPER'S CERTIFICATION FOR RESTRICTED ARTICLES
(TYPE OR PRINT)
@ PROPER SHIPPING NAME CLASSIFICATION IDENTIFICATION NO.
ppxgs. {PER 49 CFR, 172.101) PER PACKAGE \
| |FLAMMABLE L/Guib, N.O-S. FLANMABLE"  UNIT93 4p oz
' Lrqun \
ADDITIONAL moomowos | saem oo, | scowry kamscavor wonx | eacxans ommeicanion \
DESCRIPTION
REDURBVIENTS .
FOR \
AADIOACTIVE
MATERIALS
(SEE BACK)
THIS SHIPMENT IS WITHIN THE LIMITATIONS PRESCRIBED FOR  ARGRART | AGAAFTOMy  (DELETE-NONAPPLICABLE)

F ACCEPTABLE FOR PASSENGER AIRCRAFT, THIS SHIPMENT CONTAINS RADIOACTIVE MATERIAL INTENDED FOR USE IN, OR INCIDENT

TO, RESEARCH, MEDICAL DIAGNOS!S OR TREATMENT.

| HEREBY CERTIFY THAT THE CONTENTS OF THIS CONSIGNMENT AAE FULLY AND ACCURATELY DESCRIBED ABOVE BY PROPER
SHIPPING NAME AND ARE CLASSIPMED, PACKED, MARKED, AXKD LABELED, AND IN PROPER CONDITION FOR CARMIAGE BY AIR

ACCORDING TO APPLICABLE NATIONAL GOVERNMENTAL REGULATIONS.

T WAME MO TITUE OF PERBON SIGNSVG CERTWGATIN. .2 .

SHIPPER - TECHNIC/AN

6-1

EMERGENCY TELEPHONE NO.

|\v/2 /786 1000 o
2/7 /28 3/-O

\
\
)